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ABSTRACT 

The grasslands of South Africa are the foundation of commercial and subsistence agriculture. vet 
they are being degraded at an alanning rate. The coastal grasslands of the Eastern Cape are no 
exception and they suffer added pressure of coastal resort development because of their proxi mity 
to an attracti"e coastline. In order to determine the degree of conservation necessary for any area. 
it is essential to know what species occur there in order to determine if protection from babitat 
destruction is required. 

Four aims were defined faT this studv. The initial aim was a phytogeographical classification of 
the grasslands in the coastal region west of the Kei River. This was done by vegetation sanlpling 
followed by computer based analysis with TWINSPA . This analysis defined ten grassland 
associations. fi ve being located in the area west of the Keiskamma River and five occurring east 
of il. The associations in the eastern half are termed mesic wbile those in the western balf are 
xenc. 

The second aim was to determine the presence of any underlying ecological gradients affecting 
the distribution of tbe associations. Indirect gradient analysis was carried out where samples are 
analysed irrespective of environmental factors . Direct gradient analysis was then carried out using 
scores per sample of various environmental factors. Environmental factors whicb migbt produce 
such gradients are both naturaUy-ocurring and man-induced. Natural factors which were recorded 
in the field include depth of soil at sample site. soil family. aspect and distance from the shore. 
An important factor is the land I sea interface. Natural factors analysed in the laboratory include 
soi l pH. conductivity. percent organic matter. calcium, magnesium. phosphate and potassium. 
Man-induced factors are land use history e.g. Ploughing and grazing. Both direct and indirect 
gradient analysis were carried out with the computer based programme CANOCO. 

The third aim of the study was to determine the presence of any successional trends between the 
ten defined associations . This was done using several characteristics of the associations . Alpha 
and beta di versity were the first factors compared between associations . The percentage 
contribution of the Cyperaceae. Fabaceae. Asteraceae and Poaceae to each association was 
assessed and compared. The presence of various life forms of the species occurring in each 
associati on was determined together with the cover abundance of different classes of grass 
species . These results were then combined and analysed in the light of the results from CANOCO 
analvsis . They show that the mesic Themeda Iriandra - Anlhospermllm herhoceu", association 
which occurs closest to the shore and with the least disturbance is a depauperate form of the 
mesic climax Themeda triandra association . The mesic Hyparrhenia hirta - Diheteropogon 
amp/ectens association may be a secondary grassland on account of phosphate and potassiwn 
poor soi ls and land-use . The mesic Hyparrhenia hirlo - Themedo Iriandra association is a slightly 
degraded fonn of the climax association due to grazing. TI,e severeh ' disturbed Slenotaphrum 
secundallUlI - ('en/ella coriacea association. which is located close to the shore, is a secondary 
grassland . 

Analysis of the xeric associations indicates a clearly defined ordination of associations on the 
basis of land-use. The Cynodon daclylon - HeliclOlrichon hirlulum and Spomholis africcmus -
, elaria sphacelala associations which occur where ploughed lands have been left to lie fallow are 
secondary in nature. TI,e Themeda Iriandra - Ehrharta calycina association is thought to be the 
closest representati ve of a climax xeric association but the presence of E. ca/ycina indicates that 
some disturbance has occurred. The vegetation is subject to moderate grazing. TI,e Cynodon 
dacry/on - Ehrharla calycina and Diheleropogon /ili(olius - Ehrharla calycina associations are 
subject to varying intensities of trampling and grazing and are degraded forms of the Themeda 
Iriandra - f:.hrharla ca/ycina association. Because of tbe overriding influence of the land-use 
gradient. separation along gradients of the remaining eight factors was limited. 
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The effect of fi re and temporal change in the mesic Themeda Iriandra and Hyparrhenia " ina -
Themeeia Iricmeira associations was assessed via long-term studies at Potter's Pass outside East 
London. The results show a quick response to burning with a return to 100% cover within six 
months by both assoc iations. During spring the two associations could not be separated by either 
TWINSPAN or DECORANA. indicating a temporal shift from the Hyparrhenia hirla - Themecia 
Irianeira association to the Themeda Irianciro association . 

The fourth and final aim was to identify plants requiring protection from habitat destruction and 
to make recommendations for further conservation areas and management of the coastal 
grasslands . Through the coUection and identification of as many plants as possible a species 
checklist was prepared and the status of each was determined through reference to the Red Data 
Book of threatened and endangered species . Kniph(J/iCi rooperi is vulnerable in the Cape and 
EuphorhiCi hllpleuroide.l' is considered rare in kwazulu-Natal. Ten species are endemic to the 
Cape and / or South Africa. The richness of the vegetation lies in the presence of species 
representative of the four major floras which converge in the eastern Cape. i.e. The Cape. Nama­
Karroo. Tongoland-Pondolaod floras and the Kalahari Highveld Regional Transitional Zone. 

Suggestions are made for the conservation ofthe grass land associations at va rious sites within rhe 
study area based on the present area conserved. Less than 2% of the coastline in the study area is 
conserved and it is felt that the area under conservation should be increased. Management 
suggestions based on the avai lable literature are given for both farmed and conserved areas . 

There is a great potential for further studies on grassland dmamics within the areas surveyed. In 
terms of management. the grasslands require careful examination to determine the most effective 
season in which to bum. if at all. As with most agricu ltural systems in South Africa. grazing 
strategies wi ll benefit from further research. Any additional research on the dynamics of these 
grass lands can only be of benefit to the sustained utilisation of this vital resourcc. 
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1. INTRODUCTION TO THE STUDY OF THE EASTERN 

CAPE COASTAL GRASSLANDS, WEST OF THE KEI 

RIVER 

The vegetation studied for the purpose of this thesis consists of those natural grasslands that occur 

/Tom the western bank of the Kei River to the Alexandria Forest as wel l as the pockets of 

grassland which occur within the Alexandria Forest. The seashore makes up one boundary, whi le 

either the presence of a belt of Acacia karroo or a distance of 5km from the shore defines the 

inland boundary , The grasslands are interrupted by Riverine Forest and Subtropica l Thicket that 

occurs along the banks of the many streams and rivers which dissect the grass lands en roule to 

the shore , Expanses of Coasta l Forest or Subtropical Thicket separate the grasslands from the 

seashore in some places, 

At the time of com mencement of this study, the eastern border of the Eastern Cape was defined 

by the Kei River and this was chosen as the boundary for my study, Stud ies had already been 

carried out in the Transkei by researchers such as McKenzie (1984). Feely (1987) and Shackleton 

(1989) but the area proposed in my study had not been extensively surveyed, As the area fa ll s into 

the tension zone which occurs as a result of the convergence of four major phytochoria 

(Tongoland-Pondoland. Karroo-Namib, Afromonlane and Cape floras (Lubke and van Wijk, 

1998)) and the trans itional zone between the wi nter and summer rainfall regions (Lubke. 1998), it 

was felt that it warranted a study of its own, 

Since 1936. the area outlin ed above has been generally described by several authors including 

Pole-Evans (1936): Dyer (1937) and Adamson (1938), However. by far the most influential 

author was Acocks. whose descriptions of the vegetation of South Africa were based on both the 

species composition and the far min g potential of the area under considerati on (Acocks. 1953: 

1966: 1988), In hi s first publication the vegetation is described as being '"dominated by Acacia 

kC/l'roo'" with both sou r and mixed grass spec ies occurring, In 1988 thi s description was modified 

to read that the grass species were dominant with Acucia karroo invading, Consequently. 

although he described it as Eastern Province Thornveld . southern form (Acocks. 1953: 1966: 
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1988). the vegetation was later described as grass land. with the most recent report describing it as 

Coastal Grassland (Lubke el al .. 1996). Thus defined. the vegetation therefore became a part of 

the Grassland Biome that is currently th e subject of much research and interest among certain 

grass land ecologists and pasture scientists withi n South Africa. 

As defined by Rutherford and Westfall ( 1986), a biome is an area of vegetation wh ich is "natural. 

reasonably homogenous" and genera lly fairly large. Life forms tend to be uniform s ince this is 

what distinguishes biomes from one another (Smith. 1974). and consequently. only grass land was 

examined in this study. Areas which were domi nated by Acacia karmo or characterised by 

bushclump thickets were not samp led. The maximum cover by tall woody species did not exceed 

10%. 

With rega rd to pas! land-use practices, many researchers are of the opinion that the coastal 

grasslands along the eastern seaboard of South Africa are "false" and that ori ginally the area was 

covered by forest. Man' s activities resu lted in the destruction of this forest vegetation and at 

present man-induced burning prevents them from undergoin g the successional change which 

would result in the establishment of savannah and ultimately forest in their place. This 

interpretation implies that the grasslands are secondary in nature (A cocks. 1953: Menti s and 

Huntley. 1982: Rutherford and Westfal l. 1986: O'Connor and Bredenkamp. 1997: Taimon. 

1999). Other researchers disagree (McKenzie. 1984: Feely. 1987: O ' Connor and Bredenkamp. 

1997). supported by the fact that carbon-dating of samples taken from within the former Transkei 

indicate the area only began to be affected by human act ivities in the recent past. In effect. the 

grass lands have existed as such for far more than the past 2 000 years and were not man-induced 

(Feely. 1987: Hoffmann. 1997). It appears that the lack of wood itself di scouraged human 

sen lement (Fee ly. 1987). The grass lands in this study are therefore regarded as being primary ill 

ori gin . 

Severa l of the grass land areas were pl oughed and subsequent ly re-seeded with non-native spec ies. 

These grasslands were excluded from the study since it was felt that they would never represent 

the natural vegetation of the area. In the western ha lf of the study area. extensive grass lands were 

pl oughed for plantations of pi neapple and other crops. When the so il was no longer able to 

support the crop. or the market for that particular crop declined. the vegetation was left fallow to 

revert to grass land. These grasslands are referred to as "Secondary". Grasslands that were known 

to have not been ploughed withi n the last 100 years or more are referred to as "Primary". 
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The grass lands of South Africa support a range of activ iti es which include grazing fo r meat and 

dairy products and crop production. two aspects which are of major importance within the study 

area (Mentis and Hu nt ley, 1982). Mentis and Huntley ( 1982) state that grasslands are South 

Africa 's most producti ve biome and withi n the Eastern Cape. "domestic pastoralism is the most 

impOltant land use practice" (de Bruyn, 1996). As Smuts (1955) so eloq uently put it. " We 

litera lly live on grasses" . Vet the grasslands of South Afri ca are being degraded at an a larming 

rate (Mentis and Huntley. 1982). 

In add ition to agri cultural pressures. the coasta l grasslands have the added attraction of their 

prox imi ty to an attractive coastli ne and are therefore under threat from deve lopment in response 

to the tourist industry . The presence of a harbour at East London gives access to shipping which 

has resulted in increased pressure for industrialisation on the gently s lop in g land nearby 

(Moonieya. 1985; Anon. 1996: Birch. pers. comm.). 

Since Acocks' time. man 's attitude towards the environment has changed somewhat from a 

perception of the land as a resource to be utilised to its maximum agricul tural potential to one 

which views it as a resou rce which must be taken care of. The concept of sustainable uti lisation 

has become one of the strongest guiding forces in shaping ow' approach towards natural systems 

and our effect upon them. In 1982. in response to the negative impact whi ch urbanisation and 

increased population pressure are hav ing on the conditi on and area of grassland ecosystems, a 

study ca lled the Grassland Biome Project was begu n. Its aim is th e understanding of grassland 

structure and fu nction in order to predict the resu lts of disturbance On grasslands (Mentis and 

Huntley. 1982). 

Four main ai ms were identified for this study. The initial aim was the noristic definition of the 

grass land component of the Eastern Ca pe coasta l region west of the Ke i Ri ver. While "grassland" 

is a broad vegetation definition . detai led reconn aissance enab les the defi nit ion of sma ller 

vegetation units (Edwards. 1972). One of the mo t important features in ecosystem studies is the 

exi stence of pattern s within the system (Weiner. 1995). The pattern of dist ribution of gro ups of 

spec ies within the area under examination was the first ana lysis carried out in this study and was 

done using the computer-based programme TWINSPAN, or Two-Way Indicator Species 

Ana lysis programme (Hill. I 979a). TWINSPAN analys is is carried out on species presence and 

abu ndance data and the results and analysis thereof are presented in Chapter 3 of this thes is. In 
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this way the associations within the grass land community as a whole were defined. The resul ts 

were also used to prepare a species check li st for the area. wh ich is given in Append ix I. 

Once the vegetat ion un its present in the study area were defi ned, the second aim was to deve lop 

an understanding of the dynamics of the coasta l grass lands. Thi s requi red the identification of the 

most important factors affecting th e distr ibution of these units, or associati ons. Weaver and 

Clements' ( 1938. in Ta inton, 1996) approach to vegetat ion studi es is that "Every pl ant is a 

product of the conditions under which it grows and is. therefore, a measure of environment" . 

Based on th is hypothes is. soil . location and land-use facto rs were used fo r each sample to 

measure the ir effecl on the distribution of associations. The pattern s of corre lati on, or ordinati on. 

between species distributions and environmental factors were determi ned us ing the computer 

package CANOCO. or Canoni ca l Correspondence analysis (H ill. I 979b). The resu lts and analysis 

of ordination of associati ons with and without the direct effect of selected environmenta l factors 

are presented in Chapter 4. 

The third a im of the study was to iden ti fy the presence of any pattern s of succession within the 

grass lands. Succession is defined by Odu lll ( 1969) as "the orderly process of com muni ty 

changes" which occur as a result of "modificat ion of the physica l environment by the 

comm unity". Success ion can be determined by elucidati ng the distr ibution and abundance of 

various key species, li fe forms and alpha and beta di versi ty. These aspects are often ind icators of 

certai n env ironmenta l parameters such as rai nfal l or disturbance and can reflect the dynamics of 

the ecosystem being studied. Analysis of these facto rs was carried out within and between 

associations. In additi on. temporal changes may occur in vegetation and stud ies were carried out 

in a part icular grassland to define these changes. The resu lts and discussion of these studies are 

presented in Chapter 5. 

The fo urth and fi nal a im of this study was to determi ne how necessary conservati on might be 

withi n the study area and to try and fo rmulate some management gu idelines fo r the grassland 

vegetat ion . Apall (-i'om preservi ng the coastline from an aesth etic point of view. it was necessary 

to determine the presence of species wOIlhy of conservation. The patterns of species distribution 

were used to identify areas of key im portance fo r ecosystem functions and the degree of species 

conservation which currently ex ists in the sllldy area. Jnfo rm at ion on the conservation 

requi rements of each assoc iat ion was found by comparing the spec ies checkli sts in Appendix 2 
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with the species li sted in the Red Data Book (Hi lton-Taylor, 1996). Results of th is analysis are 

presented in Chapter 6. 

After the patterns of species response to a number of di fferent environmental factors and the 

presence of any successional relationships within the grass lands had been determined, some 

management guide lines were formulated . It mu st be stressed that they are based mainly on the 

compilation o f research undertaken by various other authors and applied to suit the needs of the 

study area . These suggestions are al so presented in Chapter 6. 

Through compilation of the various patterns that have emerged, the results were interpreted to 

describe the dynamics within the coastal grassland ecosystem. A sum mary of all the results is 

presented in Chapter 7. Where there is a high degree of similari ty between factors such as 

serpentine so il s or ra infall and land-use. the results of one study may be used to predict the 

dynamics of another ecosystem . Pred iction of the effects of various impacts such as ploughing or 

grazing between si mil ar areas may a lso be made. Such compilations have value for effecti ve 

man agement and development polic ies as discussed in Chapter 6. Such polic ies should have as 

their aim the management and utili sation of the grass land resource in a manner wh ich both 

protects it from deterioration and maintains or even improves the productiv ity of that resource 

(Snyman. 1999). As stated by Mentis and Huntley ( 1982). the success of the Grassland Biome 

Project depends on the "effective integration of research" carried out at universities and 

government research stations. The same can be said of these results. that their value will li e only 

in thei r bei ng effectively integrated within the fram ework of reference of the land-users and land­

planners. It is hoped that these results will be put to good use by Cape Nature Conservation and 

by those powers responsibl e for development of the coastl ine of the Eastern Cape. 

5 



Chapler 2 Physical Environment 

2. THE PHYSICAL ENVIRONMENT OF THE EASTERN 

CAPE COASTAL REGION 

2.1 INTRODUCTION 

In this chapter. a brief overview of the physical aspects of the Eastern Cape Coastal Region studied 

are presented. As stressed by Stone (1988), the physical environment of an ecosystem is the most 

important aspect with which to deal at the start of investigations into the vegetation and dynamics of 

that ecosystem. The vegetation which occurs in any area is partly defined by the soils and 

geomorphology on which it is located . Rainfall quantities and patterns are major factors influencing 

vegetation distribution. and thus all these factors need to be borne in mind when developing an 

understanding of the area under illVestigation. 

A summary of previous stud ies of the vegetation by authors such as Pole-Evans (1936), Acocks 

(1953). and Lubke and de Moor (1998) is presented. since this wi ll enable one to place the 

grass land vegetation within a broader frame of reference. The geology of the region has been 

compiled from studies done by Rust (1988). Nico l (1988) and Maud (1996). The rock formations of 

an area ultimately determine the so ils which evo lve and therefore are closely linked with the 

vegetation that can be supported. The soils which occur in the region are broadly defined on the 

basis of Hartmann's (1988) work and are discussed in detail in Chapter 4. Geomorphology explains 

landscape patterns which affect vegetation distribution. for example the presence of ri vers and their 

associated vegetation. Work done by Nico l (1988) exp lains some of the geomorphological 

processes which have affected the Eastern Cape Coasta l region . 

Climatology is the final aspect of the physical environmental which is exami ned in this chapter. The 

role of rainfa ll distribution. temperature and winds as discussed by Kopke (1988) is vital for 

understanding vegetation distribution patterns. 

2.2 COASTAL VEGETATION 

The coasta l vegetation from Alexandria to the Kei River was first described by Pole Evans (1936) 

as being Evergreen and Deciduous Bush and Sub - tropical Forest with no mention of grassland . 

Tall grass is recorded in land of this forest band. between 15 and 20 miles (24 - 32 km) from the 
6 
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coast. Comins in 1962 indicates grassland , Acacia woodland and scrub vegetation between the 

Keiskamma River and K wenxura, Comins (1962) refers to Sweetve ld and Sourveld but does not 

specity where they occur other than in wetter or drier areas, 

Acocks (1975) records the vegetation of the study area in 1950 as being Bushveld while in 1988 it 

is shown as Coastal Forest and Thornveld, Lubke et aL (1986, 1988) indicate Acacia Savannah in 

the Alexandria area with Dune Thicket and Coastal Mixed and Sour Grassveld, Lubke et aL (1996) 

define the area simply as Coastal Grasslands but later expands this to record that sweetveld, 

sourveld and mixed grassveld occurs (Lubke and van Wijk, 1998), The coasta l grasslands are cut 

off from those inland by a belt of Acacia savannah (Lubke et aL 1986) 

7 
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2.3 GEOLOGY 

The geology of the study area includes seven different groups which are derived from the Karroo 

and Cape Supergroup sequences, as well as the Alexandria and Nanaga formations (Maud. J 996) . 
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Figure 2.1 Geology of the Eastern Cape (adapted from Rust, 1988; Nicol , 1988; Maud, 

1996). 

As shown in Figure 2. 1 above, at the western end of the study area the underlying geo logy of the 

Alexandria District is made up of s ilcretes and Cenozoic deposits of the Alexandria formation. 

These deposits are the youngest in geological age and were formed through the processes of wind 

and river borne sedimentation . Five to ten kilometres inland, this changes to the shale, siltstone and 

sandstone of the Bokkeveld Group, part of the Cape Supergroup. The Bokkeveld deposits intrude 

along the coast at several points west of Port Alfred . From east of Port Alfred to the Fish River, 

Witteberg quartzites of the Cape Supergroup dominate the geology. Both the Bokkeveld and 

Witteberg Group material is easily weathered, resulting in the formation of low rolling hills found 

in the area (Rust, 1988: 1998; Maud. 1996). 
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Between the Great Fish and Bira Rivers the Ecca Group is the underlyi ng geo logy with a sma ll 

intrusion of the Dwyka series at Great Fish River (Maud. 1996; Rust, 1998). The Ecca Group 

extends in a narrow band from east to west across the Southern Cape over 50km in land and meets 

the coast at this point. The Dwyka series follows the southern boundary or the Ecca Group material. 

Ecca materia l consists mainly of sha le, mudstone and sandstone, while Dwyka is til lite. Dwyka 

material was deposited by glaciers and is characteri sed by the presence of embedded materia l from 

all other rock types. Both the Dwyka and Ecca are part of the Karroo Supergroup (Rust, 1988: 

1998: Maud. 1996). 

From here to Kei River Mouth at the eastern end of lhe study area the underlyi ng geology is made 

up of the Beaufort series of the Karma Supergroup. It is characterised by mudstone a lternating 

with sandstone. with mudstone becoming more predominant as one moves eastward away from 

the Ecca group. The mudstones are easily eroded and have produced the rolling hill s seen in this 

regi on together wi th dark clay soi ls where there are intrus ions of Karroo dolerite. Three major 

do lerite intrusions occur within the study area. located at Kidd's Beach, G len Garriff and 

Morgan's Bay. The eastern and western boundaries of the second do lerite intrusion and the 

western boundary of the third are all on fa ult lines origi nati ng in the Karroo (F igure 2.2. ii ). T he 

dolerite outcrops are dark grey. becoming brown and showi ng an "oni on-skin" pattern with 

weathering (Rust. 1988: 1998: Maud, 1996). 

2.4 GEOMORPHOLOGY 

As shown in Figure 2.1 . Nicol (1988) ind icates a 300m contour lying up to 40km in land from the 

coast. The Eastern Cape Coasta l Grass lands occur between the shore and this 300m contour. The 

contour defines an area referred to as the Coastal Sub - Region which is thought to have been 

formed by uplifting of the southern Africa n interior between the Pliocene and Plei stocene eras 

over 2 million yea rs ago . The inland upliftment of up to 350m is thought to have caused the outer 

edges of the continent to rise by 250 - 300m and tilt seawards. forming a fairly uniform plain. The 

Alexandria Plain. which was thus formed. begins east of Port Elizabeth and can be seen to stretch 

parallel to the coast all a long the study area. Arou nd Morgan's Bay the effects of the upliftmenl 

are more dramatically shown where cl iffs drop straight into the sea from a hei ght of over 100m 

and this pattern continues into the former Transkei. Within the Plain are to be seen gently rolling 

hills and deeply incised va ll eys where upliftment caused ri vers to cut downwards because of the 

increased energy leve ls in the water. Examples of such rivers are the Bushman's. Kariega. Kowie. 

Keiskamma. Buffa lo and Great Kei . There are also younger rivers that developed after the 
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upli ftment of the region. but they are much smaller. They include the Gqutywa. Tyolomnqa and 

Cefane Rivers (Nicol, 1988). 

2.5 SOILS 

Genera lly five so il types occur in the study area. In the westem part from Alexandria Forest to 

Bushman's Ri ver sandy so ils predominate. Between Bushman's River and just East of POI1 Alfred 

red sandy clay loams occur and from here to the Fish River soils are weakly devel oped with sandy 

red clays occurring in patches. From the Fish River to Kidd's Beach, weakly developed solonetzic 

so ils occur with red clays and from here to the Great Kei soils are mainly weakly devel oped with 

black clays and clay loam soils (Hamnann, 1988). 
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Figure 2.2. Soils of the Eastern Cape (from Hartmann, 1988) 

Sandy soi ls occur over the Uitenhage Grou p. with red sandy c lay loams over the Cape and Karroo 

Supergroup series (Figure 2.2). The Dwyka and Ecca fonnations contri bute to a greater presence of 

clayey soils as we ll as solonetzi c so il s found around the Fish River and the Beaufort Series 

underlies the remainder of the study area. The black clay and clay loam soi ls are often associated 
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with the dolerite intrusions and heavy clays are also found in these areas. Within the Morgan's Bay 

area. iron deposits are found in the surface layers of the soi l. 

Important features of the Alexandria district are karst limestone fonnations. Where limestone 

deposits overl ie pelmeable rock (generally in the western half of the region) Water is able to 

penetrate quickly through the soils to form deep pools of subterranean water. Where karst overlies 

impermeable rocks SUcil as those of the Cape Supergroup. water penetration is s lower and the 

subsoil water col lects in broad shallow poo ls (Nicol. 1988; Rust. 1988; 1998). n,e water - retain ing 

abil ity of the soils in this region has had tremendous significance for plant and animal populations 

as we ll as human im pact on the area as these subterranean so ils supply many of the loca l fanns as 

well as the town of Alexandria itself(Nico l. 1988). 

2.6 CLIMATOLOGY 

The c limate in the study area is typical of a coasta l environ ment in that the temperature range is 

never greater than 14°C. because of the moderati ng influe nce of the sea (Kopke. 1988). The 

highest' mean max imulll temperature recorded is 26° C at Kei Mouth with the lowest mean 

minimum 8°C at P0I1 Alfred . February is generally the hottest month and July the co ldest. 

Rai nfa ll is bimodal except in the extreme east, with peaks around March and October. The driest 

period is during the winter months of June to August. Annual rainfall increases from the west to 

the east along the study area and generally averages 500mm. Winds are predominantly south­

westerly in winter and south-easterly in su mmer. 

2.6.1 RAINFALL 
Within the study area. two rainfall pattern s occur. From the Kei River to midway between the 

Kowie and Bushman 's ri vers, the area experiences maximum rainfall during spring (Figure 2.3.i). 

Thi s is ill ustrated by the Walter - Leith diagrams for Kei Mouth, East London and Great Fish 

Point. The remaind er of the study area experiences max imum rainfall during w inter as shown in 

the Walter-Leith diagram fo r Port Eli zabeth (Figure 2.3 .ii) . The decrease in rainfa ll be low the 

temperature cu rve indicates a dry season. 
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Figure 2.3.i Seasonal distribution patterns of rain in the Eastern Cape (Kopke, 1988) 

The second rainfall pattern is that of unimodal and bimodal distribution. Rainfa ll in the extreme 

east of the study area at Kei Mouth is unimodal while bimodal rainfal l becomes steadily more 

pronounced in a westerly directi on. Annual rainfall increases stead ily eastwards and as shown in 

Figure 2.3.iii. the eastern extreme of the study are fa lls within the I OOOmm annual rainfall 

contour. There is no time of the year at whi ch rain does not occur except duri ng drought 

cond itions. 
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Figure 2,3.ii Walter-Leith climate diagrams for selected sites within the Eastern Cape (The South 

African Weather Bureau: Schulze. 1998). Legend A: height above sea level (m): B: mean alillual 

temperature (DC): C: mean annual precipitation (mm): D: mean diurnal range in temperature (DC): 

E: mean annual maximum temperature (DC): F: rainfall curve: G: temperature curve: H: dry 

season: I: IVet season (Meadows. 1985) 

2.6.2 TEMPERATURE 

Temperatures are generally highest in February and lowest in June or July. However. the range is 

small. never exceeding fourteen degrees . The average maximum temperature decreases from Kei 

Mouth to East London by' fi ve degrees . 

2.6.3 WIND 

The Eastern Cape coastl ine is notorious for its windy conditions (Kopke. 1988) . Figure 2.3.iii 

indicates that south-westerly and north-easterly winds predominate in the eastern portion of the 

study area although wi nd from all directions is experienced. At the western end of the study area. 

Port Elizabeth experiences predominantly south-westerly winds with westerl y and easterly \\inds 
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being the second most common . The south-westerly winds are responsible for the winter rainfall 

wh ich occu rs in the westeJ11 pal1 of the study area. wh ile the northerly winds bring tropical air in 

summer, caus ing thun derstorms (Kopke. 1988). The effect of wind-pruning on these coastlines is 

pronounced in many areas. 

.J. Ie 12 16 Tqlb • Wind speed and dltectlOn 

East U1ndon 

...... _ C'LMS ~ 
,----- 75" . -..... 

'" I 

Figure 2.3.iii Wind patterns and average annual rai nfa ll contours of the coastal region of the 

Eastern Cape (from Kopke. 1988) 

The study area thus fa ll s into two different rainfa ll regi mes. but the influence of the sea moderates 

the effect of temperature. Wind plays a ro le in the moisture regime as we ll as affecting temperature 

because of the cooling infl uence of the south-easterly w inds (Kopke. 1988). The variation in 

moisture regime undoubtedly contributes to the presence of the different vegetation types which 

converge in the Eastern Cape to result in the zone of transition centred at Grahamstown (Lubke. 

1998). 
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3. DESCRIPTION AND ANALYSIS OF THE EASTERN 

CAPE COASTAL GRASSLANDS AND THEIR POSITION 

WITHIN THE SOUTHERN AFRICAN FLORA 

3.1 INTRODUCTION 

The area referred to in this study as the East Cape Coastal Grass lands has been described by severa l 

authors since 1936 when Pole-Evans reported on the vegetation of South Africa (see Table 3. 1). 

Initially, grass land was not recognised in the study area at all , and Dyer (1937) and Adamson 

( 1938) were the fi rst to report grassland between riverine forest vegetation. Acocks (1953) and 

Martin and Noel (1960) record the presence of Acacia kalToo as the most dominant vegetative 

feature with the grasses seeming to be of secondalY importance. In 1962 Comins first reported 

grassland as a being a major vegetation unit, followed by Acocks revision in 1988. The work of 

Lubke el al. (1988a; 1988b; 1996; 1998) has established it firmly as part of the grass land biome. 

The descriptions refer mainly to dominant grass species with little detailed infonnation on the 

herbaceous component. 

Table 3.1 Synonymy and Descriptions of Eastern Cape Coasta l Grasslands 

Author and Synonymy 

Pole-Evans. 1936: 

Evergreen and deciduous 

bush and sub-tropica l 

forest, with tall grass at 15 

miles frol11 the coast 

I Description 

Open woodland vegetation, thorn thickets and stream bank bush . In 

I the grass land, Hyparrhenia hina is dominant with Cymbopogon 

I spec ies characterising more moist regions. Where rai nfall is over 

I
, I OOOml11, Andropogol1, Tristachya, Trichopterix, Harpechloa and 

Miscalllhidiwn assume dominance. 
--;--~ 

Dyer. 1937: Coastal scrub I Grassve ld occurs on country between the river va lleys from the 

and grassve ld landward edge of coastal scrub. Coastal scrub is short and dense. 

Grassve ld mainly "sour", Where rainfall is 400mm to 650mm, 

Themeda Iriandra and Digitaria eriantlta dominate. Heterapogofl. 

I Cymbopogon and Hyparrhenia restricted to forest margin. Total 

num ber of spec ies approximately 125 . 
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Adamson, 1938: Acacia 

grassland in temperate 

savannah. Adjacent to 

coast warm temperate 

forest and succulent scrub 

in southern half, warm 

temperate forest in the 

northern half. 

Acocks, 1953: Eastern 

province thorn veld, 

southern form . 

Vegetation description and analysis 

I Closed field layer dominated hy Themeda triandra. Andropogon and 

Hyparrhenia are common in the nOltherly areas, Eragrostis in the 

south. Annuals not at all abundant. Acacia karroo is woody 

I component of savannah. 

- . ---
I Vegetation dominated by Acacia karroo with sour to mixed grasses 

present, including Themeda triandra, Tristachya hispida, Digitaria 

spp., Cymbopogon spp., Hyparrhenia hirta and Pentaschistis 

angustifolia. Many forbs are present and the family Cyperaceae is 

well represented. Fynbos elements present. 
- ' 

Martin and Noel. 1960: Dominant species is Acacia karroo, together with Themeda triandra. 

Acacia grassland and open Eragrastis spp .. Tristachya spp . and other grasses . Several members 

scattered bush of the families Fabaceae and Cyperaceae. Accorded the status of an 

-

Comins, 1962: Grassland 

and Acacia woodland 

Acocks, 1988: Eastern 

Province Thornveld, 

southern forlll 
-~"------- .. -~ -"~ ......... 
Lubke and van Wijk, 1988, 

association , namely the Acacia karroo - Themeda triandra 

I association. Fynbos elements present. 

- "'--Where moisture is high enough, sourveld dominated by Elionurus 

I argenteus. Aristidajunciformis, Themeda triandra. Alioleropsis 

semialata and Microchloa caffra. In warmer, drier regions, 

sweetveld characterised by Themeda triandra and Hyparrhenia 

, hirta, susceptible to invasion by Acacia karroo. 
---- -~ -~---. - - .-

Sourish mixed grass including Themedo. trio.ndro., Hypo.rrhenia 

hirla, Tristachyo. leucothrix, Diheleropogon spp, Ehrharla co.lycina 

I and various forbs. 
- - ... - ---_._--- . __ ._----_._- ,--_. 
Dominant grasses are Themeda triandra and Stenotaphrum 

1998: Sour, sweet or mixed , secundatum. Common species include Tristachya leucothrix, 

grassveld I Arislido.junciformis, Cymbopogon validus, and Eragrostis species. 

Lubke el ai, 1996: 

I Legumes and composites are numerous. Grasslands occur on ancient 

I dunes and bush clumps and dune thicket are scattered throughout. 
- ~-. -~-~.~- .-~~ -

Coastal grassland dominated by Themedo. lrio.ndro., Tristo.chya 

leucolhrix, Diheteropogoll amplectens, Cymbopogon excavo.tus, 
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Coastal Grassland . Coastal ''''perala cylindrico. Sporobo/lIs nitens, Eragrostis plano, 

grass land incised by va lley I Hyparrhenio spp .. Heteropogon contortus an d SlenotaphrulI1 

thicket along riverbanks in I secundatlllll . Many herbaceous plants as well as patches of Fynbos 

southern and northern occur here. 

port ions with a band of 

Eastern Thorn Bushveld in 

the middle region. Coastal 

forest scattered throughout 

study area. 

The present study was carried out far more intensively than any of those done previously. Its 

purpose was to define the grass lands specifically in fl oristic tenns. and to identi fy separate 

associations of species within the broad definition of East Cape Coasta l Grasslands. The results are 

mapped at tl,e sca le of I: 50 000 in Figures 3.1 to 3.9, illustrating the spatial relationships of the 

grasslands where they were sampled . It can be seen that in places they occur as a mosa ic where 

different assoc iations are located adjacent to one another. The mosaic pattern is derived from a 

range of factors from soi ls to land use. which are di scussed in the subsequent chapter. 

Since Acocks first publ ished hi s work on the vegetation of South Africa in 1953. it has fonned the 

bas is upon whi ch further vegetation studies were carried out. In recent years, there has been an 

increase in the number of studies done on a more specific level because our needs have changed. 

We no longer want only a comprehensive agricu ltural view of the vegetation of South Africa as 

produced by Acocks; we need to manage successfully all our vegetation to its best capacity. This 

includes recreational and aesthetic purposes. To this end, Bredenkamp et al .. ( 1989) and severa l 

other workers have carried out numerous studies around the country having first divided it up into 

several different biomes which were then subdivided into vegetat ion types. The vegetation types are 

defined as "a coherent array of communities which shared common species (or abundances of 

species). possessed a similar vegetation structure. and shared the same set of ecological processes" 

(Low and Rebelo. 1996). They would thus have similar lIses. management programmes and 

conservation requirements. Thi s study fa lls under the Grass land Biome and is the Coastal Grass land 

vegetation type. This chapter is a phytosoc iologica l analysis of SUs taken in grass lands from within 

the Alexandria Forest to the west bank of the Kei River. 

17 



Chapter 3 Vegetation description and analysis 

Having detemlined the associations within the East Cape Coastal Grass lands. it is necessary to 

relate them in terms of species composition to the biomes of South Africa as a who le. T his is done 

to e lucidate the biogeographical relationships of the East Cape Coastal Grass lands to South African 

phytosociological associations and put them into a Southern African context. Finally. the grass lands 

are compared to pan-African phytosocio logical associations. 

3.2 METHODS 

3.2.1 FIELD STUDY 

The study area was defined by using aerial photographs and maps of the coastline from the Sundays 

River mouth to the Kei River mouth. Grasslands were located and areas which had been planted to 

pasture were identified and excluded from the study since including them would render associations 

incomparable . 

In order to determine the phytosoc iology and floristics of the study area. random sampling units 

(SUs) were used . Nested quadrat surveys were done in the fi rst three areas sampled in order to 

determine the optimum size for sampl ing. A quadrat measuring 3m by 3m was fou nd to be adequate 

for sampling. The species located within each SU were recorded as well as their abundance as a 

percentage of the total cover. Spec ies were identified at the Selmar Schon land Herbarium in 

Grahamstown. where voucher spec imens are housed. 

Once in a grassland area. SUs were taken at random from sites closest to the sea. working inland. A 

Global Positioning System was used to record the exact position of the sites wherever possible: 

those which were not recorded with the GPS were marked on a map off which co-ordinates were 

later read. In addition. aspect was recorded and so il s samples taken from both the A and B horizons, 

recording the depth at which the B horizon began. So ils were later analysed and the results are 

presented in Chapter 4. The grass lands were sampled more extens ive ly in the eastern half of the 

study area than in the western half. Dyer (1937) records that all the previously c limax Thellleda 

triandra ve ld in the Bathurst district was ploughed up and planted to pineapples. Th is happened 

extensively throughout the region as far east as East London. from where the topography changes 

and becomes more steep and therefore ploughing is less viab le. Some of the pineapple lands have 

been left fa llow: these were sampled. but those which were planted to pasture were not. The species 

composition in a pasture-sown grassland wi ll never resemble that wh ich occurs in a system which 

has revegetated from ploughing without any addition of species, exotic or indigenous. and it was 

felt that for the sake of comparison such grasslands had to be excluded. 
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3.2.2 DATA SET 

The field data was recorded as percentage cover. In order to put tilis information into the computer 

programmes TWINSPAN and DECORANA tile values were converted to symbols using the 

programme CCP. or Cornell Conversion Programme. Within the TWINSPAN programme, species 

abundance values are grouped into nine categories. the "pseudospecies cut leve ls" . Within the 

grasslands. many of the forbs occur at percentage cover values of below 10%. therefore four of the 

nine categories refer to abundance values ranging from below I % cover to 8% cover. It was fe lt that 

this was necessary to enable the divisions to be sensitive to the forb component and not merely 

reflect the most abundant species. 

3.2.3 CLASSIFICATION 

The SUs were analysed using the computer - based programme TWINSPAN. or Two - Way 

Indicator Species Analysis (Hill. I 979a) and a classification tab le was prepared from the results 

(Figure 3.3.1). The packages TURBOVEG and MEGATAB that have been developed by 

Hennekens (1997) were used to analyse the data collected in this study. The improvement in time 

taken to analyse data is considerable. The older TWINSPAN took over 45 minutes to analyse 125 

SUs whereas TURBOVEG ana lysed 325 SUs in less than five minutes. The pseudospecies cut 

levels are indicated by the numbers I - 9 and correspond to the following cover values : 

1:0-1.99% 6:18-37% 

2: 2 - 2,99% 

3: 3 - 3.99% 

4: 4 - 7,99% 

5:8-17% 

7: 38 - 67% 

8: 68 - 87% 

9: 88 - 100% 

TWINSPAN is now the most widely used computer programme for phytosociological studies (Kent 

and Coker. 1992) and can be carried out on vegetation ranging from forest to coastal dune biomes 

(Avis. 1992). Hill (1979a) defines TWINSPAN as "A FORTRAN program for arranging 

multivariate data in an ordered two - way table by classification of the individuals and attributes". 

Using reciproca l averaging, TWINSPAN generates a two - way matrix that groups SUs with similar 

suites of species at similar level s of abundance. Groups are separated by the presence of different 

indicator species and differing levels of abundance where the same species occurs in a number of 

SUs. Thus SUs are classified and interpreted to indicate phytosociological affinities. Species are 

also classified in the matrix. Their classification is determin ed by the SUs in which a species occurs 

and therefore depends on the prior grouping of SUs. By altering the level of division of SUs at 
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which comm un ities are described. species may be included or excluded (Hill , 1979a). This is the 

prerogative of the researcher. The!Wo - way table is essentially the same as that which wou ld have 

been prepared by hand using the Zurich - Montpellier School of vegetation analysis (Kent and 

Coker. 1992). 

Prior to the development of TWINSPAN there were several computer-based programmes for data 

analysis, but all had limitations (Kent and Coker. 1996). TWINSPAN, although widely used, has 

come under critic ism from a number of authors. Among the critici sms put forward by van 

Groenewo ud (1992) is the technique'S lack of indication of spatial vegetation patterns or the 

continuity of vegetation. He concluded that where !wo or more gradients exist, the SUs will be 

misclassified. and that beyond the first level of division, TWINSPAN is not reliable. Tausch el al. 

( 1995) also find TWINSPA unreliable, with results showing that by changing the order of the data 

input. results below the first level of division change. However, they found that by removing rare 

and infrequent species from the data, no changes took place in the first three levels of division 

(Tausch ellJi. . 1995). 

Despite the concern s outlined above, TWINSPAN is sti ll widely used in South Africa and forms the 

basis of severa l papers concerned with grassland studies (Shackleton et al .. 1991: Kay el al .. 1993: 

Smit e/ al .. I 993a, b: du Preez and Venter. 1992: Fuls el al ... 1993 a. c, d: Kooij el al .. I 990;a, b; 

Bredenkamp el al .. 1989: 1994: Eckhardt el a/. , 1993: Coetzee el al., 1994: Bezuidenhout el a/. , 

1991). In view of TWINSPAN's extensive use in the aforementioned studies. it was felt UJat the 

programme was suitable for the study undertaken, bearing in mind its reliability up to the third level 

of division . 

20 



Chapter 3 Vegetation description and analysis 

3.2.4 COMMUNITY DESCRIPTIONS AND LOCATIONS 

Community descriptions were prepared from the results of the TWfNSPAN analysis. Dominant. 

characteristic and indicator species for each association and subassociation were determined and 

presented in Tables 3.3 .2.2.i - x. Dominant species constitute the largest proportion of the 

vegetation and contribute a high proportion of the biomass (Bayer. 1955: Grime. 1998). or cover 

abundance. They occur in more that 75% of the SUs with an average cover abundance of 68% or 

greater. Characteristic species occur in 66% or more SUs in the community with average cover of 

above 2%. Indicator species occur at below 2% cover abundance in more than 50% of SUs. and are 

defined in two ways. Firstly, they may be found in only one association. or subassociation within 

one associat ion. e.g. Anthospel'lIIum hel'baceum in the T. tl'iandl'a - A. herbaceul11 association: 

Richardia brasiliensis in tl,e R. brasiliensis - C. excavarus subassoc iation of the H hiyta - T. 

lriandl'a association . Secondly. they may occur in more than one association. but are recorded as 

indicator species if they occur at low abundance in conjunction with a particular suite of dominant 

species e.g. S/eno/aphrulII secunda/lim is an indicator species in the T /I'iandra - A. herbaceu/11 

association. where T triandra is the dominant species, and in the C daClylOIl - H hirtulum 

association. where C dac/ylon is the dominant species . Although T /riandl'a is a dominant species 

for several associations and subassociations. if several indicator species including S. secunda/lim are 

present at low abundances. then one can infer that the vegetation is probably of the 7: triandra ­

A.hel'baceul/1 association . Indicator species may be seen to correspond with Grimes' ( 1998) 

subordinate species. 

Based on the literature available. a brief description of environmental conditions under which the 

most important species occur was recorded in order to determine to a limited extent why the species 

were present in each association . Reference materia l from South African sources was obtained from 

Meyer e/ al .. (1997). A simple map showing the distribution of associations along the entire study 

area is shown in Figure 3.3.2. Detailed maps of the location of subassociations were prepared using 

the exact position of the releves and 1:50000 ordinance survey maps as shown in colour Figures 3. I 

to 3.10. Having located the releves on the 1:50000 maps, areas under particular associations were 

determined usi ng a combination of visual appearance, locali ty, land use and farm boundaries in 

order to record the extent of each association. Often. visual appearance was the clearest factor in 

determining association distribution. 

3.2.5 COMMUNITY SIMILARITY STUDIES 

In order to determine how s im ilar the study area is to other grasslands in terms of species 

composition. a number of comparative studies were done. Referring to the literature (Chippindall . 
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1955; Gibbs-Russe ll et 01 .. 1991 ; van Oudtshoorn. 1992). a record was made of the biomes in 

wh ich each grass species is known to occur. This is presented in Table 3.3.3. i. The entire species 

checklist was then compared with the species given as being the most prominent in the grasslands 

of Southern Africa defined by vari ous authors in Vegetati on of South Africa. Swaz iland and 

Lesotho (Low and Rebelo, 1996). Grasslands wh ich had s imilar species composition and 

importance to those of associations within this study are li sted together with the associations to 

which they show the closest relat ionship . The resu lts are given in Table 3.3 .3. ii. 

The third study was the compari son of the species checkl ist for thi s study against checkl ists from 

a number of grass land studies throughout the country. A list of species whi ch were common with 

those li sted For the Former Transke i. Eastern Cape. Western Free State. KwaZulu-Nata l and the 

western former Transvaal is presented in Appendix 3 and a summary table (Table 3.3.3. ii) is 

shown in the results and di scuss ion section. It must be stressed that the species checklists with 

wh ich my li st was compared contained only the most comm on species for an area and seldom the 

entire species check li st. thus thi s study does not represent a complete compari son. However, it is 

felt that the comparisons. incomplete though they are, help to determ ine community similarities. 

Fina lly. species in com mon with the pan-African study by White (1983) were determ ined by the 

same method of comparison. The entire list of sim ilar species is given in Appendix 3 but a 

summary of the results is shown in Tab le 3.3.3. iv. White's ( 1983) study of the vegetation of 

Africa is extremely broad but it was felt that the comparison highli ghted important aspects of the 

distribution of spec ies common to thi s study. 

3.3 RESULTS AND DISCUSSION 

3.3.1 CLASSIFICATION 

The study area has been divided into 10 associations (Table 3.3. 1. Figure 3.3 . 1). The TWlNSPAN 

divisions were continued as far as leve l 5 for the more complex mesic communities and as rar as 

level 3 for th e remaining grass lands; furt her division of the latter would not have contributed to 

understanding them. The TWlNSPAN - generated phytosoc iologica l tables are shown in 

Appendix 2 wh ile a table of the most important species for each association and subassociation is 

presented with their descripti ons. Table 3.3.2 is a summary table of th e Dominant. Characteristic 

and Indicator characteristi c species for each association and subassoc iation . The TWINSPAN 

ana lysis of data indi cates that the first level of division is between xeric grasslands and mesic 

grass lands (Figure 3.3. 1). 
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Table 3.3.1 Classification of the Eastern Cape Coastal Grasslands 

Mesic Grassland Associations 

1 Thellleda triamlra - A lllltospermllm Iterbacelllll association 

2 Tlremeda Irialldra association 

2. 1 £/iol111r1ls m1ltic1Is - Diheleropogol1 ampleclens subassoc iation 

2.2 Heleropogon contorlUs - Penlaschislis pal/ida subassociation 

2.3 Gazania krebsiana subassociation 

2.3 Imperara cylindrica - Cymbopogon validus subassociation 

3 Hyparrltenia hirlll- Dilteleropogoll amp/eelells association 

3.1 Ehrharla calycina slibassociation 

3.2 Thell1eda Iriandra subassociation 

4 Hyparrltenia Itirla - TI/emeda trilllldrll associati on 

4. 1 Richardia brasiliensis - Cymbopogol1 excavalus subassociation 

4.2 Slenotaphrum secundalum - Eragroslis plana subassociation 

5 Slellotapltrulll secllndlllllm - Celllel/a coriacea association 

Xeric Grassland Associations 

6 Dilteleropogoll filifolills- Eltr/tarlll caiycilla association 

7 CYllodoll daCIy/oll - Eltr/llIrtll ca/ycilla association 

7. 1 Heteropogon eOnlor/lis sllbassociation 

7.2 Clwelacanthus seliger subassociation 

8 Tltemeda Irilllldra - Eltrllllrtll clI/ycilla assoc iation 

8.1 Trislachya leucolhrix subassociation 

8.2 HelichlTSUlII asperUlII subassociation 

9 Sporobo/lls lIfricw/lls - Setllria spit ace/lila association 

10 CYllodon daclY/OII - Helietotric/1011 itirlll/IIIII association 
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Vegetation description and anaiYJis 

Figure 3.3.l TWINS P AN classification of the Eastern Cape Coastal Grasslands (bold text 

indicates associations) 
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figure 3.3.2 Map showing distribution of associations and subassociations of the Eastern Cape 

Coastal Grasslands 

Key 

Mesic Grassland Associations 
1 Themedll trillJldra - Allthnspermtlm Iterbaceum association 
2 Tltemeda (riandra association 

2. i Elinnurus I1IUtiCtlS - Dil1eferopogon amplecfens subassociation 
2. ii He reropogo}'l co11fOrWs - PemGschistis pal/ida subassociation 
2. i ii (Tazonia krehsiana subassociation 
2, i\' Imperato cylindrica - (vmhopogon \'olidus 5ubassociation 

J Hyparrlteni(l "frta - DilteteropogOIl ampleclens association 
.l.i Ehrhnrta ca~vcina subassociation 
~ . ii Thell/eda triandrn subassociation 

~ Hyparrhenia Irina - Themeda triulldra association 
.tj I?!chnrdin hrasiliensis - (vl1Ihop0i!on e.xc.:avOlus subassociatjon 
..J .ii ,\ien(){aphrulII secundatum -I::roi!ro.wis plana subassociation 

5 Ste/1otaphrum !ieclIl1datum - Cente/la coriacea association 

Xe,;c Grassland Associations 
6 Di/Jeleropogoll filifoliu.<- Elorltarta cal,lcina association 
7 (vnodon dactyl,,,, - Ehrlrarta cu<vcina association 

7. i f1eferopogol1 c()ntorfUs subassociation 
7.ii ("haetacnnrhus seliger subassociC:llion 

8 rltemeda triant/ra - Ehrlrarta ca~vcina association 
8.i Tristachya leUCOlhrix subassociation 
8.ii flelichrysuni a.'perul1I subassociation 

9 Sporobolus africanu.'1- Setaria spltacelllta association 
1(1 CYllodoJl dacty l,,,, - HelictotricltOlt hirtulum association 
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Figure 3.3.3 Map sho\\ing distribution of mesic and xeric grasslands along the study area. 
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There is a clear spatial di vision between mesic and xeric grasslands at the Keiskamma Rj"er . West 

of the Keiskanuna River mainly xeric grasslands occur. whi le to the east are the mesic grasslands 

(sec Figures 3.3.2. 3.3.3). Some anomalies do occur. One mesic association was found west of 

Kciskamma in ploughed habitats while one dry association occurred east of Keiskanuna in an 

unp loughed area. The associations foml a mosaic pattem of vegetation with the greatest diversity of 

associations occurring in the east where rainfall is highest. 

3.3.2 COMMUNITY DESCRIPTIONS AND LOCA nONS 

TI,e results of TWINSPAN analysis provided clear species groupi ngs based on presence and 

abundance data. The dal<1 were first used to detemline the dominant. characteristic and indicator 

species for each association. This information was then incorporated into the descriptions of each 

communit\ '. TWINSPAN analysis indicated the presence of 55 species which were defined as 

dominant. characteristic. or indicator species. These species and the associations in which they are 

important arc presented below in Table 3.3.2 '; . 
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Table 3.3.2.1 Summary table of Dominant, Characteristic and Indicator species of the associations 

of the Eastern Cape Coastal Grass lands 

Species 1 ) . _. 2ii 2i li 2iv Ji 3ii 4i 4ii ; 6 ) . 7ii 8i 8il 9 

Thcmeda ,riandra 0 0 C C C 0 0 

Anthospermum herbaceum I 

SIenolaphrul11 secunda/lim I 0 

Hypoesles aris /ala I I 

Senecio pterophorus I 

Tephrosia capensis I I I 

Eriosema squarrosum C C C I C 

Trislachya leucothrh C C 0 

Elionurus muticus 0 C C I 

Diheterop ogon ompleclens 0 C C 

HelichrysulII nudifoliwn C 

Senecio bupleuroides C 

Acacia karroo I 

Cyp erus ohlllsij/orus I 

Gnidia anthyl/oides I 

Heteropogon conlortus C C C C C 

Pentaschistis pal/ida I I 

Gazanio krebsiana I I I 

Chaetacanthus seliger I I C 

Imperato cylindrica C C 

Cymbopogol1 validus I I 

Ficinia Slo/ant/era I 

Hyparrhenia hirlO 0 0 0 C 

Cham aecrisra capensis C C I C C C 

£hrharlO ca/ycino I C C 0 C C C 

Senecio inaequidens I C I I 

Helictorrichon hirtulum I 

Eragroslis clirvu/a I 

Digilaria eriontha I C I 

Centello eoriacea I C C C 

Paspalum nolalum C C C 

Riehm"dia brasiliensis C 

Cymhopogon excovalliS I 

Arislida j unciformis I 
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Chaoter 3 Velletation descriotion and ana/vsis 

l-Ieliclllysul11 peduncular;s I 

Eragrostis plana I C 

Species 1 2; 2ii 2iii 2iv J; 3ii 4; 4ii ; 6 7; 7ii 8; 

Pycreus oaktortensis I 

Cynodon dacty lon I C D 

Diheteropogonfilifolius C 

f-Ielichlyswn asperum I 

A izoon rigidum I 

Indigofera heterophylla I 

Acalypha peduncularis I 

£ragroslis capensis C I 

Sporobolus ajNcanus C 

Setaria sphace/olo C 

Monsonia emorginala I 

Commelina o/ricana I 

Koeleria capens is 

Rhynchosia adenodes 

Indigo/era : eyheri 

Trachyandra ,.eva/UTa 

F alckia repen. .. 

Geranium incanum 

Senecio i1ic(jolius 

Key 
D = Dominant. occurs in > 75% of sample releves in the association with >65% cover 
C = Characteristic, occllrs in >65% of sample releves in the association with >2% cover 
I = Indicator. commonly occurs in only one association or subassociation, cover usually <2% 

Mesic Grassland Associations 
1 Themelia trial/lira - Allthosperllllllll " . rbaceulII association 
2 Thellleda tri({fu/m association 

2.i Elionurus mUlicus - Diheleropogon amp/eclens subassoc iation 
2. ii Heteropogon contortus - Pemaschistis pallida subassociation 
2.i ii Gazania krebsiana subassociation 
2.iv Imperata cylindrica - Cymbopogon validus subassociation 

3 Hyparrhellia hirla - Di"eteropog()11 anlp/ectells association 
3. i Ehrharta calycina sllbassociat ion 
3.ii Thellleda triandra subassociation 

8il 9 

C C 

I 

C I 

C 

I 

I 

I 

I 

I 

I 

I 

I 
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4 Hyparrhenill hirla - Themeda trilmdra assoc iat ion 
4.i Riehardia brasiliensis - CYlllbopogon exeavalus sllbassociation 
4.ii SlenotaphrulII "ecundalulIl - Eragrostis plana sllbassoc iation 

5 Stellotapltrl,m secIIlldatum - Celltella coriacea association 

Xeric Grassland Associations 
6 Dilteteropogonjilifolius- Eltrltarta cl/lycillll association 
7 Cynodoll dactyloll - Eltr/llIrta ca~ycilla association 

7.i Heteropogon contortlls sllbassociation 
7.ii Chaelaeamhus setiger subassociation 

8 Tltemeda trialldra - Eltr/llIrta calycina association 
8.i Tris/achya leucothrix subassociation 
8.i i He/icJllysum asperul1I subassociation 

9 Sporoho/lls afriealllls - Setaria sp/Illce/ata assoc iation 
10 CYllodon dactyloll - Heliclotricbon birlllium association 

3.3.2.1 Description of dominant, characteristic and indicator species 

The species identified as being dominant. characteristic or indicator species are described below 

in the order in which they occllr in the associations. as listed above. 

3.3.2.1.i. Dominant species 

The three species that are dominant in more tl,an one assoc iation are Themeda triandra. 

Hyparrhenia hirla and Cvnodon daely /on as shown in Table 3.3.2. T he grass 7hemeda triandro is a 

climax species which is espec ially com mon in undisturbed grassland (Bayer. 1955: Gibbs-Russel el 

01 .. 1991 : van Oudtshoorn. 1992) and which Bayer (1955) indicates shou ld be the "natural climax 

grass over most of our grass land areas". It is found in the grass land. savan nah. Nama-Karroo and 

fYnbos bi omes (G ibbs-Russe l el al .. 1991 : van Oudtshoorn. 1992). It is a pyrophytic grass. thriving 

where there is a degree of regular burning. It forms a dense sward within which many other spec ies 

may be found . none of which will become more than locally dominant except. under cenain 

conditions. Hyparrhenia hirla (Bayer. 1955). 

The grass Hyparrhenia hirla is a subclimax species occuITlng on well drained. stony soi ls in 

wanner areas and is an important component of open grasslands. It is found in the fYnbos. 

grassland. Nama-Karroo and savannah biomes. It is a constituent of undisturbed sweetve ld or mixed 

grassveld . but is a lso found in overgrazed sweetveld. o ld lands and at roadsides. (Meredith and 

Rose. 1955: Zacharias. 1990: Gibbs-Russel er al .. 1991 : van Oudtshoorn. 1992). While Scott (1955) 

records that it is a species which is "typical of relatively undisturbed ve ld". Meredith and Rose 

( 1955) state that where extensive Themedo Il'iandra grasslands have been rep laced by excessive 
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burning and grazing with Eragroslis - Sporobolus secondary grasslands. H. hina can become a 

locally dominant species. 

The grass Cynodon dacrylon is a pioneer species. occurring mainly where disturbance has taken 

place. It is common on roadsides. overgrazed and trampled land and can become the dominant 

component of previous ly ploughed areas which arc left fallow. Part of the reason for its occurrence 

in abandoned fie lds is that it has a preference for so il s with a high nitrogen content (van 

Oudtshoorn . 1992). It grows in most soil s and particularly the deep sandy soil s found along the 

coast. While it occurs worldwide its distribution in South Africa is limited to the rynbos, savannah, 

grassland. Nama- Karroo and desert biomes (Bayer. 1955: Chippindall. 1955: Scon. 1955: 

Henderson and Anderson, 1966: Gibbs-Russel e l al .. 1991 : van Oudtshoorn . 1992). 

The five remaining species that are dominant in the grasslands are SIe170laphrllm secundalum. 

Trislachya lel/colhrix. Eliol7urus mUlicus. Diheleropogol7 ampleclens and Ehrharla calycina (see 

Table 3 .3.2). S. secundallim is a common coastal pioneer grass fou nd near both fresh and sa line 

water. It is characteristic of sandy soils and sand dunes around the tropica l reg ions and in warm, 

temperate areas (Bayer. 195 5: Chippindall. 1955: Zacharias, 1990: Gibbs-Russe l el 01 .. 1991 ; van 

Oudtshoorn. 1992) and is salt to lerant. It is able to fornl very dense swards which a llow few other 

spec ies to co-exi st (Bayer. 1955). 1. leucOlhrix is found in high rainfall areas i.e. the sourveld . It 

prefers an environment which is under-utili sed in tenllS of grazing and se ldom burnt (Bayer, 1955: 

van Oudtshoorn. 1992). It is distributed throughout tropical Africa and loca lly occurs in the rynbos. 

savannah and grassland biomes. It prefers stony. sandy slopes or marshy grasslands (Chippindall. 

1955 : Gibbs-Russel el al.. 1991 : van Oudrshoorn. 1992). It often occurs together with 1. Iriandra 

and is never found in trampled areas or fallow lands (Bayer. 1955). 

Elionllrzls l1IulicliS is pyrophytic but unlike T Iriandra it is an indicator of poor veld management. 

usually overgrazing and excessive burning (Scott, 1955; Co mins. 1962: Gibbs-Russel e l 01 .. 1991: 

van Oudtshoorn, 1992). It occurs in higher rainfall regions in open grass land withil1 the grassland 

and savannah biomes and whi le it wi ll grow in many types of soil it prefers poor. stony condi tions 

and thrives after fire (Scotl. 1955: van Oudtshoorn. 1992). It is highly unpalatable (Com ins. 1962: 

Zachari as. 1990: van Oudtshoorn. 1992). D. ampleclem occurs in open grassland in higher rainfall 

regions on a range of soi ls but like E. mulicl/s it prefers those which are poor and stony, often on 

hillsides (Chippindall. 1955: Gibbs-Russel el al .. 199 1: van Oudtshoorn. 1992). [t is found in the 

savan nah and grassland biomes of Trop ical Africa (G ibbs-Russel el af .. 1991 : van Oudtshoorn. 

1992). While it occurs in a wide range of environ ments. E. calycilla prefers disturbed areas and is 
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common on sandy soils (Zacharias. 1990: Gibbs-Russel el al .. 199 1: van Oudtshoom. 1992). It 

occurs in succulent Karroo, fynbos and savannah (Gibbs-Russel e l al.. 199 1: van Oudtshoom. 

1992). 

3.3.2.Lii Characteristic species 

Most characteristic species are limited to a single association. however a few occurred in more than 

one. Spec ies in the latter category include Eriosema squarrosulI1, Heleropogon conlorlus, Imperala 

cy/indrica. Chall1aecrisla capensis. Cenlella coriacea, Paspalum nolalum and Setaria sphacelaca. 

Twelve species are characteristic of one subassociation only. these being He/ichlysllll1 nudifolium. 

Senecio hllpleuroide,\'. Chaetacanlhus seliger. Senecio inaequidens. HeliclOlrichon hirwlull1. 

Eragroslis curvlIla. Digitaria erianlha. Richardia brasiliensis. Eragrostis plana. Diheleropogon 

filifol ius. Eragroslis capensis and Sporobolus africanus (see Table 3.3.2). 

The leguminous forb E. squarroswl1 occurs on grassland and sandy flats along the Eastern Cape 

coast and inl and to a small extent (Harvey and Sander. 1861 : Stirton. 1986). H. contortus is a 

widespread grass found in grassland. savannah. Nama - Karroo and fynbos vegetation in tropical 

and warm areas. It is common on well - drained stony so ils and also in disturbed areas such as road 

verges (Gibbs-Russe l el al" 1991: van Oudtshoorn. 1992). It often occurs in association with T. 

Il'ialldra and where overgrazed areas are rested. it is ab le to recover and become the dominant 

species (Zacharias. 1990). f cylindrica is fire resistant (van Oudtshoorn. 1992) and thrives on damp. 

poorly drained soi ls wi th a high water table . It occurs in the fynbos. savannah and grassland biomes 

(Bayer. 1955: Scott. 1955: Gibbs-Russel el al" 1991 ; van Oudtshoorn. 1992). It is also common in 

disturbed areas (Bayer. 1955; Scott. 1955). 

The forb C cap ensis occurs throughout the central and eastern fanner Transvaal and the Eastern 

Cape (Ross. 1977). C. coriacea is a coastal forb which also occurs in moist environments inland. 

and is fotind worldwide (Adamson. 1951 ; Batten and Bokelmann. 1966; Bond and Go ldblatt. 1984). 

It is able to colonise areas from which T rriandra have been removed through environmental 

pressures (Zacharias. 1990). P. l1otalUlI7 is a South American species, which has become naturalised 

in South Africa. It occurs mainly in mo ist disturbed areas that have sandy or clayey so ils in the 

fynbos and grassland bi omes (Ch ippindall. 1955: Scott. 1955: Gibbs-Russel el af.. 1991 : van 

Oudtshoorn. 1992). S. sphacelala prefers habitats ranging from moist riverbanks to stony s lopes. 

preferring we ll drai ned so ils in the fynbos. savannah and grassland biomes (G ibbs-Russel el al .. 

1991: van Oudtshoorn. 1992). 

31 



Chamer 3 Vegetation description and analysis 

The forb H. lIudifo/iulI1 occurs southward from Zi mbabwe and from the eastern half of South 

Africa to the Cape Peninsula on "moist rocky grass s lopes and stabili sed boulder beds" (Hilliard. 

1983 ; Bond and Go ldbl att, 1984). It is common to grass land ranging from sea level to 

approximately I 600m (Hilliard. 1977). S. bupleuroides occurs in coastal grasslands and hillsides 

along the coast fro m the Eastern Cape to Natal (Batten and Bokelmann, 1966; Hilliard, 1977; 

Bond and Goldblatt. 1984). C. selixer is common to grassland and th e forest margin of the 

Southern Cape Coast (Bond and Goldblatt. 1984). S. inaequidens occurs on rocky outcrops on 

grassy mOllntain s lopes and along watercourses throughout Southern Africa. It is common in 

di sturbed areas such as at roads ides and areas subject to tramplin g (Hilliard, 1977; Bond and 

Go ldblatt, 1984). 

Helictolrichon hirlu/llm is characteristic of shady, dam p slopes near the coast and disturbed areas 

(Chippindall. 1955: G ibbs-Russel el 01" 1991 ) and occurs in fynbos . savannah and grassland 

(Gi bbs-Russe l el 01. . 1991 . E. curvula is a common component of disturbed areas such as fa ll ow 

lands. where it will often assume dominance in the early stages of reco lon isation . It is also 

characteristic of overgrazed and tramp led veld, particularly in high rainfall areas. It occurs in 

savannah. grass land. fynbos. Nama-Karroo and succu lent Karroo biomes (Bayer, 1955; Gi bbs­

Russe l el al" 1991 ; van Oudtshoorn. 1992). 

Digitaria eriantha occurs in a variety of habitats. from sandy so ils in dry environments to the 

damp so il s of river banks. Zachari as ( 1990) records that it can reassert itse lf after veld 

degradation has taken place, referring to it as a "caretaker grass" which restores the environment 

where climax species T. triandra and Setaria neglecta have been grazed out. Scott ( 1955) 

regards it as an indicator of undi sturbed sweetveld and consequently where it occu rs naturally it is 

an indicator of good ve ld condition. It is found in the fynbos. savannah , grass land and Nama­

Karroo biomes (Gibbs-Russel el al .. 1991: van Oudtshoorn. 1992). 

Richardia brasiliensis is a South American species that has become naturali sed in South Africa. 

In South America it occurs in savannah and prairie vegetation and along sandy waterways and 

coast lines. It is particularly common in disturbed areas such as road verges and railways on sandy 

so il s. It prefers warm temperate environments and the Southern African climate has proved 

conducive to its success here. Although it is widespread in thi s country it is not a problematic 

weed. and. as in its native environment. it occurs frequently on roads ides and disturbed areas such 

as unculti vated lands. It is found in the Eastern Cape, Natal and the former Transvaal (Henderson 

and Anderson. 1966: Lewis and O liver. 1974). 
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Eragrostis plana is characterist ic of di sturbed arcas in sourveld and moist env ironments such as 

vleis and stream banks. Where the dominance of T. tricmdra has been removed due to 

overgrazing. incorrect burning or excess trampling, E plalla can assume dominance with 

Sporobolus pyramidalis and E. clIrvlIla. and it can assume dominance in the recol onisation of old 

fie lds. It is common in the savannah and grassland biomes (Bayer. 1955: Chi ppinda ll. 1955: 

Scott, 1955: Gibbs-Russel el a/. , 1991: van Oudtshoorn. 1992) . D. amplectens is common in 

coasta l grass lands from the Eastern Cape to Natal in sandy to loamy soi ls of the grassland and 

savannah biomes (Bond and Gold blatt, 1984: Gibbs- Russe l et a/., 1991: van Oudtshoorn, 1992). 

E. capensi, is common to moist disturbed environmen ts and is encouraged by burning. It is 

common to fl ats and slopes of the Southern and Eastern Cape and occurs as far north as south em 

Tropica l Afri ca and Madagascar. In South Africa it occurs in the grass land. savannah and fynbos 

biomes (Scott. 1955: Bond and Goldblatt. 1984: Gibbs-Russel el 01., 199 1). S. africanlls is 

characteri stic of disturbed areas such as roadsides and overgrazed grassland but is also common 

a long streams and rivers and is found on grassland, savannah and fynbos vegetation (Chippinda l1. 

195 5: Com ins. 1962: Gibbs-Russe l et 01 .. 1991: van Oudtshoorn, 1992). 

3.3.2.l.iii Indicator species 

A number of indicator species are dominant in or characteristic of other associations. and these have 

already been described . Other species occu r as indicators only but are present in more than one 

association. including Hypoestes arislala, Tephrosia capensis, Pentaschislis pal/ida, Gazania 

/crebsiana, Cymbopogoll validus, HeliclllysulIl asperwll and Monsonia emarginata. There are 20 

species which are limited to one association only (see Table 3.3.2). 

Hypoestes ari,I'lata is a forest margin species. occurring at the edges of coastal forest and moist 

scrub from the Southern Cape to Natal and as far north as Tropical East Africa (Batten and 

Bokelmann. 1966: Moriarty. 1982: Bond and Goldb latt. 1984). Tephrosia capensis is ma inly a 

coastal species occurring in grass lands from the Cape to Natal with some record of it occurring in 

the former Transvaa l and Free State (Forbes. 1948: Mori arty. 1982: Bond and Goldblatt. 1984). p, 

pal/ida occurs wide ly where there is disturbance in the fynbos and succu lent Karroo biomes (Gibbs­

Russel el 01" 1991). 

Gazania kreiJsiana is a fire resistam forb occurring in coastal grass land and disturbed vegetation 

(Batten and Bokelmann. 1966). It is also found in dry grassland and road verges from the Eastern 

Cape to the fenner Transvaa l (Moriarty. 1982: Bond and Goldblatl 1984: Batten. 1988: Shearing, 

1994). C validus OCCllrs in high rai nfall regions and in moist areas of the savannah and grassland 
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biomes (Chippinda ll. 1955; Gibbs-Russel el al., 1991. van Oudtshoom. 1992). It prefers rocky 

hills ides and is fou nd in scrub vegetation as well as in forest margins (Ch ippindall. 1955: Gibbs­

Russel et al,. 1991). Shackleton (1989) records a Cyll/bopogon lIalidus - Digilaria natalensis 

grass land community in the Mkambati game reserve in the former Transkei, and notes that it 

occurred on the heavier clays which were well drained and always associated with Hutton soils. 

Helichlysum asperulI1 occurs in sandy soils along the coast from the Western Cape to the former 

Transke i. It occurs in grass land and fynbos and is a lso present to some extent in the Karroo and 

former Transvaa l (Hilliard. 1977: 1983: Bond and Goldb latt, 1984). M emarginata occurs in 

dunes and coastal grassland from the Southern Cape to the former Transkei (Moriarty. 1982: 

Bond and Goldblatt. 1984). 

Of the indicator species which are present in only one association. 17 are non-grasses. 

AlIlhospernlulI/ herbaceum is characteristic of fire - prone grass lands and occurs on rocky slopes 

and in scru b near the sea within the salt spray zone. It may also occur along the forest margin . Its 

distribut ion ranges from the Southern Cape to Nata l then north through the tormer Transvaal to 

Zimbabwe. and to Ethiopia via the Tropics (Bond and Goldblatt, 1984; Puff, 1986). There are a 

number of d ifferent forms of this species, two of which are the (Burnt) Grassland Form and the Salt 

Spray Zone Form. A Ithough they were not distinguished in the fie ld , both forms may occur since 

the grass lands are subject to both environmental impacts (Puff. 1986), 

The tree legume Acacia karroo occurs in a very wide range of habitats. including grass land, coastal 

dunes and coastal scrub throughout southern Africa (Ross, 1975: Bond and Goldblatt, 1984). It can 

spread rapidly into overgrazed grassland. paJ1icuiarly sweetveld, and its presence may indicate that 

such encroachment is beginning to take place (Comins. 1962: Ross. 1975). G"idia Clnthylloides 

occurs in coastal grass lands and hills ides along the coast from the Eastern Cape to Natal (Batten and 

Bokelmann. 1966; Hilliard. 1977: Bond and Go ldblatt. 1984). Fici/1ia s/oloni/era occurs from the 

Western to the Eastern Cape. Natal and Lesotho (Bond and Goldblatt, 1984) 

Cymbopogon excavatu,\' is characteristi c of high rainfall areas or damp sites such as v leis. with a 

preference for stony s lopes. It is limited to the grassland an d savan nah biomes (Gibbs- Russel el 

al .. 1991 : van Oudtshoorn, 1992). Arislida junci/ormis prefers moist so il s on slopes but is 

common in disturbed ground. It is limited to the grassland biome (Bayer. 1955: Gibbs-Russel el 

al.. 1991: van Oudtshoorn. 1992). Helich~vsum pedul1cuiaris is a com mon grassland species 

which occurs from south ern Lesotho through to the former Transkei and the Eastern Cape 
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(H illiard, 1983). Aizoon rigidull1 is common in sandy or rocky env ironments on the Southern and 

Eastern Cape coasts (Harvey and Sonder. 1861: Adamson. 1958; Bond and Goldblatt, 1984: Lubke 

and van WUk. 1998). 

IndiRo/era heterophylla is common in coastal grass land of the Western and Eastern Cape regions, 

favouring limestone - rich soi ls (Batten and Bokelmann. 1966; Bond and Goldblatt. 1984: Urton 

and Page. 1993). while Acalypha peduncularis occurs frequently in open grassland along the 

coast (Batten and Bokelmann, 1966). COll1melina africana is a mesophytic herb commonly 

occun'ing on the coasta l belt from the Cape Peninsula to Natal and inland to Tropical Africa. It is 

found in moist places within the undergrowth of forest environments and on damp ri ver banks 

(Batten and Bokelmann. 1966; Henderson and Anderson. 1966; Moriarty. 1982: Bond and 

Goldb latt. 1984: Obermeyer. 1985). 

Kaeleria capensis occurs in steep. rocky areas in fynbos or grass land environments (Gibbs-Russe l 

et al. . 1991). Indigafera zeyheri is a common coastal species occurring from the Southern Cape to 

Nata l. It is widespread in coastal grass lands especially where it is exposed to high humid ity from 

coastal fog (Batten and Bokelmann. 1966: Bond and Goldblatt. 1984). 7l-achyandra revoluta 

occurs in sandy coastal grass lands of the Southern and Eastern Cape. (Thistelton - Dyer. 1896; 

Batten and Bokelmann. 1966; Bond and Goldblatt, 1984) particularly on "seasonally damp. 

heathy flats" (Adamson. in Obermeyer, 1962) . 

The forb Falckio repens is a coasta l species occurring in grass lands and vleis from the Western 

Cape to Nata l. Because of ability to be sa lt tolerant it can occur among rocks immediately 

adjacent to the sea (Meeuse, 1957: Batten and Bokelmann. 1966; Moriarty, 1982: Bond and 

Goldblatt. 1984). Geranium incanulI1 occurs in damp coastal grasslands throughout the Cape 

coasta l belt (Batten and Bokelmann. 1966: Moriarty. 1982: Bond and Goldblatt. 1984). Senecia 

ilicifolius occurs on flats and slopes of the Southern and Eastern Cape coastal regions (Henderson 

and Anderson. 1966: Bond and Goldblatt. 1984). No information was found for the habitat 

preferences of Senecio pterophorus. Cyperu", obtusiflorus. Pycreus oaifortensis or Rhynchosia 

adenodes. 
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3.3.2.2 VEGETATION DESCRIPTIONS 

On the bas is of TW/NSPAN c lass ification. (Figure 3.3 . 1) it was possible to 10 associations. 

which are further subd ivided into 12 subassociations. The first level of divi s ion separates 

grass lands of a more mesic character from grass lands which are drier. The physical point at which 

separation is apparent is located at the Keiskamma River (Figures 3.3.2,.3.3.3). A few 

subassociations of the mesic grasslands occur west of this river, but on ly one of the xeric 

grassland associations was recorded to the east. 

As shown in Appendix 2 there are a number of ubiquitous species which occur throughout the study 

area, including Themeda Iriandra. Sporoboilis ajricanliS. Cemella coriacea. Heliclotrichon 

hirllllulII, Eriosema squarrosum, Senecio inaequidens, Falckia repens. Senecio macrocephalus, 

Eriosema squarrosu/II and three species of He/ichrysul/l. Four species wh ich occur predominantly 

in the xeri c associations are Setaria sphacelata, Ehrharta calycina, Chamaecrista capens;s and 

Cynodon doclylon, while Hyparrhenia hina. E/ionurus IIIlIlicliS and Paspalwn 170lalUm occur 

almost exclusively in the mesic associations . The total number of species recorded in the study area 

is 336. 
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3.3.2.2.1 Themelia trial/lira - Al/thospernwlII herbaceum association 
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Figure 3.3.2.2.1 Distribution lllap of Themeda trial/dro - Anthospermllin herbaceum grassland 

association of the Eastem Cape Coastal Grasslands 

Table 3.3.2.2.1 Phytosociological table of the Themeda triondra - Anthosperll1l11n herbaceulI1 

grassland association of the Eastem Cape Coastal Grasslands (10 SUs) 
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Chapler 3 Vegelation description and analvsis 

This association is limited to a small number of localities on high rocky outcrops from Black Rock 

to Morgan's Bay. Although it consists of a small sample number, it is very clearly defined by 

TWINSPAN and can be located on the map as shown in Figures 3.1 and 3.3.2.2.i . Apart from the 

Black Rock locali ty. the association only occurs in protected Cape Nature Conservati on areas. As 

the characteristic topography is limited to Nature Conservation areas. man's activities on this 

association are probably limited to trampling and possibly burning. 

Themeda triolldra is the dominant species in this assoc iation. of which AllIhospermulI1 herbaceulI1 

and Stenolaphru/II secundalulI1 are characteristic. Hypoestes aristala and Tephrosia capensis are 

indicator species (Table 3.3 .2.2.i). Within this association several of the common species show 

tolerance to both fire and salt spray (T triandra, A. herbaceum. S. secundatwll) and given its 

location above the Morgan's Bay cliffs they are evidently well adapted to their environment. There 

has long been conjecture that the grasslands were burnt prior to the arrival of European settlers and 

if this is the case the presence of fire - resistant species is not unexpected . Although the area is 

located within a protected East Cape Nature Reserve. this does not prevent it from occasional 

accidental burning. The abundance of T lriandra and general cover suggest that th is association is 

in good cond ition. It is considered to be a climax grass land characterised by salt tolerant and 

pyropbytic spec ies in a mesic environment. 
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3.3.2.2.2 TIzemeda triandra association 
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Figure 3.3.2.2.2 Distribution map of Themeda triandra grassland association of the Eastern Cape 

Coastal Grasslands 

Figure 3.3.2.2.2.i Coastal grassland at the Dierama Wild Flower Reserve, Potter's Pass, showing 

Themeda triandra grassland behind coastal thicket with Themeda triandra - Hyparrhenia hirta 

grassland in the foreground. Note the rocky/sandy interface (see Chapter 4) 
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Chapter 3 Vegetation description and analysis 

The Themeda Iriandra association occurs east of the Kiwane River but could only be described as 

extensive in East Cape Nature Conservation reserves at Igoda. Potter's Pass. and Double Mouth 

(Figures 3.1. 3.4). Around Ke i Mouth and Morgan's Bay a mosaic of the fo ur su bassociations was 

distinguished (see Figure 3. 1). These were the Elionurus muticus - Diheteropogon amplectens. 

Heteropogan COnlOrlllS - Penlaschis!is pallida. Gazania krebsiano and imperala eylindrica -

C)lmbapogon validus subassociations. 

The association is characterised by very high cover of Themeda triandra: apart fro m within tllis 

association. T !riandra only occurs at such levels of abundance in Association 4. Commonly 

occurring species include Centella coriacea, Eriosema squarrosum, Helichrysum cymosum and 

Acalypha peduncularis. Species richness is high with a total of 207 species found in this 

association. 

The dominant specIes 111 this association IS Thell1eda triandra which frequently accounts for 

between 80 and 100% of the cover. The characteristic species Eriosema squarrosulII. Tris!achya 

leucOlhrix and Paspaiwn nOlalU/n are common to relative ly undisturbed grassland environments. 

The group of common species incl ud ing Heliehrysum cymosum Chamaecrisla capensis and 

Eragrostis curvula indicate high moisture content. sandy soils and some degree of disturbance. 

Although these species seldom occupy more than 4% cover each, they are scattered throughout the 

first three subassociations and are characteristic of them (Table 3.3.3.2). The management regime 

and nature of the so ils in the last subassociation may be one of the factors which account for the 

absence of the characteristic species in that subassociation . 

3.3.2.2.2.i Elionllrlls mllLiellS - Dilteleropogoll amp/eetens subassociation 

This su bassociation occurs almost exclusively inland of the East Cape Nature Conservati on 

boundary above the Morgan's Bay cl iffs (Figure 3.1). The ground has not been ploughed 

within memory of the occupants nor is it shown to have been disturbed on aeri al 

photographs or maps. It was used for the grazing of dairy cattle at the time of survey. The 

subassociation occurs as part of the mosaic of the Themeda Iriancira grassland association 

in the vicin ity of Morgan's Bay. It was not fou nd at any sites west of Double Mouth Nature 

Reserve. 

The subassoc iation is dominated by Themeda triandra. Elionurus I/Iliticus and 

Diheleropogon ampleclens (E. lI1U1icus is also characteristic of the [mperala cy/indriea -

Cvmbopogon validus subassociation). It IS distinguished from the remaJn1l1g 
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Chapter 3 Vegetation description and analysis 

subassociations by the presence of Acacia karoo. Cyperus obrusiflorus var. jlavissilllus. 

Gnidia anthylloides. HelichrysulII l7udifolium and Senecio bupleuroides. The grass 

Tristachya leucothrix is present at an average abundance of less than 10%. The total 

number of species present is 73. 

Taking the species composition of this subassociation into account it can be seen that 

pyrophytic grasses (T triandra, E. muticus) constitute the bulk of the vegetation cover in 

this subassociation. E. mutieu.\', D. amplectens and T leucothrix indicate hi gh rainfall and 

stony soils. Disturbance due to poor veld management, particularly through burning, is 

indicated by the ubiquitous presence of E. lIIulicu.\' at cover abundance values ranging from 

20 - 80 %, supported by the occurrence of P. notatum, A. karroo. E. plana and E. cun'ula. 

The low occurrence of T leucothrix also indicates that there is disturbance in this 

subassociation as it is unable to withstand trampling and burning. The presence of A. 

karroa suggests that some degree of overgrazing is taking place in this subassociation 

because of the ability of thi s species to spread rapidly into grassland wh ich is being 

overgrazed. It is unlikely that any of the vegetation has been ploughed s ince the species 

composition is not characteristic of such disturbance. 

3.3,2.2.2.JJ Heteropogon cOIl/ortus - Pell/ascllis!is pallida subassociation 

Thi s subassociation occurs along the coast east of the Bushman's River in East Cape Nature 

Conservation areas and in farmlands where extensive commercial catt le grazing occurs 

with no record of ploughing. It is present in the Themeda triandra assoc iation mosaic 

around Kei Mouth and Morgan's Bay. and in other areas west of East London (see Figures 

3.1. 3.4. 3.6. 3.7. 3.8). The tota l number of species in this association is 105. 

In this subassociation the cover abundance of T Iriandra ranges from I % to 100% thus it is 

not uniformly dominant. The next 1110St common ly - occurring species is H cantor/us 

which occurs at an average cover abundance of less than 10%. P. pal/ida occurs mainly in 

the former Ciskei. Its average cover abundance in this area only is 20% with a range of 7 -

85% i.e. it is not consistent in its abundance.The species composition indicates that there 

are fairly high moisture levels. representing a mesic environment. As it is located almost 

adjacent to the coast, sea mist will contribute to the moisture affecting the area. The so ils 

are sandy and well drained. It appears that there is some disturbance taking place. 

particularly in the former C iskei . The fact that no A. karroo was recorded for this 

subassociation at all indicates that the overgrazing occurring in the Elianurus mulicus -
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Diheteropogon all1plectens subassociation may not be taking place here. T leucothrix is 

present at its greatest abundance in this subassociation, suggesting that this subassociation 

is the least affected by trampling and grazing. 

3.3 .2.2.2.iii Gazania krehsianu subassociation 

As well as occurring in the mosaic of subassociations around Kei Mouth and Morgan's 

Bay. this subassociation was found in close proximity to the Elionurus mUlicus -

Diheteropogon ampieclens subassociation (Figures 3.1. 3.2, 3.4. 3.5). It is, however, almost 

completely lacking the species that are diagnostic for that subassociation. Thell1eda triandra 

is present here at the highest level of abundance of all the subassociations, frequently 

occurring with percentage cover scores of between 80 and 100%. The association is 

characterised by species occurring at a high frequency but very low abundance. The 

characteristic species are Gazania krebsiana, AnlhospermulI1 herbaceUln, Digitaria 

eriamha, Tephrosia capensis and Chaetacamhus seliger. The subassociation has the 

highest species diversity (138 species) of all the subassociations within the Themeda 

triandra association. The areas where the subassociation occllrs are within East Cape 

Nature Conservation reserves which are subject to more frequent fires than the surrounding 

farmland but less trampling and grazing by livestock (pers. obs.). 

The presence of T Iriandra, G. krebsiana and A. herbacewl1 indicate that this 

subassociation is probably subjected to regular burning, The very high cover of T Iriandra 

suggests that it is occurring in optimal conditions in this environment. Although G. 

krebsiana and P. nOlafUlI1 occur in disturbed areas. their low abundance values and the 

presence of D. erianlha, which is indicative of undisturbed sweetveld. suggests that there 

has been little physical disturbance of the environment. Although it was not possible to 

distingui sh what forms of A. herbaceulI1 were sampled, the forb also indicates proximity to 

the coast where it occurs within the salt spray zone at Igoda and Potter's Pass Nature 

Reserves. The high species richness is in contrast with a number of studies where 

dOJUinance of T triandra seems to result in a lower diversity but thi s high level may well 

indicate that the vegetation is in good condition. 
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3.3.2.2.2.iv Cymhopogon validus - Imperata cylindrica subassociation 

Within the study area, this association was found only at Black Rock and above the 

Morgan's Bay cliffs (Figure 3.1; Plate 3.3.2.2.ii). It occurs on commercially owned land 

which is grazed with cattle and burnt on a fairly regular basis (Mr. Vernon Cockin, pers. 

comm.). 

Figure 3.3.2.2.2.ii Cymbopogon validus - Imperata cylindrica subassociation, Black Rock 

No single species dominates the vegetation in this subassociation. Imperata cylindrica is 

the most abundant indicator species together with Elionurus muticus, Cymbopogon validus, 

Agrostis species and Ficinia stoloni/era. Themeda triandra , Helichrysum cymosum and 

Acalypha p eduncularis are also important species in this subassociation. The subassociation 

has the lowest species richness recorded in the Themeda triandra association with 44 

species in total. 

The characteristic species of this subassociation (Cymbopogon validus, Imperala 

cylindrical are pyrophytic, thrive on high moisture levels and are common to disturbed 

environments. Shackleton (1989) records a Cymbopogon validus - Digilaria nalalensis 

grassland community in the Mkambati game reserve in the fonner Transkei, and notes that 

it occurred on the heavier clays which were well drained. The landowners on whose 

property this subassociation was common bum it on an annual or biennial basis. This is 
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Chapter 3 Vegetation description and analysis 

done because only the young growing shoots of C validus are palatable and burning is the 

only way to produce some grazing from the grassland. It is also done in the belief that it 

helps to control the spreading of C validus (Buck Wright, Vernon Cockin, pers. comms.). 

However, this practice encourages unpalatable grasses such as E. mulicus without actually 

killing the unpalatable 1. cylindrica or C validus. If the distribution of C validus is limited 

by soi l factors then burning will not affect its distribution, only its palatability. The total 

number of species in this subassociation is almost half that of previously described 

subassociations. The fact that C validus is a tall grass reaching heights of2400mm (Gibbs­

Russel el aI. , 1991) may cause shading out of lower - growing forbs . In addition it is also 

possible that the high Occurrence of burning has decreased the natural species richness, 

particularly the number of spring-flowering (vernal) forbs and grasses in the subassociation . 

The species composition of the Themeda Iriandra association indicates that it is mainly a high 

rainfall (sourveld), fire-maintained grassland which can be divided into subassociations on the basis 

of soil types, proximity to the coast and the degree of disturbance caused by grazing animals. It does 

not appear to have been ploughed at any time although trampling has had an impact on the 

vegetation. There is a relatively high fynbos element in the Heteropogon CO/1/ort1lS - Pentaschistis 

pallida subassoc iation. 
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3.3.2.2.3 Hyparrilenia ilirta - Diheteropogon amplectens association 
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This assoc iation occurs between Cape Henderson and the Kiwane River (Figures 3.2, 3.3. 3.5). It 

was found in areas that have not been ploughed within living memory and are grazed mainly by 

cattle on an ad hoc basis. While some workers may have combined th is association with the 

Hyparrhenia hina - Themeda triandra association. it was felt that the differences in dominant and 

characteristic species warranted their separation at this point. The total number of species recorded 

for th is association was 106. Two subassociations were recogn ised within this group, these being 

the Ehrharra calycina subassociation and Themeda triandra subassociations. 

The dominant grasses are Hyparrhenia hirta, Diheteropogon amplectens and Elionurlls mlltieus, 

The forb Chamaecrisca capensis is a characteristic species of this association. H. hirta occurs at an 

average abu ndance of over 50% in the Ehrharta ealycina subassociation and is present in all SUs. 

In the Thell1eda triandra subassociation, it is not present in all SUs and its average abundance is 

20% (see Tab le 3.3.3.3). 

3.3.2.2.3.i Ehr/wrttl ctllyeintl subassociatioll 

This subassociation was only found between the Tyo lomnqa and Kiwane Rivers in the 

former Ciskei (Figure 3,5). It is unploughed but is grazed continuously by cattle. The 

dominant grass in this subassociation is Hyparrhenia hina. The most important indicator 

species for this subassociation is Ehrharta ealycina while other diagnostic species include 

Chaetacanlhus seliger, Senecio inaeqllidens, Thunbergia dregeana and Acacia karroa. 

Themeda /riandra is absent fro m all but two of the releves in thi s subassociation. Total 

number of species is 44. 

As shown in Table 3.3.3 .3. the almost negligible presence of Themeda /riandra and the 

occurrence of Acacia karroo. D. ampleclens and E IIIlI/ielis with a high cover abu ndance of 

H hir/a suggests that this grassland has been mismanaged, either through overgrazing, 

incorrect burning or a combination of the two. The subassociation wou ld have been subject 

to communal grazing but the extent of burning and grazing in this area is not known . 

3.3.2.2.3.ii Thellleda trialUlra subassociation 

This subassociation occurs east of East London at Cape Henderson and in association with 

the Richardia hrasiliel1sis - Cymbopogol1 exeavalus subassociation of the Hyparrhel1ia 

hir/a - Themeda /riandra association at Glengariff and Beacon Valley (Figures 3.3. 3.3) . 

The indicator species include Thellleda trial7dra, Digiwria erial1lha. Centella coriacea, 
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Helictotrichon hirrulum. Tristachya ieucothrix. Blilbostylis contexta and Thzmbergia 

species. The total number of species in this subassociation is 91. 

[n th is subassoc iation there is no clear dominance of any species. H. hirta has over 50% 

cover abundance in less than 50% of the SUs whi le D. amplectens. E. muticus and T 

triandra seldom exceed 40% cover abundance. D. eriantho occurs in over 60% of SUs at 

an average of 10-20 % cover abundance. H. hirtulwn is present at just below 20% cover 

abundance in hal f of the SUs in this subassociation. Indicator species all occur throughout 

the association at low level s of cover abundance. The species richness in this subassociation 

is more than double that of the Ehrharta calycina subassociation. The climax grasses T 

triandra. D. eriantha and T le llco fhrix are present only in this subassociation. 

The results indicate that the Hyparrhenia hirta - Diheteropogon ampiecfens association appears to 

be mixed sweet and sour veld. since it is characterised by grasses of both high and relatively low 

moisture regimes. It occurs on sandy so il s and appears to be divided into two subassociations on the 

basis of man's utilisation of the veld . The Ehrharta calycina subassociation may represent a 

degraded form of the Themeda triandra subassociation. The presence of E. muticus points to 

overgrazin g in both subassociations. E. calycina and A. karmo indicate dlat the Ehrharta calycina 

subassociation may have been more heavily utilised than the Themeda triandra subassociation .. It is 

also uggested because of the presence of T trianelra. D. eriantha and T leucothrix that the second 

subassoc iation has been less disturbed. 
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Chapter 3 

3.3.2.2.4 Hyparrltenia Itirta - Tltemeda triandra association 
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Figure 3.3.2.2.4 Distribution map of the Hyparrhenia hirta - Themeda triandra association of the 

Eastern Cape Coastal Grasslands 

Figure 3.3.2.2.2.iii Hyparrhenia hirta - Themeda triandra association at Black Rock. 
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Table 3.3.3.4 Phytosociological table of the Hyparrhenia hirta - Themeda triandra mesic association of the Eastern Cape 
coastal Grasslands 

Unique rele", nr" 

Species of the RYParrhenia 
W~;parrhenia hirta 
Centella coriacea 
Themeda triandra 
Di g itaria eriantha 
Paspalum nota tum 
Eragrostis curvula 
Sporobolus africanus 
Helictotrich hlrtulum 
Elionu rus mut icus 
Bulbostylis contexta 

Species characteristic of 
Richardia brasiliensis 
C ~'ITl.bopogon exca\."atus 
Cymbopog on validus 
Arist i da juncifo rmis 
Heli chrysum pedunculat 

Species characteristic of 
Stenotaphrum secundatu 
Eragro s tis plana 
Setaria spe c ie s 
Argyrolobiurn rupestre 
Cyn od on dact yl on 
Ehrharta c al ::"cina 

1112222 22 2222222222222c 22 22222222222222222222222222c22222 2 22223 1 1111 1111111222222222333333 
3555000000001 11 1 11223333 34444444445 56666677777888888888999999991134188889999990012255781 l 12c2 
868903 4567890 123563901 4 89023 45678935012595678 90123 457890 12367891 141067890235671272 4494 62792 45 

hirta - Themeda triandra association 
. 29 4 98887 . 577 .77567979.8898567 . 7 . 1 . . 578572785 .. 78582 .. 5.1 . 6 . 976 . 158855567 . 85 .. 58 . 877775 .... 86 
. 25425.6754.5665551 .... 15544. 27.7225715 475 2665 4212 162 1215555 1 .. . 1641 66 4 6667C76666 46677 5 .. . .. . 
... 8555 455111. 5 . 5216 . 16 . 55 .... 851.17555.6.25665557285885 ... 64.651 .. . 785645.6 .. . ... 5 . 515 .. 5 . 65 
... . .. 5565644975697 . 219 .. 1 . 28 1 67 . 8 1 865 .55 . 5.777716655779.88155551 .. . . . 1.551555 . . 61 .. 52.998618 
· . 52125 1 .. 5 . 1 ... 1151.1 ..... 1 .. 2 . 14 . .. 41125.15 .. 5.511 .4 1511 . 1112. I .. 2 . 5 .. 5 1 . 47 . 55915 4 . 111 .. .. . 
9 .. . . 2 . 66654545 14 1.5 . .. 55 15856.5 .. 6.5.1.597657.12414625111 5717 5 . I . . 4 .. . ...... . 6 .4 . 65558 ... . . . 
.. . . . 5552 . 11511 . 1 ..... .. 55 . 11.21 ... 1111111511 . .. 1 .. 4 . . 1 .... 5 . 1 . . 12 .. 556615.57 ... . .. 1514.5 65 . 4 
..... 56 .5.771. 555 . .. .. 15 . . 2 .... 171 . 51 . . 1..1. . 51. 2 .... .... ...... 918 . . 1. .5 5 .......... 551 ...... . 
· ....... .. . . 6 .. 15 . ... ... 45 . ... 56 . .. . 6 .. . 4. 2 .. 1. ... .. .. . .... 6 .. 5 . I ..... . .... 8 . 8 . . . 4 . . 5 . . . . 1. .. 
· ... .. 2 ... 1 . 1 . 115 . 621 . 1 . 54 ................... . .. 1 . 1 . 1 ...... . .... I . ... .. . 1 ...... . . 1 ..... . 2 4 12 . 

the Richardia brasi~iensis - ~opogon excavatus subassociation 
.. 1112 411 . 1 . 1 .1 1 . . 115 .. 211 1 111 . . 11 .. . 11 .. 155.1111111112.5.11514. I .. 2 . .. 22 .. . 1.1 .. . . ... 1 ... .. . 
.. . .. 2 . 15 . . . 1.524 ... 4 . . ..... ... 1875 ...... 1.1.1.122 . 2 441.1. ...... 1 .............. .. ...... . ... . . 
. 941. . .. 685 ..... .. .... .... .. . . ........ . ... . ... 8 ... 648 . .. 1. .. . .. . 1 ..... .. ......... .. ... .... . . . 
.... .. . . .... . . ....... . . .. ... .. . .. . . ... . . .. .. ... 75G ... 5 2 . 9762 ... . 1 .. • . .. . . .. .... . .... . ... .. ... 

. .... 1. . 1. 2 . . 11 ..... . . 1. ...... 1. ... 1. . .... . ... 11.1. 1. . ... 1. ... I . .. .... ... . . . •. . . . .• . . . . • •. . 

the stenotapbrum secundatum - Eragrostis plana subassociation 
· ... 1. ....... . ...... .... .. 5 ........ 1. . 1 .. 1. 11 .. .. . 14 .. 11 ... 5 .... I .. . 755 5 . 6 . .. . 85.167 . 44 ... 1 . 5 
· . 11. .. .... .. ....... .. ........ . ... .. . ..... . ...... ... .... . ....... 1. 5 . . 676677465 . ..... .. ..... . . 
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.... 1 .. . .. 1 . .. .. . 1.171 ... .. .. 5 .. .. 8 . .... 1 .... ..... . 1 . . .. ..... . .. 1. 5 .. ..... .. 4.11 5 ..... . . 1.865 
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Chapter 3 Vegetation description and analvsis 

This assoc iation occurs throughout the study area in grass land owned by commercial farmers who 

subject the vegetation to varying degrees of cattle grazing. In add ition, it occurs in close proximity 

to fan11 roads where there may be an added impact because of the drivi ng of livestock. This is in 

contrast to all the previous associations which occur in open areas that are unl ikely to have been 

subjected to this type of trampling (Figures 3. 1, 3.2. 3.3, 3.5, 3.7) . There is no record of ploughi ng 

having taken place . 

The characteristic grass species include Hyparrhenia hirra. Digitaria erianrha and Themeda 

triandra. Cenlella coriacea is the most important forb. occurring more frequently than any of these 

grasses and in some areas havi ng a greater abundance. Other important species include Paspalum 

norarum. EragrosliS cW·V!tla. Sporobolus africanu.\". Helictotrichon hirtulwn. Elionurus mwicus and 

Bulbostylis eonreXla (Table 3.3.3.4). Two subassociations were discerned, the Richardia 

brasiliensis - CYll1bopogon excavarus and the Srenoraphrull1 secundalum - Eragroslis plana 

subassociation. The total number of species in this associat ion is 183 . 

3.3.2.2.4.i Riclrardia brasiliensis - CYlllbopogon eXCl/VlItus subassociation 

This subassociation occurs west of Double Mouth on the fanns Hilandale and South View. 

A small area was located on the west bank of the Kefani Ri ver mouth and also in a mosaic 

with the Themeda triandra subassociation of the Hyparrhenia hirlCl - Diheteropogon 

amplectellS association at Glen Garriff and Beacon VaHey (Figures 3.1, 3.2. 3.3). The 

vegetation is under commercial grazi ng and along farm roads where it was probably 

subjected to cattle trampling and vehicul ar damage. 

This subassociation is dominated by H hirla and T Iriandra. The key diagnostic species, 

Riehm'dia brasiliensis. occurs at low levels of cover abundance but is almost ubiquitous. 

Other characteristic species include CYlllbopogon excavalJ.ls. C validus. Arislida 

junciformis and Helichryswl1 peduncularis. Their occurrence withi n the SUs is erratic as 

are their leve ls of abundance. but they are limited almost exclusive ly to this subassociation. 

Abundance va lues never exceed an average of 5% cover for the characteristic species. 

These grass species are common to the higher rainfall regions of the sourveld or mixed 

veld . They are also characteristic of well-drained stony slopes, and the forb component is 

typical of open grassland. The general appearance is that of a slightly disturbed sour to 

mixed grass land. The tota l number of species is 150. 
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3.3.2.2.4.ii Stellotaphrul1f secundatlll1f - Eragroslis plana subassociation 

T his subassociation is fo und on commerc ially owned land grazed by cattle. sheep and 

goats. As with the previous subassoc iation it is probably subjected to some degree of 

trampling livestock as well as disturbance caused by vehicles. It is well-represented on the 

faml Black Rock and adjacent to the Riehm'dia brasiliensis subcommunity on Hilanda le. It 

is also located on the faml Kasouga at the settlement of the same name (F igures 3.1. 3.5, 

3.7). 

StenOlaphrllln secunda{um occurs in ha lf of the SUs with an average cover abundance of 

less than 10% whi le E. plana is present at abundance values of20 - 70% in the Black Rock 

- Hilandale region. S sphace/ata occurs at between 2 and 60% cover in this subassociat ion. 

H hirla has a slightly greater cover abundance than T triandra in this subassociat ion. The 

remaining indicator species. A. rupesn'e, C dacry/ol'l and E. ca/ycil'la . occur throughout the 

area with average cover abundance values of less than 5 %. The total number of species is 

110. 

T he species composition of this subassociation indicates that it is a disturbed mixed 

grass land. It is known that no ploughing has occurred within the last 90 years on these 

grass lands. but they have been run under commercial grazing with regular burning (Vernon 

Cockin. Buck Wright, pers. comm.). The climax species T triandra is one of the most 

important grasses present in terms of overall abundance, but the subclimax H hirla is j ust 

as abundant. The characteristic spec ies of this subassociat ion are all pioneer grasses which 

appear after disturbance. with the exception of S. sphace/ata . These factors indicate that 

fa irly severe di sturbance has occurred in the past to produce this grassland association. The 

only exception may be made for presence of the dune pioneer S seCUndall/lII, which may 

be attri butable to proximity to the shore and the resultant salt spray effect. 

The species compos ition of this association suggest that it is a mixed grassland but that changes 

such as those recorded by Meredith and Rose (1955) may be taking place. i.e. that this association 

represents the conversion of a Themeda triandra dominated primary grass land to a secondary 

grassland dominated by Hyparrhel'lia hirla. The characteri stic species are all common to disturbed 

environments. The vegetation is not known to have been ploughed but the species composition 

ind icates that severe disturbance has occurred . The two subassociations may be separated on the 

basis of proximity to the coast and intensity of land use, The spec ies composition of the 
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Stenotaphrull1 secundCilwn - Eragrostis plana subassociation suggest that it is or was subject to 

higher level of disturbance than the Richardia brasiliensis - CYll1bopogon excavalUs subassociation . 

3.3.2.2.5 SlellolapltrulIl secultdallllll - Celllella coriacea association 
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'Figure 3.3.2.2.5 Distribution map of the S/enoraphrum secundalUm - Centella coriacea 

association ofthe Eastern Cape Coasta l Grasslands 

Table 3.3.2.2.5 Phytosocio logica l tab le of the Stenotaphl'ulI1 secunda/um - Centella coriacea 

association of the Eastern Cape Coasta l Grasslands (12 SUs) 

Un~ que rele" e or. 

Stenotaphrum _ecundatum 
Centella cor iacea 
Themeia t r iandra 
H;poe s es aristata 
Sene cio 1naequidens 
Paspalum nota tum 
C 'nod on dact : l on 
P,;.:reu :; )akfort.e n£l 
D~gitaria er~~ntha 

Panicum aequl.ner 'e 
K ~'llinga spec l.es 
Aristida dif fusa 

1l1l1l: 2222~ 
7. 8999222559 
32318%18674 

985997.55516 
2564615 .. 565 
. 59 . . 79 .... 9-
.555 . . 576 .. , 
. 521. .5 . 2 .14 
... 451.27.11 
. 2 .. 45 445 . 
. 5 4. 1..22 ... 
... 5.15 .. 7 . 5 
... 2 .1. 26 . .. 
.. , ..• 76 ... 
..... . . 77. 
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Thi s assoc iation occurs in areas of extremely hi gh so il disturbance and at informal parking areas 

along the shore between Haga - Haga and Double Mouth (Figures 3. 1. 3.3). It is dominated by 

Stenotaphrum secundatum, which occurs throughout the association at an average of 50 - 60% 

cover. The indicator species include Centella coriacea, C)J/1odon dactylon, Hypoesles arislala and 

Paspalum nolalum. a ll of which are indicators of one or more other com munities in the study and 

most of which are ind icative of disturbance. Total number of species is 60 . 

It can be seen from both the locations and the species composition that this association reflects the 

disturbance they experience through their proximity to suburban roads and other sites of 

disturbance. It has the second lowest percentage of species in the entire study. havin g more species 

only than the Themeda Iriandra - Anthospermul11 herbaceum association (see Table 3.3.3.5). The 

high cover abundance of the pioneer species S secundatum and C. daclylon are indicative of a 

secondary grass land . The presence of the climax species T. Iriandra indicates that this might be the 

grass expected to dominate the area in the absence of di sturbance. The invasive P. nOlalum is 

indicative of disturbance as well as higher moisture levels due to runoff from the road and wateri ng 

from the surrounding homes. The presence of the forest margin species H. arislala and P. 

aequinerve indicate the link between the grass land and the coastal and riverine forests which border 

most of the loca lities to varying extents. Th is is the most disturbed associat ion in the mesic 

grassland associations. 
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3.3.2.2 .6 Dilteleropogof/ filifolius - Eltrltarla calycif/a association 
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Figure 3.3.2.2.6 Distribution map of the Diheteropogon filifolius - Ehrharta calycina association 

of the Eastern Cape Coastal Grasslands 

Table 3.3.2.2.6 Phytosocio logica l table of the Diheteropogon filifolius- Ehrharta calycina 

association of the Eastern Cape Coastal Grasslands (12 SUs) 

Un1que cele e nr. 

Dihe~eropog0n filifol~us 

Ehrharta ca:_ =1na 
Heteropo~on cont~rtUS 

Themeda triandca 
Chaetac anthu s setiger 
Helichr.5um asperum 
A1-zo~n rigidum 
Chamaecri sta capensi s 
Tefhrosia ca pensis 
Eriosema squarrosum 
rnd1g oEer~ heteroph} lla 
Acal:pha peduncular i s 

23?8 BB ~9999 91 
)0 4 67 0 901234 ! 

. . 5575855555 
5 . 7.C55 166SGI 
~9565B.75 ... 1 
5 . 5 ... 556678 1 
2 .. 111.1.1411 
.1 .. 1.5.21221 
.5 .. 7 . 52.25 ' 1 
.. 1. .. 2125411 
.5.2 .54 1 . . 1. r 

. . 41. 2. . . 1. .1 1 
• . .. ... 454551 
. . . ,,4 226 ,. 21 

This association is located on the east bank of the Kiwane River and to a lesser extent on the fann 

Lessendrum in the fonner Ciskei (Figure 3.5). The Kiwane area is subject to communa l grazing 

from a nearby settlement. Only cattle were observed and it is not known how often the area is burnt 

or what numbers of livestock are kept all it. The tota l number of species recorded is 72. 
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There is no single dominant specIes in this association. but the two species which occur 1)10st 

common ly and WiOI almost uniform abundance are Diheteropogon jilifolius at 15 - 20 % cover 

abundance and EhrharlO calycina at about 40% cover abundance. This association conta ins the 

lowest number of species in any of the xeric grass land communities wi th only 21 % of the total 

species in the study being recorded here. The grass species in this association do not define it in any 

appreciable manner except to indicate that it has been disturbed. While the grass Dihe/eropogon 

ji1ifolius occurs in open grassland on hillsides in coastal areas. Ehrharta calycina and Heferopogon 

col1lortus are indicative of disturbance . The species Themeda triandra and H. con(ortus appear to be 

almost mutually exclusive This is in agreement with Zacharias ( 1990) who indicates that although 

H conlortus and T lriandra often occur together. H con tol'l us is able to withstand heavy uti lisation 

bener than T triane/ra and can assume dominance fo llowing such utilisation. The forb component 

consists of coastal species including Aizoon rigidulll. Tephrosia capensis. Indigo/era heterophylla 

and Acalypha peduncularis whi ch are scanered throughout the grass land and tend to be more 

comm on and abundant where T friandra is present. They are far less frequent in those SUs where 

H contorlus is COmmon (see Table 3.3.3.6). The species compos ition in this association indicates 

that it may represent the transition from a primary Themeda Iriandra - type climax grass land to a 

Heteropogon contortus dominated secondary grassland following disturbance. 
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3.3.2.2.7 Cynot/on dactylon - Eltrharta calycina association 
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Figure 3.3.2.2.7 Distribution map of the Cynodon dactyloll - Ehrharta calycina association of the 

Eastern Cape Coastal Grass lands 

Table 3.3.2.2.7 Phytosocio logica l table of the Cynodon daclylon - Ehrharta calycina association 

of the Eastern Cape Coastal Grasslands (16 SUs) 

Unique re le"e nr. I I 

Species characteristic o f 
C ... nodon daccylon 
Ehrharta cal ~'-:ina 
£etar~a sphacelaca 
Chamaecr~sta capen sis 
Eri osema squarrosum 
Helichr.:sllUl asperurn 
Gaza nia krebs~ana 

1 5677778813 44 4569~1 
12912670 1 17 47900571 

the n o on act on 
17555 . . 2 . 178777688 
1 .55.6555177 76666 . I 
15.56 .. 26 1f.· .. 5511 
11111 42 41 1 .. 22 1L..1 
121. 1461. I .. 122 ... 1 
IJ . 5 . 5 ... 14.1.2.511 
121.1 ... 1125 . 1 . 21 . I 

hrharta ca cina Associ ation 

Species characteristic 
Heteropogon con cortus 
Era~rosti~ c apensLs 
EraJrostis plana 
El ~onurus mut~cu~ 

Bulbos t . 'lis context a 

of the e t eropo on contortus subassociation 
1745555.7 1 .... 6 ... I 

Species c haracteristic of 
Chaetacanthus set~ger 
A~ zoon rigidum 
Dol1chos spe~ies 
Crotalari a ~bscur a 

I . . 6514571.. . . 1 
1.55525 .. I .1 . . • 6 . . I 
1 . 756 .... I . .1 1 
15517 . . .. 1 ... 2 .. .. 1 

the haetacanthus seti er suhassociation 
111 "", ,1 1,1 111 4. I 
1· ··· .. · ·15 ... 424 · 1 
I ....... 1 .. 2 11.111 
Ill ... . . . I .. . 221 .. I 

~hi s association occurs in small areas from the Kiwane River west towards the Fish River in the 

fonne r Ciskei (Figure 3.6). Dominant species in thi s association are Cynodon dactylon and 
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EhrharIa ca!ycina, both of which are characteri stic of disturbed, sandy soil s. ~he climax species 

Thell1eda lriandra is poorly represented. ;Yab!e 3.3.3.7). :"here is no clear indication as to what the 

original grass land composition of this vegetation might have been and the surrounding associations 

may be Illore representative of the original grassland. ;Yhe forb species are mainly coastal in 

distribution. :~he total number of species is 91. :"wo subassociations were discerned within this 

association. these being the Heteropogon contorlUS subassociation and the ehaetacanthus seliger 

subassociation. 

3.3.2.2.7.i Heleropogoll cOlllorllls subassociation 

:"his subassociation occurred on communally grazed land as well as on land that was 

owned by a parastatal cattle-breeding organisation (Figure 3.6). ::ehe land-use history was 

not available. but from ordinance survey maps and the condition of the areas it did not 

appear that any ploughing had taken place in the last 20 years. :Vhe total number of species 

is 54. 

::"he most abundant species in this subassoc iation is Heleropogon contorlus with Eragroslis 

capensis as the next most common species. ~he remaining grass spec ies characteristic of 

the subassoc iation, Eragroslis plana and Eliol1urus //IUlicu.\', are indicative of areas which 

have been subject to poor veld management. T. Iriandra was present at less than 3% cover 

abundance in one third of the SUs representative of this subassociation while Ii hina did 

not occur at all. ~hese species indicate that the vegetation has been subject to 

overuti lisation, possi bJy due to a combination of overgrazing, trampling and some excess of 

burning. It is not possi ble to state what the compos ition of the grass land was in former 

times. but the low abundance of climax species and the high cover of pioneer species and 

spec ies common to secondary grasslands suggests that it has become degraded . It is 

poss ible that thi s was formerly a mixed grassland subassociation. 

3.3.2.2.7.ii ChaelacalllllUs seliger subassociation 

Like the previous subassoc iati on, this subassociation is also located on parastatal farmland 

and communally owned land in the fonner Ciskei (Figure 3.6). ~he dominant species are 

Cynodon dacly/on and Ehrharta ca/ycil1a and it is differentiated from the first 

subassociation by the presence of the forbs Chaelacamhus seliger. Aizool7 rigidum, 

Do/ichos sp. and Crow/aria obscura. ~he total number of species in this subassociation is 

67. 
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In this subassociation, the high cover abundance values of the pioneer grasses Cynodon 

dactylon and Ehrharta calycina suggest heavy disturbance in the area. :"hese grasses are 

present in greater abundance than in the He/eropogon contortus subassociation. indicating 

that the Chaetacanthus seliger subassociation is the more heavily disturbed of the two. In 

add ition. the occurrence of the climax species T /riandra is even lower here than in the first 

subassociation. ~he absence of Eragrostis capensi" and Elio/1urus muticus indicate that this 

subassociation may have been subject to a lower incidence of burni ng than the 

Heteropogofl con/orlus subassoc iation. and it is possibly more xeric than the latter. Comins 

(1962) indicates that degradation of Themeda triandra grasslands resu lts in the presence of 

species such as E plana and C dacty!on assuming dominance. and that ultimately severe 

degradation results in a grassland dom inated by C. dactylon. ~h i s is what appears to be 

taking place in this subassociation. ~he forb component consists of species whose 

distribution is limited to the Southern Cape and Nata l coastal regi ons. 

:"he Cynodol/ dacly/on - Ehrhar/a calycina association is a disturbed grassland which is divided 

into two subassociations on the basis of the degree of disturbance. :"he lack of abundance of species 

associated with climax grass lands renders it impossible to state firml y what the ori ginal grassland 

composition was: it is the presence of pioneer species and those which are cOl11mon to disturbed 

areas that indicate the present nature of thi s association. 
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Chapter 3 Vegetarion description and analvsis 

3.3.2.2.8 Themeda triandra - Elzrharw ca""cilla association 
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Figure 3.3.2.2.8 Distribution map of the Themeda triandra - Ehrharta calycina association of the 

Eastem Cape Coastal Grasslands 

Table 3.3.2.2.8 Phytosociological table of the Themeda lriandra - Ehrharta calycina association 

of the Eastem Cape Coastal Grasslands (32 SUs) 
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This association occurs at Hamburg, on the wm Glendower outside Port Alfred. and within the 

Alexandria Forest (Figures 3.6. 3.8, 3.9). III the latter two localities it is known that with in the last 

150 years ploughing has not occurred (Mr. A. Ford: Mr. Ian Rooyen, pers . comm.) and it is 

probable that the vegetation was never disturbed in this ",a\·. According to tbe Survey maps used 

for this study. 110 ploughing has been recorded in any of these areas. 11,e two subassociatiolls which 

were identified by TWfNSPAN conld not be separated at Hamburg and occurred together in a 

matrix. 

11le dominant species is Themeda triandra while characteristic species include Ehrharta calycina. 

Heteropogon oon/or/lls. Setaria 'phace/ata, Cynodon daety/on Spol'Ohollis q!i'icanus. Thunhergia 

capensis. Senecio inaeqllidens and Monsonia emarginala. 11le total species richness is 120. This 

association contained the highest number of representatives of the Poaceae and Asteraceae. as well 

as the greatest number of species for the xeric grassland associat.ions . 

Two subassociations were detennined. the Tristaehya leucolhrix subassociation and the 

Helichryslll11 mperum subassociation . 

3.3.2.2.8.i Trislachya leucothrix sub association 

This subassociation was clearly defined as occurring on the south facing hillsides at 

Hamburg and Glendower (Figure 3.8), Trislachya leucolhrix is tbe dominant species and 

occurs at a higher level of abundance than Themeda Il'iandra . Other characteristic species 

include Chamaecris ta capensis. El'agroslis capensis. Pentaschisfis pallida and Commelina 

qji-icana. The total number of species in this sllbassociation is 84. 

The co-dominance of Trislachya feucothrix and Themeda Irianura indicate that the 

vegetation is not being intensively utilised. The species indicating disturbance. Ehl'harla 

calycina. Eragroslis capensis and PenlCl.)'chislis palliua. do not occur frequentl\' enough or 

at bigh enough levels of abundance to indicate major disturbance. As the areas on wbicb the 

subassociation occurs are seaward facing slopes. they are likely to receive moisture in the 

form of coasta l fog. This enables mesoph~1es such as Commelina aji-icana to occur here as 

well as encouraging Tl'istachya leucOlhrix and Eragl'oslis capensis. which prefer moist 

envirolUneuts. This subassociati on is thought to be the least degraded grassland found in the 

xeric grassland associations. 
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3.3.2.2.8.ii Helic/l/:vsum asperum subassociation 

This subassociation was located on the seav.llid facing slopes at Hamburg, on the north 

facing side of dunes at Glendower, and in unploughed areas within the Alexandria forest 

(Figures 3.8. 3.9). It is dominated by Themeda Iriandra with Heteropogon contorlus being 

co - dominant at Glendower. A number of species occurring at low abundance levels are 

characteristic of this subassociation. including Helichrysum asperum. Koeleria capensis. 

RhynchoslO adenodes. Indigofera zeyheri. Dolichos sp. and Trachyandra revo/uta. The 

total number of species in this subassociation is 89. 

fn this subassociation the higher abundance levels of Themeda Iriandra. Heleropogon 

cantor/us and Ehrharta calycina at the expense of Tristachya leucothrix may indicate that it 

is subj ect to heavier environmental pressure than the Trislachya /eucothrix subassociation . 

Since T. Iriandra thrives under judicious burning and T. leucolhrix is easily removed by 

physical disturbance, the species composition indicates that the degree of either grazing. 

burning, trampling or a combination of any of these factors may be higher in the 

Helichl),sum a.sperum subassociation. 

Very few of the indicator species occur at abundance levels ill excess of 5% in this 

subassociation. and they are scattered among the SUs. They are generally common coastal 

grassland species occurring in sandy soils with slightly elevated moisture leyels . Their low 

abundance within the Alexandria Forest area is not accounted for . Possible reasons maybe 

the phvsical barrier of the forest itself or a decrease in available moisture in the form of sea 

mists and fog . Indigofera zeyheri and Trachyandra reva/uta were limited to Glendower. 

The species composition of these two subassociations indicates that the second is either a slightly 

disturbed form of the f,rst or it is subject to 1110re xeric conditions. It is possib le that the Tristachya 

/ellcolhrix subassociation represents the best climax vegetation that can occur in the xeric 

component of the Eastern Cape Coastal Grasslands. The disappearance of T /eucolhrlx fro m all 

SUs in the Helichrysum a.speruin subassociation may be due to edaphic conditions or aspect, but it 

is also possible that the environmental pressures to which the vegetation is subjected have remm'ed 

this species, which is sensitive to disturbance. This association contained the highest number of 

representatives of the Poaceae and Asteraceae, as well as the greatest number of species for the 

xeric grassland associations. [t is regarded as being the least disturbed and nearest in species 

richness and abundance to a climax primary grassland in the xeric Eastern Cape Coastal Grasslands. 
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Chapter 3 Vegetation description and ana/lISis 

3.3.2.2.9 SporohoLus african.us - Setaria sphacetata association 
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Figure 3.3.2.2.9 Distribution map of the Sporoho/IIS q(ricanllS - Setaria sphace/ata association of 

the Eastem Cape Coastal Grasslands 

Table 3.3.2.2.9 Phytosociological table of the Sporoho/us q/i1canus - Setaria sphacelata 

association of the Eastern Cape Coastal Grasslands ( 15 SUs) 
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This association occurs on the fam1 Kasouga, adjacent to the river of the same name. and within the 

Alexandria Forest (Figures 3.8, 3.9) . The original grassland had been ploughed for crops between 

10 and 40 "ears ago and was then allowed to revert to grass land. No species had a consistent 

abundance of over 20%. The characteristic species are Spomholus c!(ricanu.\·. Setaria .Iphace/ata. 

Cynodon dacty/on. Ehrharta ca/ycina. and Falclda repens . Stenotaphl1,m secundatum. Themeda 
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Inandra. Geraniuln incanuin. Seneciu i/icijolills.and Helichrysuin rUSlim are a lso present. The total 

number of species recorded is 85. 

From the previous land use records. it is known that this association represents a secondary 

grassland since the areas on which it occurs were ploughed o\'er 60 years ago (Mr. Fick. pers . 

comm.). The species composition indicates that the majority of the species found here are 

characteristic of disturbed. secondary grasslands and that little restoration of a cl imax grassland 

community has taken place (see Table 3.3 .3.9) . The Illost comlllon species. Sporobolus aji'icanus , is 

a pioneer of disturbed envi ronments and usually appears wllere Themeda Iriandra has been 

eradicated. Cynudon daery/on is also a pioneer species while Ehrhal'lCi ca/ycina is common in 

disturbed environments, Tbe appearance of Themeda. lriandra and Selaria sphacelala suggests that 

the\' may ha\'e been important grasses prior to disturbance. 7: Inandra was possibly the dominant 

species . T triandra may have begwI to re-establish itself or in those SUs where its abwldance is 

high. it may be that that area escaped ploughing. The forb Falekia repens is a mesophytic coastal 

species whose presence together with Stenoraphrum secundall/In indicates dmt the areas are subject 

to saline conditions. Judging from the localities and appearance. it is possible that this association 

was originaUy similar to the Themeda Iriandra - Ehrharla ealyeina association. 

The association recorded the smallest number of members of the Poaccae and Fabaceae for the 

xeric grassland associations. indicating that theses hvo famili es have been dIe most affected by the 

disturbance. However. it has the second highest number of Asteraceae. 
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3.3.2.2.10 CVl1odol1 dactylon - Heliclolricholl hirlulum association 
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Figure 3.3.2.2.10 Distribution map of the Cynodon dactylon - Heliclolrichon hirlllium association 

of the Eastem Cape Coastal Grasslands 

Table 3.3.2.2.10 Phytosociological table of the Cynodon dactylon - Heliclolrichon hirlulwn 

association of the Eastern Cape Coastal Grasslands (23 SUs) 
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This association occurs at Hamburg, on the farm Lessendrum in the former Ciskei , and in the 

Alexandria Forest (Figures 3.6.3 .7, 3.8.3 .9) . It is found ill areas that were ploughed more than 20 

"ears previously and in adjacent regions subject to vehicular and animal disturbance . There are no 

lIl1iformh' dominant species within this association. Characteristic species include Slenotaphrzlm 

secundaillm. Ehrharta calycina and Sporobolus a/i'icanlls. lentefla coriacea. SeneciO maequidens. 
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Selaria ,phacelata, Helichrysum aSpel1lm, ri1Omaecri.l'ta capensis and Rhyncho.l'ia adenode,I' also 

occu rred in this association , The total number of species present was 90, 

This association occurs on lands that were abandoned between ten and twenty , 'ears prior to 

sampling, It also occurs adjacent to roads on which both cars and li, 'estock are driven as well as at 

Hamburg where there is 110 regulation of cattle numbers and movement. It is composed of the 

pioneer grass species rynodon dacry/on, Helictotrichon hirl lllum, Slenotaphrun1 secundalum, 

lihrharta calycina and Sporoho/us ajiicanu,' and the common coastal forbs Centella coriacea, 

Helich,YSlim asperwn and Chamaecrisra capensi,' (see Table 3,3,3, 10). The lowest number of 

Asteraceae of any of the xeric grassland associations and the second lowest number of Poaceae are 

recorded in this association , The lack of any climax grass species makes it difficult to estimate what 

the original grassland was. but judging from surrounding vegetation and localities one may infer 

tiJat it was similar to tile Themeda triondra - Ehrharra co/ycina association. In over 10 years since 

tile areas were ploughed. no cl imax grass species have re-asserted themselves. This suggests that the 

environmental pressures on the association may be too great for it to develop illlO a more stable 

association "ith tile appearance of climax species , This association probably represellls a stage in 

the development of a secondary grassland between when it was first allowed to revel1 after 

disturbance and the Sporohoius atNeanu.\' - Setmia ,Iphacelaro association that shows the 

appearance (or re-appearrulce) of tile climax species Themeda tnandrel , 
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3.3.3 COMMUNITY SIMILARITY STUDIES 

The degree of similarity between the Eastem Cape Coastal Grasslands and other grasslands in 

Southem Africa was assessed through the examination of available literature. It is acknowledged 

that as my stud\" could not include every single species in the area and that often only the most 

common species are published in vegetation studies. the results are incomplete. Further studies 

need to be carried out in the Eastem Cape Coastal Grasslands and probably all the relevant 

grasslands with which it was compared to get a complete representation of the overlap of species 

distributions . 

3.3.3.1 Distribution of grasses within South African Biomes 

The distribution of the grass species which occurred in the study site within the biomes of South 

Africa was determined from the work of Chip pindall (1955). Gibbs-Russel el al. (1991) and van 

Oudtshoom (1992) . The results are presented below in Table 3.3.3.i 

Table 3.3.3.i Distribution of Grasses found in Eastem Cape Coastal Grasslands within the South 

African Biomes according to Chippindall (1955) Gibbs-Russel et al.. (1990) and ,an Oudtshoom 

(1992) 

Species 1 2 3 4 5 6 7 

Alloteropsis semia/ata X X 

Arislida dijJusn X X X 

Aristida juneijorll/is X X X 

Brachiaria serrato X X X 

Bromus pectinatus X X X X 

Chloris gayana * X X X 

C'ymbopogon excavatus X X 

C.vf/lbopogon va/idus X X 

Cynodol1 dacty/o}1 X X X X X 

Digita";a eriantha X X X X 

Digitaria f/1ol1odac~vla X X 

Digitaria velulino X X 

Diheleropogon amp/ectens X X 

Di heteropogoJ1.1i hfol i us X X 

Ehrharta ca~vcina X X X X 

Eho/1urus muricus X X 

Eragrostis capensis X X X 
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Eragroslis clI1lluia X X X X 

Eragrostis plana X X 

Eragrosfis racen/osa X X X 

Euslochys pa.'paloides X X X 

FeSluca costala X 

Festuca longipes X 

Harpachloa(alx X X X 

Helictorrichon lurgidulu111 X X X 

HeliclOlrichon hirrulum X X X X 

Hyparrhenia hirla X X X X 

Imperato cylindrica X X X 

lschaemum !asciclilotum X X 

Koeleria capensis X X 

Lagurus ova[us 

A/elinis nervig/umis X X X 

.Helinis repens X X 

lvliscanthus capensis X X X 

J\!onocymbiuJ71 ceresiijonne X X 

Pan icu11I aequinerve X X 

Prmicuni colora/um X X X 

Panicu11I deuswnI X X 

Panicu11IIJIGxilllU11I X X X X 

Paspa/uIU dilatatum X X X X 

Paspaluni }'Io/alun! X X 

Pentaschis[is pallida X X 

Setaria l1Iegaphvl/a X X X 

Setaria nigrirostris X X 

Setaria pal/ide,(usca X X X 

Sporoholus africanus X X X 

Sporoholus/1Jllhriatus X X X X 

Spombo/us virginicus X X X X X 

Stenotaphrum secundallltll X 

Themeda lriondrn X X X X 

Tristachya leucothrix X X X 

Total 43 43 17 28 3 2 3 

Ke) 
I = Savannal" 2 = Grassland: J = Nama-KarTao: ~ = Fynbos: 5 = Desert: 6 = Coastal: 7 = Forest 
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As shown in TabJe 3.3.3 .i. the majority of the grasses in the study area are common to the savannah 

and / or grassland biomes . Over 50% of the grasses are also located in the rynbos biome while a 

third occur in the Nama - KarTOo. TIlfee grass species occur in desert and fvnbos biomes. Two are 

characteristic of coastal envirolmlents (S/eno/aphrum secunda/urn and thrharfa calycina). 

3.3.3.2 Affinities between Eastern Cape Coastal Grassland species and southern African 

Grasslands 

AffUlities were determined between the Eastern Cape Coastal Grasslands and other southern 

African grasslands . This was based on the number of common. dominant or characteristic species 

shared between the associations fonnd in this study and the communities described by \arious 

authors in Vegetation of South Africa. Swazi land and Lesotho (Low and Rebelo. 1996) . The 

results are presented in Table 3.3.3 .ii below. 

Table 3.3.3.ii Tab le of Affinities between Eastern Cape Coastal Grasslands and the Vegetation of 

Southern Africa (after Lowe and Rebelo. 1996) 

Grassl:lIId COllllIl.U.luty J..ocatiOIl Affi Uated EllStern Ca pe Author 

Coastal Grassland 

Associations .-
\1oist Clay High,"dd Gra~sland Southern rvlpumalanga. 2 T. rnandra Bred,mkamp and \'an 

(degraded form~) ( ,5) 1500 - I 700m S T Trlandra - E. calycina Rooyen. 1996a 

Dry Sand~1 Higll\"eJd Grassland Western Free State to south ·east of 2 T. frlandra Bred.:nkamp and van 

(37) Nonh-W~st Provit1<.:<!- ROOY~It. 1996b 

:-'foi:<:t Sandy Highvdd Grassland Mpuma!anga. I 600 - 2 T. fnandra Bredenkamp and van 

(3~) I 800m 4 Ii. IJlrra - r. fnana'ra Rooyen. 1996.: 

6 U fi /!folm," E. calyctna 

HT (nandra - E, calycma 

Moist Coo! High\'dd Grassland Highvdd: <.:entral and eastern Fr~~ 2 1". rnandra Br.:d.mkamp and , all 

(ut1d~grad.:d form ) (39 ) State: :<:outhern and eastern Gauteng '/I. T. frlandra - E, cal),dna Roo~ en. 1996d 

~ foist Cool Higln'eld Grassland Highvdd: .:<!ntral and I!astl!m Fr.:e 4 T. rnandra - E. c!1fycma Bredenkamp and \"!In 

(degraded torm) (39) Stat.:: southern and eastern Gauteng 7 H. hin a - T. Tnandra Roor en. 1996e 

Moist Cold Highw \d Grassland North and nortlt-eastem Ea!;tern 2 T. lrIandra Br.:denkamp. ' an 

(40) Cape: west.!ru Free State. 1350 3 If. hin a - D. amplE!Clfm.\' Raoy-en and Luhke. 

2{JOCJm 4 JJ. hl/'ra - T. rmmdro 1996 

H 7: frlandra - E. ca('vcma 

Wet Cold High\'cld Grass land Lower ,~l opes of Drak.:nsh.-!rg. :1 H. hirfa . T. (nandra Br~denkamp. van 

(4 1) '~ l 750m 4H. 111 /"(0 T. tnandru Rooyen and Granger. 

1996a 

~Ioist Cplalld Gr<li'sland (42 ) LOWer Drakensherg,. E~L~tem Capt! 2 T. TrIandra Bredenkamp. 

and Kwazulu-Natal: Alllatola 3 II. /lIr(a - T. rnandra Granger. Lubk .. and 

Winterherg Range 4 H. lurla - T. rnandra van Rooyen. 1996a 
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1.: T. rnGnd/'a E. calycmQ 

South Eastern !\lountain K.arroo uplands: north -- \\ ,;s l cnl :\ FI. hll"ta T. rrlandra Luhke. Bredenhmp 

Gr<l~slal1d (44 ) sIoiNs of Great Escarpment 4 H. hll"fa - T. fnandra (in and van Rooyen. 1996 

port) 

6 fl , lima T. rnal1dra 

7 H. hll'fa T. lnandrrJ 

~ T. tnondra _. E. cal) dna 

9 .'l', afhcaml.l' -

S .. iphac. {ara 

10 C. dacfylon - H.hlmdwJI 

. .lJro Mountain Grasilland (45) Drak.:nsherg plateaux and slopes . I 7: tnandra - Granger and 

1700 25U0111 A,herba cGrllll Bredenkamp, 199Ga 

2 7: rrJandra 

J H. hI/"{'} T. fnandra 

4 If. h,rfa . T. fnandra 

~ T, tnandra - t:, cal}cmQ 

Short Mistbelt Gra.~sland (47) K""azulu - N atal interi or. 900 - I 2 T. rnandra Grangcr and 

400111 :; H. hirla - T. rnandra Bredenkamp. 1996h 

4 H, h/J'la - T. tnandra 

S T. tnandra - £. Lalyc /MQ 

E1L~tern Mixed Nama i(arroo (52) C.!ntral i(arroo 2 T, tnondra Hollmann. 1996 

J H . h,rfa T Inandrel 

4 f{ , hl/·ta - T. fr/andra 

5 .\". ,\',' cw/danolJ 

C.conacea 

6 II. IW'ra - T. rnandra 

7 If. hll"ta - T. tnandra 

X T. In andra - E. cal) ~'lna 

W.:st Coast Reno~t.:rvdd (62) Western Cape. I T. tnandra - A .herbac.c/l1/l R.:helo. 19961\ 

}H. 11II'ra - 1". Inandra 

4H. h'rfa - T. {/"Jandro 

(j H . h//"ta - T. rnondra 

7 H. fUrla - T. rnandl/.l 

X T. f/"Iandra - E, co/yerno 

9 S. a/i'KamiS -

S.sphacelala 

Gra.,\."y Fynhos {(is ) Eastern haJf ofEast.:rn Cap.: 2 T. rnandra Rebel o. 1996b 

J H " h/l'la T. lnandra 

4 H. I1ma T. lrIandra 

GH. hll"to - T. lrIandra 

7 H > h/I"Ta - T. tnondra 

X T, tl"/andra - E. cal] .::mo 

Table 3.3.3 .ii indicates that there are strong affinities between the Highveld grasslands of the 

former Transvaal and Free State and the mesic and undisturbed xeric Eastern Cape Coastal 

Grassland associations. excluding the T friandra - A. herl;lGceul11 association. The KwaZulu -
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Natal and Eastem Cape grasslands show strong affinities for the same associations . The Karroa 

Upland grasslands show strong affinities for the xeric associations of the Eastem Cape Coastal 

Grasslands. The Nama-Karroo grasslands have affinities with aU the Eastem Cape Coastal 

Grasslands except the T. Iriandra . A. herbaceum association and the ploughed xeric grass lands 

(S african"s S .'phace/ala and C. dactylon H. hirill/um) . The Mixed Nama Karroo has a few 

grass genera in common with the Eastem Cape Coastal Grassland associations. and the presence of 

Themeda Iriandra and Acacia karroa are the strongest elements of affinity. These results support 

those of Table 3.3.3.i where the grasses of the study area are common to grassland. savannah and 

Nanla-Karroo vegetation. 

TI,e affiniti es between the West Coast Renosterveld and mesic Eastern Cape Coastal Grassland 

associations lie in the grass understorey laver. However. the xeric Eastern Cape Coastal 

Grasslands show affinities to both the forb and grass components and overall have a greater 

affinity than do the mesic grasslands. Together ,,;th the Nama-Karroo grasslands. the West Coast 

Renosterveld enjoys the greatest affinity to associations of tl,e Eastern Cape Coastal Grasslands . 

The Grassv Fynbos has affinities with the mes ic and unploughed xeric grasslands but this is 

limited to the grass component only and not the forbs. 

3.3.3.3 Comparison of families common to the Eastern Cape Coastal Grasslands and other grasslands 

of South Africa 

Species which were common to grasslands 1I1 other studies carried out in South Africa were 

determined and are presented below in Table 3.3.3.iii . For a full list of species and references see 

Appendix 3 

81 



ChapTer 3 Vegetation description and analvsis 

Table 3.3.3.iii Number of species of the Poaceae. Asteraceae. Fabaceae and other families 

common to major South African grasslands and the Eastern Cape Coastal Grasslands 

Study Eastern Former Western KwaZulu- Western 

area total Cape * Transkei Free State Natal former 

Transvaal 

Poaceae 60 (18%) 46 26 34 27 28 

Asteraceae 41 (13%) 33 
, 

II 8 4 0 

Fabaceae 40 (12%) 25 1 4 3 4 

Other families 184 (56%) 112 10 35 22 18 

Total number 325 216 (66%) 40 (12%) 84 (25%) 60 (18%) 54 (16%) 

of common (100%) 

specIes 

(see AppendIX 3 for full Itst) 

* (excluding the present study) 

The overlap between species of the Asteraceae and Fabaceae fanlilies was much lower than for 

the Poaceae in all grasslands except for those of the Eastem Cape. Within the Eastern Cape 

Coastal Grasslands. the Poaceae. Fabaceae and Asteraceae constitute 75% of the families present 

The high occurrence of species of the Fabaceae and Asteraceae is not common to other 

grass lands. and is a feature of the Eastern Cape Coastal Grasslands which separates it from other 

South African grassland types . Goldblatt (1978) shows that the largest family of the Cape Flora 

Kingdom is the Asteraceae, with Fabaceae the tifth largest, giving an indication of affinity 

between the Fynbos vegetatio n and Eastern Cape Coastal Grasslands . 

Examination of studies of the Eastern Cape show that it has the highest number of species in 

common "ith the Eastern Cape Coastal Grasslands, followed by the Western Free State . Kwazulu -

Natal _ the former Transvaal and Transkei have less than half the nlll11ber of Poaceae ill common. 

KwaZulu - Natal has less than 25% of the same species of Asteraceae and less than 12% of the 

same Fabaceae, while the former Transvaal shares less ti1l1n 12% of either of these families . 

The small number of species in common with the grasslands of KwaZulu-Natal may be because 

most of the Natal grass land articles examined are located all or near tile Drakensberg Mountains . 

The fomler Transkei has extremely low numbers of Asteraceae and Fabaceae in common. The 

small number of species common to the Transkei may be strongly influenced by the small number 

of studies with which this study could be compared: the only literature available was that of 
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McKenzie (1984). Feely (J 987) and Shackleton (i 989), which list only dominant and common 

species . Since dominant and common species are usually grasses. many of the forbs would have 

been omittcd. The small number of common species is therefore probably due to the lack of 

available data on species diversity in the grasslands oftbe fOTIner Transkei . 

The abundance of grasslands in the Highveld which have aftlnities with the mesic and undisturbed 

xeric grasslands is partly due to the widespread occurrence of the common grass species. e.g. 

Themeda Iriandra. Selaria ,'phaGela/a. Eliol1unlS mutiGus, Eragrosfis plana and Cynodon daetylon , 

Within the forb component. several genera are common e,g, Berkheya. Crabhea and 

Anlhu,\permum, The Free State and Kwazulu - Natal grasslands tend to be "sourveld" and the 

abundant grasses are common to higher rainfall areas e.g . Hyparrhenia hirla. Cymhopogon spp .. 

Hwpochloa falx and Rhonur"s mutiGl/.\': thus their affinities are mainly with the mesic grasslands. 

There arc more affinities between the Eastem Cape Coastal Grassland associations and the Karmo 

vegetation than with any other vegetation c1assilied by Lo\\' and Rebelo (1996) except the West 

Coast Renosteryeld. Many grasses are common e.g, T {riandra, Ehrharta calycina and 

Heliclolrichon hirlulum. as are se\ eral forb genera. The Karroo grasslands include grasses found 

only in the xeric Eastem Cape Coastal Grassland associations as well as those occurring throughout 

the study area. but not those limited to the mesic grasslands. These resu lts reflect the spatial 

proximity of mesic and xeric associations to other grasslands within South Africa. [n addition 

they highlight the infl uence of climate, with xeric associati ons occurring in areas where rainfall 

and temperature regimes are similar to those of the Western Cape. 

The study area falls \\'ithin the region of convergence of five major phytochoria which has 

resulted in the formation of a tension zone (Gibbs - Russel and Robinson. 1991: Lubke and de 

Moor. 1998) . The fairly high percentage o\'erlap shown between the grass species of four of these 

phytochoria illustrate the fact that the study area is indeed a part of this convergence zone. It is to 

be expected that there is a high overlap between the occurrence of grass species found in the 

Eastem Cape Coastal Grasslands and in the savannah and grassland biomes of South Africa 

(Table J.3 .3.ii). No grasses were limited to the study area. and those that are endemic to South 

Africa were endem ic to at least two of the biomes (Gibbs - Russel el al .. 1991). However. the 

high occurrence of spec ies common to the ~.nbos is surprising and highlights the importance of 

this flora \\'ithin the study area. The results may indicate the extreme eastward limits of 

distribution of those members of the fynbos vegetation. 
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3.3.3.4 Affinities between the Eastern Cape Coastal Grasslands and the Phytochoria of Africa 

The affmities between the species of the Eastern Cape Coastal Grasslands and Whites (1983) 

phytochoria were examined in order to deternline the affinities between the Eastern Cape Coastal 

Grasslands and the African flora . Only those phytochoria which had more than 5 genera and I or 

species in common with those ofthe study area arc shown below. 

Table 3.3.3.iv Species affinities between the Eastern Cape Coastal Grasslands and African 

Phytochoria as defined b, White (1983) 

Ph)10chorological region Genera common to Species common to 

study area stud,' area 

Kalahari High, eld Regional Transitional Zone 20 19 

Karroo- Namib Region 26 2 

Tongoland - Pando land Regional Mosaic 6 6 

East Malagas\" Regional Centre of Endemism 8 5 

Somali - Masai Regional Centre of Endemism 12 4 

(see Append,x 3 for full tab le) 

Table 3.3.3.iv above shows that the greatest overall affinity exists between the Kalahari High,eld 

Regional Transitional Zone. which shares 20 genera and nineteen species with those recorded in 

the Eastern Cape Coastal Grasslands . The Karroo - Namib Region follo\\'s. with 26 genera in 

common but anI\" t\\'o species . The Tongoland - Pondoland Regional Mosaic. in which White 

classified the study area. has the lowest affinity of the five phytochoria presented. sharing ani\" 

six genera and six species, probably because White (J 983) considers forest to be the climax 

vegetation for this region . Consequently there may have been serious undersampling of the 

grassland component of this region . This highlights the difficulties faced when trvi ng to compare 

vegetation sampled at different scales . Both the Somali - Masai Regional Centre of Endemism 

and the East Malagas\' Regional Centre of Endemism have a greater degree of affinity with the 

Eastem Cape Coastal Grasslands than does the Tongoland - Pondoland Regional Mosaic. 
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3.4 CONCLUSIONS 

The Eastem Cape Coastal Grasslands have been di,~ded into two major groupings usmg 

lWlNSPAN. namel, · the mesic grasslands in the eastem half of the study area and the xeric 

grass lands in the westem half. The grasslands appear to differentiate at the Keiskanmla River. 

Within tbe mesic grasslands. the Themeda triandra - AnthospeYl?1l1l?1 herbaceum association is 

clearly different from the other associations as shown in Table 3.3.2. 1 while the Slenolaphrul?1 

secundalllln ("entella coriacea association is the most disturbed mesic association. The Themeda 

IriandYa - h-nrharta ca/ycina association is the most undisturbed of the xeric grasslands and the 

(,ynodon d[(cly/on - Helielolrichon hirlu/um association represents dIe most severel,- disturbed 

association . 

T he xeric grasslands in the western half of the stnd)' area can be divided into two main categories : 

ploughed and unploughed. The Diheleropogon .ft/i(olills- Ehrharla ca/ycina. Cynodon dacly/on -

Ehrharta m/ycina and Themeda IF/andya Ehrharta calycina associations are not known to have 

been ploughed while the SporuhollLl' q(ricanus - Setaria .Iphacelata and Cynodon dacly/on 

Helictolrichon hirl1lI1l111 associations have been . In the less disturbed communities. T. Iriandra is the 

most important climax grass. with ('ynodon dacty/on being the most important in the disturbed 

associations. The least disturbed grassland association is the Themeda Iricmdl'Cl - Ehrharla calycina 

association which has the species ric\U1ess in the xeric associations. This association is thought to be 

the closest approximation to dle vegetation of the xeric grasslands under optima l management 

conditions . Of the previously ploughed vegetation. the Sporoboills aJi'icanlls - Setaria .Iphacelata 

association is the less degraded. having had a longer recovery period than the Cynodon dacty/on -

Heliclolrichrm hiril//llm association . The latter association is the most disturbed association tbe xeric 

grassland vegetation . 

As Gibbs - Russel and Robinson (J 99l) state. the climate and ecology of the Eastem Cape is 

representative of many different parts of Southem Africa. and dlis is reflected in the affinity tables 

of section 3.3.3. The closer affinity between the Eastern Cape Coastal Grasslands and the Kalahari 

Highveld regional Transitional Zone highlights the fact dlat the coastal grasslands represent the 

eastern. ",estem and southem extremes of distribution of species from the Karroo. Fynbos and 

Tongoland - Pondoland "egetation types. The Eastern Cape Coastal Grasslands are thus part ofdle 

ph,tochorological tension zone described by Lubke and de Moor ( 1998). 

With regard to the African flora. despite the fact that White (1983) describes the study area as 

being part ofthe Tongoland - Pondoland Regional Mosaic. of all five phytochoria "ith which the 
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Eastern Cape Coastal Grasslands were compared this has the lowest specics affinity (for a full list 

of comparisons. see Appendix 4) , In keeping with the literature. the highest affin ity appears to be 

between the Eastern Cape Coastal Grasslands and the Kalahari Highveld Regional Transitional 

Zone. This is expected since the Transitional Zone occurs over the areas of the Free State and 

western fo rmer Transvaal (White. 1983, p 192): thus the overlap is in keeping with the results 

obtained in Table 3.3 .3.iv. The Iligh number of genera in common with the Karroo - Namib 

region concurs with the results shown in Table 3.3.3 .i. where 33% of grass species found in the 

stud,' area also occur in the Nama - Karroo and 54% occur in the Fynbos. Most unexpected of al l 

was the ver\' low degree of commonalit\' between the species of the Tongoland - Pondoland 

Regional Mosaic. in which Wbjte (1 983) categorises the Eastern Cape Coastal Grasslands. Even 

the East Malagasy and Somali - Masai Regional Centres of Endemism have more species and 

genera in COllllIlon \\'itb the Eastern Cape Coastal Grasslands than does the Tongoland -

Pondoland Regional Mosaic. One of the main reasons for this may be the fact that White records 

mainly the dominant species within a "egetation type, and the Tongoland - Pondoland Regional 

Mosaic was considered more as a woodland type than a grassland vegetation . This is also the case 

with Acocks (1953) work. where he records the vegetation as being of a Thornveld type (Eastern 

Province Thornveld) . As both Goldblatt (1978) and Werger (1978) point out. the geographical 

distinctions between White's (1983) phytochoria in Southern Africa are difficult to determ ine and 

this is especial ly true in the Eastern Cape wbere four major regions converge. 
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4.THE EFFECTS OF SOILS AND MANAGEMENT ON THE 

DISTRIBUTION OF GRASSLAND ASSOCIATIONS 

WITHIN THE EASTERN CAPE COASTAL REGION 

4.1 INTRODUCTION 

The structure and dynanlics of any ecosystem are governed by the complex interactions of soils. 

climate, animal and human impact: grass lands are no exception. In some cases a single factor can 

determine the fimctioning of an ecosystem, but all factors will play some role . In grasslands, the 

most significant factors are usually rainfall , organic matter. and disturbance (BredeIIkamp ef al" 

1983: O' Connor, 1985: Barnes ef a/" 1991: Heitschmidt ef al" 1995: Perez Corona ef al" 1995 : 

Rodriguez ef al" 1995). 

According to Bruce ef 01 (1995) the factors which determine the productivity of an ecosystem can 

be divided into two main categories. These are the " Inherent" category. which includes climate 

and soiL and the "Cultural" category, which includes the crops and animals which utilise the 

environment. For the purposes of this study, I have included grazing, trampling and disturbance 

caused by urban development as "Cultural" factors . 

In South Africa mean arumal precipitation generally increases in a southwest-to-northeast 

direction across the countrv (excluding the winter rainfall area of the Western Cape) . Within the 

study area it has been shown that the western half is drier than the eastern half (see Chapter 2) 

(Schultz and McGee. 1978: Kopke. 1988). Studies within other grassland and savannah areas in 

Southern Africa have shown the importance of rainfall in the composition of annual and perennial 

grasses as well as herbaceous species (O'Connor, 1985: Barnes ef 0/" 1991: Steenkamp and 

Bosch, 1995). In the United States. Jenny ( 1980) has shown that the amount of biomass produced 

by grasslands increases with increasing moisture. 

Soil factors arc of great importance in determining plant communities . 0 'Connor (1985) indicates 

that soil tvpe in combination with climatic conditions determine the floristics of savannah 
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systems Th~ most important soil factors include texture. organic content and the macroelements 

nitrogen. phosphorus. potassium. calcium. magnesium and sodium (Jermv. 1980). The organic 

content of soils plays four major roles : tirstly. it contains the macroelements described above. 

Secondly. it acts as a sponge. holding nutrients in solution as well as ,.vater for plant uptake. 

Thirdly. it encourages root development and soil aggregation, and lastl, · it increases the 

infiltration rate of water (Ken y and Walker. 1976: du Preez and Snyman. 1993) . In additi on 

organic matter provides a niche for soil micro-organisms which a re instrumental in releasing 

elements for plant uptake. As the soil organic matter influences ,egetation. so vegetation 

influences organic matter and the amount of organic matter present can indicate bow well 

developed the vegetation is (TisdalL 199 1: Bruce el aI 1995) . 

The macroelements listed above are important as each one. if present at too 10\\' a concentration, 

can be a growth limiting factor. Nitrogen is used for protein synthesis . Phosphorus is involved in 

energy transfer via phospbory lation and potassium is responsible for the translocation of organic 

molecules and the mechanism controlling stomatal opening. Calcium stabil ises macromolecular 

chains and magnesium is the most important component of chlorophyll as well as being a cofactor 

for many enzyme reactions. Magnesium is also an important enzyme cofactor. Where the lelels of 

calcium and sodium are excessively high in the soiL they can become detrimentaL damaging root 

structure and inhibiting growth . This is usually the case in drier regions: where there is high 

rainfalL leaching can take place. causing nutrient deficienci es . In addition. pH pJays an important 

role as it affects the availability of certain micro and macronutrients for uptake by the pJant Soils 

with a pH of 5 to 6 are described as fertile, while those of pH8 are usuaJly calcareous and 

effectively have a lower nutrient status (Jenny, J 980) . 

Another inherent factor affecting ecosytems is aspect The degree of insolation affects grasslands 

in that certain grasses favour the cooler southem slopes while others prefer wanner northem 

aspect environments. [n addition. tile dominant winds are from the south-east and south-west, and 

as well as bringing moisture they also carr, salt. Thus communities occurring on southem aspect 

slopes are more like'" to require some degree of salt tolerance . Distance from the coast and the 

land-sea interface \\'ill also affect the degree to whi ch saJt spra, ' affects vegetation. as 

communities behind coastaJ forest will be more protected than those which occur just above a 

rocky shore. The further the distance from the shoreline, the less will be the impact of salt spray. 
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Man's impact in tenns of land-use and the alteration of animal utilisation of vegetation playa 

significant role in determining the presence. distribution and abundance of plant species. The 

primarY effect of pastoralism is the replacement of a diversc group of browsing and grazing 

species b" two or three different species. namely cattle. sheep and goats (Chirara el 01., 1998 : 

Hoffman. 1997.) , Cattle and sheep are grazers rather than browsers. while goats graze and browse. 

Grazing is regarded as a major factor in determining grassland species composition both in South 

Africa and worldwi de (Fleischer. 1994: Hurt et 01. . 1993: Noy-Meir el 01. . 1989). Cattle and sheep 

are "selecti"e grazers" i .• . they graze preferred species fi rst and most heavily. onl y grazing less 

palatable species as tl,e abundance of preferred species decreases. In general the view held on 

grazing is that it has a negative impact on preferred. or palatable, species while enhancing the 

grov.th of unpalatable species. This results in the loss of biodiversity and often a decrease in 

population densities which in turn produces a degraded environment (Acocks. 1966: 1988: Fuls. 

1992: Fleischner. 1994: Hardy. 1995: Kirkman. 1995: Kirkman and Moore. 1995: O ' Rcagain and 

Grau. 1995) . Grazing is believed to be partl ,' responsible for the encroachment of woody species 

such as Acacia karroo in many areas which were formerly grassland (Chirara el 01.. 1988: 

Hoffman. 1997.) . Livestock also alter vegetation indirect I, ' by trampling and changing the 

nLitrients available to tbe soil through the excretion of dung and urine (Gibson. 1988. Fleischner. 

1994: Gross el 01 1995). In additi on, compaction caused by trampling and the remO\'al of 

vegetation cover through grazing causes an iocrease io runoff and a decrease in infiltration of 

rainwater (Fuls. 1992: Bari, 1993: Mworia et al .. 1997) . 

The importance of rain fall in assessing the effect of pastoralism appears to be cri tical. Season of 

grazing, stocking rates and grazing system a re all im portant but the overriding factor controlling 

tl,e di rection of change in grazed grasslands appears to be the rainfall regime (Danckwerts and 

Bamard. 198 I: O'Connor. 1985: 199 I: 1993 : 1994: Frost el ct! .. 1986: Westoby. Wal ker and Noy­

Mei r 1989: Bames. 1990: Mworai et 01 .. 1997). The life history of the dominant grasses and their 

different responses to enviromnental stress as well as the initial species compos ition of a 

grassland are also important in determining the response of tl,e association to grazing (van 

Rensburg. 1942: Nel. 1974: Vorster. 1975: Drewes and Tainton, 1981: Gibbs-Russel. 1983: Nel et 

01 .. 1983. 1993: O·Connor. 1985. 1994: Everson et 01 .. 1988 : Hardy and Hurt. 1989: Janse van 

Rensbu rg and Bosch. 1990: Hurt et 01., 1993) , 

The most seyere disturbance that man can inflict on the environment is to plough the vegetation 

up or clear it ,yith machiner, ' such as a bulldozer which effectivel\' disrupts the plant - soi l 
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interface. In tbe westem half of the study area. a large percentage of the original grasslands were 

ploughed up to plant pineapples. but as the market dwindled and the soils became leached, the 

fields were abandoned. Some were planted to pasture. others merel" allowed to revert to 

grassland. In the eastem half of the study area ploughing did not occur. probably due to the 

steeper topography. However. this area is far more intensively settled with holiday homes 

increasing in number every year. This has led to increased soil compaction by vehicles as well as 

pedestrians and interference with surrounding land by developers . These two impacts are regarded 

as having the most severe impact on the environment. 

The aim of this chapter is to link the environmental factors described above with the vegetation 

associations which were determined in Chapter 3. Using computer programmes the effect of each 

factor in both the mesic and xeric grasslands is assessed to determine whi ch factor or group of 

factors has the greatest impact in determining the structure and dynamics of the grasslands . This 

will enable one to i.nfer the possible effects of certain impacts on an association and ultimately to 

provide management guidelines for the grasslands, particularly those which fall under the 

protection of Cape Nature Conservation. 

4.2 METHODS AND MA TERIALS 

4.2.1 Sampling 

The method by which the vegetation was sampled has been described in Chapter 3.Corresponding 

soi l samples were taken from each sample unit and site factors such as aspect and land-use histo,,'­

were recorded. Soil samples from each vegetation sanlple unit were analysed for pH. conductivity 

organic matter content and soi l family . Having classified the sample units as described in Chapter 

3. half of the soil samples from each vegetation association and subassociation were analysed for 

cation content. The soil frolll every second sample unit of each association and subassociation 

was used for thi s analysis. 

4.2.2 Soil family and analysis 

In order to analyse the edaphic factors soil samples were taken of the A and B horizons from the 

centre of each quadrat in the stud\' . The depth of the A horizon was determined and where 

pOSSible. that of the B horizon as well . The colour of each horizon was recorded using Mtlllsell 

charts . Based on the colour and te).'ture of the A and B hori zons. the soi l family for each sample 

was determined using the standard South African reference (McVicar el al .. 199 1). 
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Soils from thc top of the A horizon were put into plastic bags and sealed before being taken back 

to the laboratory where they were sieved and air-dried prior to analysis . Soils were prepared for 

pH and conductivity analysis by suspending 109 of soil in 100mi of disti lled water and shaking 

for an hour. The water was filtered and the filtrate analysed. The pH \vas recorded using a Sentron 

100 I pH meter and conductivity was recorded with a Zeiss dds 200 conductivity meter. 

To determine the organic matter content, approximately 109 of air-dried. sieved soil was weighed 

out into a cnlcible and placed in a Gallenkamp muffle furnace at 4000 C for at least 12 hours. The 

sample was then re-weighed and the percentage of organic matter burnt was calculated. 

Cation content was determined bv sending samples to Oohne Research Station and analysing for 

phosphorus. potassium. calcium and magnesium. For each grassland association. the mean values 

of soil pH. conductivity. % organic content and cations were determined. as well as the most 

common soi l family . 

4.2.3 Utilisation of grassland associations in terms of recreation I agriculture 

During the course of sampling the area, landowners and managers were asked about known land­

use history as well as current fanning practices . In this way grazing and some of the burning 

practices in the commerciall y fanned and nature reserve areas were determined . Unfortunate lv, no 

grazing or management history was available for the communalJv-farmed areas . Satellite images 

and maps were examined for signs of ploughing. Where ploughing had taken place. the time at 

which it hac! started and when this practice was discontinued were in some cases known by the 

current landowner. This information was tben used to anah'se the human impact on the floristics 

of the study area. 

The human impact on each sample site was given a score depending upon what the land was 

being used for at the time of sampling and past land-use practices . Nature ConservatIOn areas 

whicb are affected only by human traffic. have never been ploughed and are not grazed in anyway 

were described as "pristine" and given the lowest score (I) . Grasslands on the periphery of urban 

areas which have been disturbed by developers and are subject to severe trampling and / or 

grazing were given the highest score (11) . 
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Table 4.2.i Land-use impact scores 

Land-use impact Score 
Nature conservation area, human trampling I 
Nature conservation area. cattle grazing 2 
Commercial farming , cattle grazing 3 
Commercial farming, cattle and goat grazing ~ 4 
Parastatal farming, cattle grazing 5 
Communal rangeland. cattle grazing 6 
Commercial farming. ploughed +40 vears ago, cattle grazing 7 
Parastatal farming, ploughed +30 years ago. cattle grazing 8 
Nature conservation area. ploughed 20 years ago, cattle grazing 9 
Communal rangeland. ploughed 20 "ears ago, cattle grazing 10 
Urban disturbed areas II 

4.2.4 Effect of salt spray and land/sea interface 

The effect of salt spray could not be determined using conventional methods since it ,\as not 

possib le to set up salt spray traps along the coastline simultaneously. However. the proximity of 

eaeh community to the shoreline was detennined from maps and recorded to within the nearest 

10m. From the fi eldwork. an additional factor which appeared to play a role in vegetation 

distribution \\·as land/sea interface. Five different interfaces were detennined and scored ranging 

from Illost sheltered (I) to that which offers the least protection (5) : 

Table 4.2.ii Land/sea interface scores 
Interface Score 
Grassland behind coastal fo rest facing a sand,' shore I 
Grassland above a rock\'/sand\' shore with patches of coastal forest 2 
Grassland above a rockY/sand,· shore 3 
Grassland above a rock\' shore with patches of coastal forest 4 
Grassland above rock\' shore 5 

4.2.5 Aspect 

The aspect of each sample site was recorded. In addition to the effect of insolation. aspect can 

playa role in determining the degree to which communities are exposed to wind. salt spray and 

Inoisture in the fonn of fog . Since the prevailing winds are south-easterly and south-westerly_ 

these aspects ,yere given the highest rating. while the north-east and north-west aspect was given 

the lowest rating as the, · arc considered to be milder than the directl,· north-facing slopes . 
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T bl 42 ... A a e . .111 spect scores 
Aspect Score 
North-east, uorth-west aspect I 
North aspect 2 
East, west aspect 3 
South aspect 4 
South-east, south-west 5 

Because of the large data set, analysis was not carried out for the entire study. Instead the mesic 

associations were anal\"sed together and the xeric associations were analysed together. There are 

mesic samples and xeric samples. 

4.2.6 Data analysis 

Since the analyses of cation content had been carried out only for a subset of the entire sample 

set. the average value per association was determined for phosphate. potassium. calcium and 

magnesium. Average values of pH. conductivity and organic content for each association as well 

as the predominant soil family were also calculated. The results are given in Table 4.3 . 1. These 

results were not used in canonical ordination, but were utilised in discussion of each community. 

Direct and indirect ordination was carried out on the remainmg data. The mesic and xeric 

associations were analysed separately because of the large sample numbers and complexity of the 

data. A total of 194 mesic samples were used and 134 xeric samples . Indirect ordination was 

based on the species scores for each sample. For direct ordination. nine environmental variables 

were used per sample. these being pH, conductivity, percentage organic content, depth of soil A 

horizon, soi l family. land-use. distance from the shore, land/sea interface and aspect. 

4.2.7 Ordination of grasslands in relation to soil characteristics 

The data matrix of sanlples and species was subjected to ordination programmes in order to assess 

the presence (if any) of underlying ecological gradients . Initial anal sis was carried out using 

DECORANA. or DEtrended CORrespondence ANAlvsis which is an indirect gradient technique 

used without any quantified environmental ,ariables (Hill. 1979b). Since DECORANA allows 

indirect gradient analysis. one does not have to determine the most important ecological variables 

before carrying out a , egetation study. This enables the researcher to carry out studies without a 

set of preconceived ideas that may result in unnecessary studies or the omission of vital factors . 

Ordination is most valuable for those community studies where there is no prior information and 

is ideal for exploratory analyses. In addition, the use of DECORANA places the results of this 
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vegetation study in a framework comparable with many of th e vegetation studi es that have been 

carried out recently in South Africa by authors such as Bredenkamp ef Cli. (1 989). 

The second analysis was carried out usi.ng a direct gradient technique. DCCA. or Detrended 

Canonical Correspondence Analysis. This is used when there are known environmental variables 

for each sample. Lo the DCCA output. the ordination axes are "constrained to be linear 

combinations of supplied environmental variables" : hence the term canonical is used. The 

regression coefficient for each environmental variable is detemlined from the analysis and is used to 

indicate the degree of variation accounted for by that particular factor (Hili. I 979b). It is accepted 

that there arc environmental gradients other than those used in this study and that there may be other 

i.mportant gradients which are therefore not being recognised (0kland, 1996). 

Both DECORANA and DCCA have evolved from reciprocal averaging and are improvements on 

the latter type of ordination because the detrending aspect avoids the arch effect aris ing from a 

strong relationship between the first and second 1I-,es of ordination . While the first axis is 

determined b, ' reciprocal averaging. the arching effect is avoided because there is no systematic 

relationship at all between this axis and any higher axes (Hili. I 979b). 

The second problem in reciprocal averaging is that scaling of the axes is not uniform and commonly 

the ends of an axis are contracted (Hill, 1979b) . This is also referred to as the "edge effect" (ter 

Braak and Prentice. 1988). In detrended programmes rescal ing takes place so that the scale is more 

unifoml over the entire length of the axis. This is done by expanding the areas on the axis with a 

low standard deviation (because of low sample scores) and contracting those with a high standard 

deviation in an effort to attain an average standard deviation throughout the samples (HilL 1979b: 

ter Braak and Prentice. 1988). 

A number of authors. il1cluding Minchin (1987) and van Groenewoud (1 992). have questioned the 

robustness of DECORANA particularly when the sample pattern is random and the species 

response curves are complex. Mincllin (1987) objects that the gradient which should be highlighted 

by ordination is determined after running the progrannne as opposed to being clearly defined 

beforehand. 1l1is indicates that distortions bv DECORANA itself must be considered. while ,an 

Groenewoud (1 992) states that DECORANA illustrates on ly the strongest vegetation gradient if the 

effects of subsequent gradients are very smali. When a second gradient was introduced. recovery of 

the first gradient was weaker than when tbe first gradient alone was used. 

94 



Chapler ./ Ef(ecls orsoils and management 

In response to Minchin's (1987) work. ter Braak and Prentice (1988) have said that the data should 

be "reasonably representative of sections of the major wlderlying environmental gradients". They 

state categorically that for the ordination process to work. one must simplify the species response 

curves and assume all follow unimodal. Gaussian-type response curves and that there is a single set 

of common environmental variables (ter Braak and Prentice. 1988). Through mere observation it is 

not always possible to elucidate the presence of envirorunental gradients in restricted areas but 

major gradients call lIsuallv be detennined from a priori knowledge sllcb as land-use patterns and 

rainfalL In the present study these factors were known when sampling was carried out: thus the 

sampling was aimed at being as representative as possible. In addition. data was analysed in subsets 

rather than as a complete wbole since the environmental gradients would have been too conflicting. 

Two further improl'emellts proposed by tel' Braak and Prentice (1988) are the use of detrending by 

polynomials instead of segments to remo e the arch etfect by a less rigorous degree. and dropping 

the non-linear rescaling where the edge effect does not appear to be too serious. In this study the 

detrending analvses were carried out using second order polynomials . This results in the axes being 

uncorrellated with botb the previous axes and the polynomials ofthose axes. The res ult is to remove 

the arch effect without distorting or removing other environmental gradients. 

Non-linear rescali ng ma)' also distort variation because of underJ)'ing gradients. and ter Braak and 

Prentice (1988) "advise against the routine use of non-linear rescaling". Originally it was devised to 

reduce the edge effect but if this is not percei,ed as a major problem then the option can be omitted. 

Non-linear rescaling ",as accordingly not carried out in the analyses of the data set in the present 

study. 

Tausch el al. (1995) also indicate problems with DCA in that tllere is variation in results if the 

order of data input is altered . These authors indicate that axes one and two show the least amount 

of variation and according l\' only these two axes were used for results. Oksanen and Minchin 

(1997) recommend that CANOCO should be updated and produced with more strict requirements 

for the convergence of data points. such as a tolerance level of 0.000005. Some samples were 

remol'ed fro m analysis on account of thei r outl ving positions on the ordination axes and this mav 

contribute to displacing the rest of the sample points . Despite tllese considerations it was fe lt that 

using DCA placed the results in a comparable light with respect to other vegetation studies 

carried out in SOUtll Africa (e.g. Bredenkamp el al .. 1983: CiJliers and Bredenkamp. 1999a: 

1999b). 
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4.3 RESULTS AND DISCUSSION 

4.3.1 Analysis of soils 

Soil analvses include the pH. conductivity. and percentage organic content for each sample in the 

study area. The average va lues per factor per association are given in Table 4.3 .1 below. A subset 

of each association was analysed for phosphate. potassium. calcium and magnesium content and 

the average values per association arc also given in Table 4.3.1 . Finally. the predominant family 

in each association is listed. having been deduced from all the samples within an association. 

Mr Jimmv Mullins. formerly of the Soils Department within the Department of Agriculture. aided 

the assessment of the soil analvsis by providing a "rule of thumb" formula for assessing the 

available potassium within a soil sanlple. The formula is as follows : 

Cation ratio = K + Ca + Mg 

Where cation ratio is cS. K is freelv available 

>S. K is less available 

:- I O. K is deficient 

K 

The resu lts of applying the formu la are also presented in Table 4.3. 1 below 

Table 4 3 J Soil Factors 
A~so.;iatjOJl 

Fal,..'tor 

pH 

Condul..1.i\-. 

f.UT1-em 

~o Organii,,: 

Camgd 

Mg mg.1 

P mgn 

h mg/ I 

Avail. K 

Predominant 

Family 

Kc~ 
Mesic 

I 

6.4 

3050 

20 

,"16 

527 

10 

345 

7 

'\! ispab 

2 

6.5 

594 

10 

1492 

345 

10 

177 

11 

Katspruit. 

F~rnwood 

3 

5." 

426 

3 

635 

1299 

6 

123 

17 

Fernwood 

1 = T. trialldra - A. herbaceum association 
2 = T. triandra association 
3 = H. /t.irta - D. amplectens association 
.t = H. hir/a - T. triandra association 
5 = S. secundatum association 
• ND = no dominant famil~· 

4 

6.1 

154~ 

9 

1144 

170 

12 

177 

10 

l\:atspmil 

Fernwood 

S 6 7 8 9 

6.4 6.9 7 7 6. " 

4291 2155 "59 1275 1517 

15 4 3 5 9 

2691 155tt 399 1753 111 9 

327 664 495 ",9 45" 

15 R 3 11 1" 

345 \06 lOR 134 276 

10 22 9 20 6 

ND F~rnwood Fernwood Clo\'o:Uy ND 

Xeric 
6 = D. filif;'lius - E. calycina association 
7 = C. dactyloll - E. calycilla association 
8 = 1: triant/ra - E. ca~vcina association 
9 = S. africanus - S. sp/wcelata association 
10 = C. dactyloll - H. hirtulum association 

10 

7.2 

1225 

4 

2109 

642 

12 

1R" 

16 

Hutton 
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As shown in Table 4.3.1. the pH ranges from more acidic in the mesic grasslands to almost 

neutral or more alkaline soil recorded in the xeric grasslands . The mesic associations would 

therefore be more fertile than the xeric associations (Jenny. 1980) . Conductivity shows an 

enormous range with the highest level recorded in the disturbed mesic S. secundalum association . 

This association occurred in environments which had been severely disturbed and which were 

often in close proximity to the coast. The T Iriandra - A. herhaeeum association which occurs 

just above the cliff face at Morgan' s Bay and Double Mouth had the next highest recorded 

conductivity. The lowest values were recorded in the H hirla - D. amp/eetem' association. 

The percentage organic content in the grasslands range considerablv from 20% in the T triandra 

- A. herhaceum association to 3% in the Hyparrhenta htrla - Dtheteropogon amp/eelens 

association. The organic content never exceeded 10% in the xeric grassland associations . The 

high percentage organic content in the Themeda Irtandra · Anthospermum herhaceum association 

can be attributed to several factors . First. the yegetation is not subject to grazing and despite 

having low species richness it has a high vegetation in the fonn of grasses (see Chapters 3 and 5). 

The fact that the vegetation is not being removed increases the amount of dry matter available for 

incorporation into the soil and hence the high levels recorded in this association. Despite the 

Themeda triandra association occurring within Nature Consen'ation areas. it had usuallv been 

snbjected to buming within the two years prior to sampling, thus the association had less organic 

matter in the soil. 

The low level of organic matter in the Hyparrhenia hirla Dtheteropogon amp/eclens association 

reflects the land-use status of the vegetation. i.e. that it is grazed. The association bas tbe lowest 

CO\ er abundance because of the grass species of the mesic associations (see Chapter 5) and there 

is a correspondingly low level oflitter. The association may be subject to more intensive land-use 

than the remaining mesic associations. The low le\els of organic matter in the xeric associations 

is possibly due to the lower rainfall experienced b,· those areas in which they occur (see Chapter 

2) . [n addition. the Dtheteropogon /ili(oliu.\· Ehrharla ea/yeino. Cynodon daelylon - Ehrharla 

ca/yctna and Themeda Iriandra - Ehrharla calycina associations are all subject to grazing. It is 

interesting to note that the Themedo Irtandra - Ehrharla ca/yctna association. which is subject to 

lighter stocking than the other two associations. has onlv 2% more organic matter than the most 

severely grazed CYl1odon docly/on Ehrharla ca/yeina association . 
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Although the Sporohoilis a(ricelnllS - Setaria sphacelata association is a secondary grassland with 

the lowest cover abundance of grass species in the "eric vegetation. it has the highest soi l organic 

matter of the "eric associations (see Chapter 5). This may well be because ven ' little grazing of 

this grassland occurs (Mr Fick. pers . comm.). so that the organic matter has been built up over 

time. 

Cation analysis of the soils indicated that the levels of calcium and magnes ium in the soils are 

high according to the standards given for the South African Agricultural Services. These elements 

are certainly not limiting. Excess calcium decreases the uptake of potassium (Jacob and von 

UexkiilL 1960). hence its use in the formula defining a\"ailable potassium. This effect is seen in 

the resultant available potassium levels in the various associations. Whil e potassium levels were 

average to high. the available potassium was limiting in the 1Imneda Irlandra. Hyparrhenla hlrta 

- Dlheleropogon amplectens. Hyparrhenla hlrla Themeela Irlandra. Slenolaphrllm secllndailim 

and T. Irlanelra E. calyeina associations (Mr Jimm\" Mullins. pers. conun.) . 

Phosphate levels are low for the Hyparrhenla hlrla Dlheleropogon ampleclens. Dlheleropogon 

jil!liJ/ilis F:hrharla ca/ycina and Cynoelon daely/on - Ehrharta calyeina associations . Although 

most soi Is tend to be naturally deticient in phosphorus. low levels ma\" be exacerbated by the 

grazing pressure affecting these associations . Since phosphorus is concerned with cell division it 

is usually concentrated in actively growing shoot tips. which are also the most palatable to 

domesticated li vestock. Acidity further reduces the availability of phosphorus (Woodhouse. 

1969). Analysis of the soil factors suggests that the majority of the soils in the study area are 

phosphorus-deficient and soils of the Hyparrhenia hlrta Dlheleropogon ampleelen.\" association 

in particular are both potassium and phosphate deficient. 

Within the study. eleven different soi l families were identified but ultimately only five proved to 

be present in the majority of samples " i thin associations. The Fernwood family lVas most 

common. particularly in the mesic grasslands. while there lVas no clearly dominant fam ily in the 

highly disturbed Slel1(1laphrllm seeundalwn and Sporohol".1" afrlcanus - Selaria sphacelala 

associations . 
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4.3.2 Ordination of mesic and xeric grassland associations 

Indirect gradient analysis to show ordination of the samples based on the species scores was the 

firs! ordination carried out. This was followed by direct gradient analysis where ordination of the 

sanlples using nine of the factors described in Methods (above) was carried out, As previously 

stated. the mesic and xeric associations were analysed separately because of the large and 

complex data set. 

4,3.2,1 Indirect Gradient Analysis (Detrended correspondence analysis) 

4,3.2,l.a Mesic grasslands 

As shown in figure 4.3.2. 1.a below, the mesic grasslands were not easily separated by 

DECORANA. and many sampling urtits had identical scores . The T. !rianelra - A, herhaceuin. T. 

trianelro. H. hir!a - D. amplectens and H. hir!a - T. trianelra associations form a complex with 

one su bset of the T. Iriandro. association and one of the H. hirla - T. trianelra association . The 

high ly disturbed S secllnelatum association is the only one which separated from the remaining 

associat.ions. and it can be inferred that the separation was on a disturbance gradient. 

I 
N 

1 (1) 
X « 

·10 
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I GroupS I 4 0 -
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-30 -

(J 
Group 1 = T fnarKira · A. herbaceum association 

• Group 2 "" T tflandra association 

• Group 3 = H hirta - D amp/ectens aSSOciatIOn 

Group 4 = H hrta · T trlandra aSSOciatIon 

I • Group 5 '" S secLndafUm - C CCfl8cea association 

5 10 

AXIS 1 

25 

---------- ------------------

Figure 4.3,2, i.a Results of indirect ordination of mesic grassland associations using DECORANA 

It is difficult to deduce the separation responsible for the subset of the T. Iriandra association, but 

as tJ1C subset is positioned at the opposite edge oftJle graph from the S secundatum grouping, this 

implies tJmt the vegetation in these samples reflects the least disturbed environment. No 
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distinguishing feature could be determined for the subset of the H. hina - T Iriandra association. 

A number of samples had identical results. and the difficulty in separating the first four 

associations reflects the close similarities between them. 

4.3.2.i.b Xeric grasslands 

The xeric grasslands were clearly separated along a disturbance gradient by DECORANA (Figure 

4.3.2.i (b) . The least disturbed association is the T Iriandra - E. calycina association. and the 

samples in this association were closely grouped together. The D. amplectens and C. dactylon -

E. calycina associations were never physically disturbed by ploughing but were subject to 

grazing. The grazing impact was lower in the D. amplectens · E. calycina association and this is 

shown by the close grouping of samples as well as the position on the graph. The grazing impact 

was less controlled in the r. dacrylon - E. calycina association and likely to have been higher and 

this is illustrated by the wider spread of the samples and the fact that some were located in close 

proximit,· to the more disturbed S africanu.I· - S .Iphace/ata and C dacty/on - H. hirtllillm 

associations. 
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Figure 4.3.2.i.b Results of indirect ordination of xeric grasslands using DECORANA 

The S a/hcanus - S. sphacelata and r. dacty/on H. hirtulllm associations were both ploughed 

ten or more years prior to the study. The vegetation in the S. ali-ieanus - S. sphacelala association 
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was ploughed at least 40 years ago and in Figure 4.3.2 .i(b) the samples are more closely spaced 

than in the C. dacty/on H. hirrulum association. which was more recently ploughed. In addition. 

the S african".\' - S. .\phace/Clla association is located closer to the T. Iriandra - E. ca/ycrna 

association in ti,e figure. indicating less disturbance on the ordination gradient. 

4.3.2.ii Direct Gradient Analysis (Detrended canonical correspondence analysis) 

Both mesic and xeric associations were analysed by direct gradient techniques using nine 

environmental factors : pH. conductivitv. organic content. soil depth. soil famil y. land use. 

land/sea interface. aspect and distance from the shore. The results are presented below. 

4.3.2.ii.a Mesic grasslands 

As shown in Figures 4.3.2.ii(a) and (b). the regression analysis resul ts were taken for a.xes I and 2 

of the ordination by DCCk using the environmental parameters given in MetilOds (section 4.2) . 

It can be seen that the strongest environmental gradient in the mesic grasslands is that of the 

land/sea interface. The next strongest ordination gradient is that of percentage organic matter. 

closely followed by land-use. The influence of pH was fairly strong, witll aspect having a lower 

effect. Relative to these parameters, conductivity. soil family. soil depth and distance from the 

shore do not play a strong role in the ordination of the associations. 

The T. lriandra and H. hirta - T. triandra associations occur together along all gradients. thus 

indicating that they can tolerate wide variety of environmental conditions. This is illustrated by 

the fact that they are the most widely distributed associations within the study area. The T 

triandra association bas a slightly wider tolerance. being able to wiilistand the more "xtreme 

land/sea interface conditions than the H. hirta - T. Iriandra association . 111 addition. it occurs in a 

wider range of soil conditions with regard to percentage organic content ofthe soil. 

The Themeda Iriandra - Anlhospermum herbacewn association is limited to the most e".-treme 

land/sea interface and soils organic conditions, i.e. it is associ.ated with tJ,e more severe natural 

environmental factors and bigh levels of organic content ill th e soil. At the other extreme. the H. 

hirta - D. amp/eclens association shows Ule least response to these factors and the greatest 

response to land-use. The disturbed S. secundalllm - C coriacea association is the only one 

which appears to be affected by aspect and distance from the shore . This reflects its location, 

which is often around coastal resorts facing the shore. Conductivity. soil fami ly and soil depth do 

not appear to be important environmental factors in the mesic associations. 
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4.3.2.ii.b Xeric grasslands 

In the xeric grasslands. the most important ordination axis is the land/sea interface. just as it is for 

the mesic grasslands (Figures 4.3.2 (c) and (d» . Soil family was the next strongest factor. 

followed by laJld-use. DistaJlce from the shore is the next most important environmental gradient 

for ordination of tbese samples. followed by conductivi ty. However. with the exception of land­

use and soil organic content. the envi ronmental factors affected only the C dactylon Hhirtululn 

association. Aspect. soil depth. soil family and pH have the least importance in ordination of the 

xeric grasslaJld associations. 

The results shown in Figu res 4.3 .2.ii (c ) aJId (d) support those of indirect gradient analysis 

presented in Figure 4.3.2 .i (b). The indirect aJlalysis shows that separation of associations occurs 

on the basis of samples taken from ploughed and unpl oughed vegetation. The vegetati on growing 

in areas where the soil had been disturbed less than twenty years prior to sampling (Cdactylon -

H hirrululn association) respOlIded to laJld/sea interrace. conducti vity. so il depth. pH. distaJlce 

from the shore. aspect and soil family. l.n addition . it is tbe only association which responds to 

ordination along a laJld-use grad ient. The association occurs over a wide range of all the 

environmental variables described. This is the only community in the study which maY be 

regarded as bei.ng a pioneer community (see Chapter 5) and its ability to occupy areas covering a 

wide range of environmental conditions bears this out. By contrast. only the D. fil!lh!ius -

E.calydna association showed some ordination along a gradient of soil organic content. and no 

other associations showed any response to ordination along the environmental variables 

examined . 

Soil disturbance plavs a major role in the ordination of sanlples taken from the xeric associations. 

as seem in Figure 4.3.2.i (b) above. This is emphasised bv tbe results obtained in direct 

ordination. It is possib le that removal of C daclylon - H. hi}"lulu", association samp les tram the 

ordination data set rna" enable one to determine the effect of the defined environmental factors on 

the remaining associations . 
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4.4 CONCLUSIONS 

These results indicate that soils of the East Cape Coastal Grasslands tend to be neutral or slightly 

acidic. with fai rl y high conductivity. Soils in the more mesic associations have higher organic 

content. possibly because the influence of a higher moisture regime results in increased plant 

growth and better decomposition of plant material. In addition. these associations tend to be 

located either in nature reserves or commercial farmland which traditionally has a lower stocking 

rate than communal rangeland: hence there would be more plant litter to be incorporated into the 

organic content of the soil. 

Lel·els of calcium and magnesium l"ary widely across the study area. Calcium plays a role in 

reducing the avai lable potassium in several of the associat ions. The higb levels may be the 

residual effect of fertilisation but this was not established in the study. PotassiWll varies across the 

study area and is regarded as being limiting to plant growth in the Themeda Iriancira. 

Hyparrhenia hir/a - Diheleropogon amp/ec/ens. Diheleropogon /i1!fo/ills Ehrhar/a ca/ycina. 

Themeda Iriandra - Ehrharta ca/ycina and lynodon dacry/rm - Heliclolrichon associations. 

Adaptation to low potassium levels may be a feature of the species occurring in the stud,O area. 

Phosphate is highest in the disturbed environments and greatest in the grasslands which were 

ploughed most recentl,·. Soils of the Hyparrhema hirra Diheleropogon amp/eclem association 

appear to be both phosphate and potassium deficient. possibly redu ci ng the ability of the 

vegetation to withstand grazing pressure and subsequently resulting in a secondary grassland (see 

Chapter 5) . The soil fanlilies vary along the coast but the commonest is tbe Fern\\ood type with 

Mispah and Katspmit soils common in the mesic grasslands and Clove ll y and Hutton types 

preseot in the xeric associations . 

From f igure 4.3.2.i.(a) it can be seen that indirect ordination of the associations in the mesic 

grasslands is not clear-cut at all . The first four associations cannot be distinguished from one 

another except for a subset of tlle Themeda (riandra and Hyparrhema hirla - T Iriandra 

associations. Only the Slenotaphrum secundalum Cenlel/a c()riacea association IS 

di stinguishable from the rest of the data points. and this association is extremely disturbed lD 

contrast to the remai ning associations . The lack of a clear environmental gradient with 

DECORANA highlights the simi larities between the first four associations 111 the mesic 

grasslands . The spatial proximity between the association is illustrated in Figures 3.1 to 3.9 

(Chapter 3) . Direct analysis indicates that the strongest environmental gradient affecting tbe 
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mesic associations is the land/sea interface. The percentage organic content and land-use also 

produce strong envi ronmental gradients . 

By contrast. indirect analvsis of the xeric grasslands in Figure 4.3 .2.i.(b) indicates clear separation 

along a disturbance gradient from lightly stocked grasslands to those which had been left fallow 

within the last 10 years but still grazed. With direct analysis however. ordination is illustrated 

onl\' for the most recently ploughed vegetation. The most important ordination axis for tile 

disturbed ,ynodon dacrylon HeliclOlrichon hirll/lum association is along the land I sea interface 

gradient. just as for the mesic grasslands. indicating that this is the most important observed 

factor in ordination of the entirc East Cape Coastal Grassland areas studied. The second most 

important factor was organic content. which is one of the most important factors in soi l 

development as mentioned previously. Land-use was the third most important ordination 

gradient. The lack of ordination ofthc remain ing associations is thought to be attributable to the 

overrriding influence of the samples taken fro m the most recently soil-disturbed environments. 

Ordination of the data without the presence of these samples rna\' prove useful. 

It appears that the most important environmental factor assessed for direct ordination of tile 

grasslands of the East Cape Coast is the land I sea interface. which is an "Inherent"· factor 

according to Bruce (1995). The percentage organic content of the soil is indirectly related to 

man·s activities and the land-use is obviously determined by man . The avai lability of phosphate 

and particularly potassium are regarded as being crucial soil elements affecting tile vegetation as 

well. These five factors are thus regarded as being the most significant factors affecting the 

associations \dlich were determined by TWINSPAN analysis in Chapter 3. 
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5. SUCCESSION: SPECIES DIVERSITY, LIFE FORMS AND 

TEMPORAL CHANGE IN THE EASTERN CAPE COASTAL 

GRASSLANDS 

5.1 INTRODUCTION 

The concept of succession may be defined as "a dimensionaJ change in community strucmre and 

ftmction·'. with this change being additional and progressive and resulting in a community which 

has a different structure and nmction from the original (Putman and Wratten. 1984) . Succession was 

first described in detail by Clements who defined it as the progression of vegetation from a pioneer 

community which occurs OJ1 bare soil through various stages of complexity until it reaches a climax 

community which is stable and unchanging. In his vie\\'. each stage results in changes to the 

envirolUnent. which cause a decrease in its sui tability for the current species and encourage the 

growth of species of the next. more advanced community. Succession always tends to produce a 

more stable community and the end point. or climax community. is detennined bv competit ion and 

the presence of species which prevent invasion by other species (Shimwel!. 197 1: Cannel and 

Slatyer. 1977: Noble and Slatyer. 1980: Usher, 1981: Hobson, 1986) . Different stages in the 

progress of succession are caJled seres, ~Uld according to Clements' view'. different seres should 

converge to fonn the same climax community (Shimwel!. 197 1: Putman and Wratten. 1984). 

Pioneer stages have lower species diversity and a high nwnber of ephemeral species as opposed to 

climax associations. which have a high diversity and a large component of perennial species . The 

climax community is also in equilibriwll with its environment. utilising the available resources to 

their maximum. A conmlUnity may be held back from developing to the fu ll climax by man ' S 

activities or by environmental factors such as edaphic conditions (ShimweU. 1971). 

Primary succession takes place in an environment that has been newly created. such as that 

following vo lcanic activity or OD accreting sand dunes. Secondary succession takes place in an 

environment where vegetation did occur but has been removed by activities such as ploughing or 
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severe overgrazing. Primary succession generally follows the described pattern for Clememsian 

succession. but secondary succession shows deviations from this orderly and predictable pattern. 

Gleason was the ne,,'t major researcher to have an impact upon successional theories. In contrast to 

Clements. he postulates that species associations are dependent upon the requirem ents and 

characteristics of the indivi dual species themselves . He felt that an orderly pattern of succession 

could not yet be defined and that it would differ fo r every situation (Usher. 1981). 

Most researchers support the Clementsian vIew. but with many refinements and alterations. 

Whittaker (1 953. in ShimwelL 197 1) suggested that environment played a role in community 

structure. He postulated that the climax community is detenlli ned by the envi ronmental conditions 

wllere it occurs and that it represents a "shifting pattern of populations which correspond to a 

similar pattern of environmental gradients". The envi ronmental gradient is essential for interpreting 

the climax community and there is no "absolute climax" communit\' for an\' given area.. 

Egler (1 954. in Conuel and Slatyer. 1977). proposed that where succession takes place after 

disturbance. it is the species that precede the disturbance that will detern!ine dIe final climax species 

composition. Odum (1969) preseLlted a model showing that whatever route succession followed, it 

would resul t in an accumulation of biomass. Margalef ( 1968. in Facell i and D'Angela, 1990) 

proposed d,al random events such as climatic variation would hal·e a greater impact on 

communities at early successional stages . Thus, unpredictable vegetation changes should occur 

predominantly in pioneer stages rather than in later stages . His theory that the properties of the 

species present 1V0uid reduce the amount of change is based on the underlying Gleasonian idea that 

indiv idual species interactions define community structure and override fl uctuations in 

environmental conditions. T he rate of change of species decl ines as succession progresses and later 

species control commwlity structure. 

COM el and Slatyer ( 1977) describe succession following disturbance. or seconda ry succession. 

They postulate that secondary succession may follow three different pathways. namely facilitation. 

tolerance or inhibition. The facilitation pathway is essential Clementsian succession whereby the 
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first suite of species facilitates the grOl'1h of the next suite. In the tolerance pathway. the success of 

later species is independent of preceding species. In the inhibition pathway. later species arc 

prevented from reaching maturity when earlier species are present. 

Noble and Slatyer (1 980) put forward fi ve factors which have a major role in (secondary) 

succeSSIOn. 

I , Immediately after disturbance, species composition will depend on propagules within the site 

which have either remained after the disturbance or arrived from an eJo.1emal source, or upon the 

,egetative resprouting of survivors . 

2. A pulse of recruitment or regrowth occurs inunediately after di sturbance where there is little 

competition . 

3. Recruitment decreases after the initial pulse because of the difficulty of displacing established 

plants, 

4. The subsequent recruitment of new species may be facilitated by species present at the site but it 

is often restricted and may even be inhibited by present or prior species . 

5. Where no further disturbance takes place the vegetation will be dominated by long-lived species 

and those which are able to regenerate in the presence of adults oftheir own species . 

The most recent models concerning succession and relating directly to grasslands are the non­

equilibriwn and the state - and - transition theories . (Frost et al.. 1986: Westob), et al. . 1989). The 

equilibrium model which developed from climax theory states that vegetation wi ll exist in a ""single 

persistent state"" or climax if it is not subject to grazing. fire or other disturbance. If such a 

disturbance takes place. the system will return to its initial climax state after a period of sufficient 

time. It is ob vious from Ilumerous studies that within grassland and savannah ecosystems. such a 

return to a stead, ' climax state does not take place where the di sturbance crosses a certain threshold. 

This leads to the hypothesis of llon-equilibriwn that states that a retum to the pre-disturbed state 

does not automatically follow after disturbance has ceased. Instead, the vegetation will either 

remain in its post-disturbance state or continue to change in the same direction as that caused by the 

disturbance. In order to return to its original state. some disturbance. other than the original 
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disturbance and acting in the opposite direction. must take place (Frost el aC 1986: Westoby el al .. 

1989: Mentis and Baile,'. 1990). 

From the hypothesis that grassland and sa"annah ecosystems do not automatically revert to the 

original equi librium upon removal or modification of di sturbance. the state-and-transition model 

was developed (Westobv el al .. 1989) . In this model a particular ecosystem consists of vegetation in 

discrete "states" between which it can fluctuate by virtue of "transitions". Westoby el al. (1989) 

also recognise that .. transient states" may occur. tbese being conditions in which the vegetation is 

shifting from one state to another. Transitions may be brougbt about b,' natural activi ties sucb as 

drought or by human activitics such as man-induced fires and grazing. The time taken for a 

transition between two states to occur may \'ary but it will progress until a ne\\'. steady state has 

been reached (Westoby el al .. 1989). The open-ended approach taken in this model results in a far 

wider, anety of possible outcomes than those predicted b,' older successional models , It enables 

one to reflect the results of different types and intensities of disturbance on a given envi ronment. As 

it must be based 011 actual studies, it will enable one to make closer approximations of what happens 

in different environments under different disturbance events. 

In order to interpret data using the state-and-transition and non-equ ilibrium theories. one must have 

an understanding of a number of different ecosystem qualities. These include stress. disturbance. 

stability. recuperative stabi lity and resilience (McKenzie. 1982: Frost el al., 1986) . Stress is defined 

as an environmental factor which "restricts the productil·it,· and efficienc\' of an indi vidual and. by 

extension. tbe ecosystem" (Frost e( al .. 1986). Such a disturbance ma" be drought o r o\ergrazing. 

The disturbance often results in the death of individuals, releasing resources for the establishment of 

other individuals. Stability refers to the ability of an ecosystem to withstand change that is due to 

disturbance (McKenzie. 1982: Frost el al .. 1986). Tbe more stable a system. the less the effect of 

disturbance on species composition and abundance. Recuperati, e stabilit!· is defined as ··the ability 

of a system to retum to an equilibrium state after a temporar\' disturbance" (Hollings. 1973. in 

McKenzie. 1982). Upon disturbance. the more stable the s\'stem. the more quickly it will retum to 

its original fonn . Resilience is defined as .. the S\'stem ' s ability to absorb changes and still persist 

coupled with the speed at which it retums to its original condition" (HoJlings. 1973. in McKenzie. 

1982). Systems timt are resi lient are usuaU,· unstable since the species composition and abundance 

var\, greatl \' under disturbance (Walker. 1980). 
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A further complicating factor in understanding grassland dynamics with respect to vegetati on states 

is the degree to which grasslands show temporal variation (Frost er al.. 1986). Temporal variation is 

linked to a \Ii de variety of factors ranging from carbon assimilation. continuous versus periodic 

shoot growth to flowering time (Sanlliento and Monasterio. 1975). Herbaceous species show the 

widest variation in phenotypic responses. but this is also prevalent among the most common species 

making up the grass component of the Eastern Cape Coastal Grasslands (Bayer. 1955: Frost el al" 

1986) 

Succession can be studied in two particular ways. In the fi rst method. the same area of vegetation is 

exami ned fo r changes over a period of time. Since succession can take decades and even hundreds 

of years. this method does not show immediate trends. TI,e second method is to examine areas 

which are thought to have originally supported the same vegetation but which have been subject to 

different environmental impacts at known periods of time. This is known as s ide-by-side sampling. 

The major problem with this is obvious: the vegetation ma\, not have been sampled prior to 

disturbance and homogeneity is inferred. While this method is not perfect. it is however the best 

option for mam' seconda ry successional studies (Mueller-Dombois and Ellenberg. 1974) . 

5.1.1 Species Diversity 

III order to gain an understanding of the successional status of associations within a commun ity. onc 

can begi n b\' examining tJle diversi ties that occur. Diversit\' is defmed by the combination of alpha. 

beta and gamma diversity (Cowling ef al" 1997). Alpha diversity is the number of species occurring 

within a defined homogenous area. It may sometimes be combined WitJl the abundance of each 

species as well (Whittaker. 1965 . 1972. 1975. Cowling el al" 1992: 1996: 1997: Vitrousek and 

Hooper. 1992). Alpha di"ersity is also often termed species riclmess and can indicate the potential 

abili ty of a system to witJ,stand stress. According to the postulations that increased species riclmess 

results in increased ecosystem stability. alpha diversity will also gi"e an indication of stabi li ty and 

resilience. Kent and Coker (1 992) however. state that there is no clearly defIDed relationship 

between alpha divers it,· and stability. Beta diversit\' refers to species turnover and is the difference 

in species between two detined areas along a habitat gradient (Whittaker. 1965. I 972a. 1975: 

Cowling el al" 1992: 1997: Vitrousek and Hooper. 1992) . Gamma diversity is the change of species 

between environments that are similar but are placed on a geographica l gradient (Cowling er ClI.. 

1997). In this study only alpha and beta diversit)· have been examined. 
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5.1.2 Structure and Function 

In recent years. plant functional types. or PITs, have become a focus for detenllining vegetation 

interactions and response to the most important envirolUllental factors (Noble and Gitay. 1996: 

Hadar et al .. 1999: Mclntyre el al .. 1999). Functional types hav'e been defined as groups of species 

which have "certain plant functional attributes in common" (Skarpe. 1996). In addition. PITs are 

groups of plants which show "similar responses to environmental conditions and having similar 

effects on dominant ecosystem processes" (Diaz el al .. 1999) . Since these species respond to 

cm~rolUllenta l change. an analysis of PFTs sbould enable one to deduce past or present impacts on 

an envirolUllcnr as well as the current dynamics of the vegetation being studied . As expounded bY 

Mclntvre el al. (1999) and Noble and Gitay (1999). PITs are being llsed to provide a simplified 

description of plant di\ers it'Y wbile illustrating the most important processes and attributes within a 

defined unit of vegetation . They are obviously useful in outl ining any successional trends occurring 

\\1thin the vegetation . 

In order to determine the structure and functional groups within the grasslands and relate them to 

succession. plant functional groups were analysed for each association. Skarpe (1996) indicates that 

the use of PFTs assumes that the \'egetation in question is in equilibrium with its environment. If 

one follows any type of succession. in theory PFTs would only apply to the most stable 

communities . They would not be rele\'ant to those d,at had been recendy disturbed by events such 

as plougbing. or those t1,at are being grazed. However. several authors have used PFTs to elucidate 

conununity responses to recent and on-going disturbance (Mclntyre el al .. 1995: Diaz el al .. 1999: 

Hadar el al. . 1999). It was therefore felt that PFTs could be examined in the present study. which 

includes vegetation being grazed at different levels of intensity as well as vegetation from different 

areas that were ploughed at different times. 

The functional groups used in research vary between authors depending on research requirements. 

They may relate to environmental disturbance or climatic change. The subjective choice of attribute 

used to define the functional groups is linked to what the researcher is examining (Noble and Gitay. 
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1996: Mclntyre el 01 .. 1999). Noble and Gita)' (1996) suggest five categories into which species 

may be classified : 

I. Phvlogenetic I.e. based on taxonomy 

2. Structure i.e. life fonns 

3. Resource use i.e. "guilds" of species which utilise dIe same resources 

4 . Perturbation response group i.e . species which respond to a defined perturbation or disturbance 

5. Functional groups i.e. those which playa role in ecosystem function 

Chapter 3 has alread,' defi ned the species of the Easten! Cape Coastal Grasslands in tenns of 

phylogeny. For the purpose of this chapter. phylogenetic. stru cture and life fOnl) categories of the 

associations "ere examined. The intention behind the choice of these categories was that they 

should aid in the detemlination of whedler or not species associations showed changes in response 

to moisture gradients and different land usage. Studies by Diaz el 01. ( 1999) indicate that 

disturbance hi story and intensity as well as climate are among the most important factors in 

detennining "egetation dynamics . As Pillar (1999) indicates . in choosing plant traits one should 

select those characters that best illustrate the perceived relationships between vegetation and the 

most important environmental factors. As I have done throughout the snldy. distinction is again 

made between the mesic and xeric associations to illustrate the effect of different moisture regimes. 

Land use is perceived as one of the strongest environmental characteristics (see Chapter 4) and in 

choosing plant traits which reflect these two factors it was hoped mat PFTs related to these 

important environmental factors wou ld emerge. 

5.1.3 Temporal Cbanges 

Seasonal fluctuations in cover abundance of dominant species is a known phenomenon of grasses 

(Bayer. 1955) and may influence vegetation studies to a certain extent. Some researchers view tire 

as an agent that causes secondaf\' succession to take place. Fire is an extremely old management 

practice associated with the grasslands east of East London and particularly the vegetation of the 
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fonner Transkei (McKenzie. 1984: Feely. 1987) . Fire is also one of the key factors influencing 

succession in grasslands since it is thought to suppress the growth of taller woody species e.g. 

tallgrass prairie in the USA (Hulbert. 1986: Anderson. 1990). Several authors maintain that the 

grasslands of the fonner Transkei are prevented from becoming forest because of fire and grazing 

(Bayer. 1955 : White. 1983: TaintoD. 1999) but this theory is the subject of much controversy 

(McKenzie. 1982: Feely. 1987). As Connel and Slat)·er (I 977) indicate. in envi ronments where fire 

is infrequent. such an event may destroy several species leaving no propaguJes in the area. 

However. in environments where fire is a regular occurrence. most of the species will be frre­

tolerant and able to regenerate rapidly after sllch an e\·enl. This wi ll result in the maintenance of 

species diversit\· and few species "i ll be lost. However. aJl s\·stems have a threshold of resistance to 

fire frequencies and where the frequency is too high the system wiU begin to decline in riclmess and 

CO\ er i.e. if the recuperative stability requirement is exceeded. In this study. fi re is not regarded as 

causing secondary succession in the coastal grasslands where the climax species such as Thell1eda 

Iriandra are able to resprout after burning and where it has been a part of the envi ronmental 

conditions under which the \ egetation has developed (Feely. 1987). 

AU the abO\ e aspects of the vegetation - di versity. structural grouJls and temporal change - are 

discussed in this chapter in an effort to explain the successional status of the coastal grass lands of 

the Eastern Cape. 

5.2METBODS 

5.2.1 Diversity 

Alpha diversi ty is thought to be controlled by environmental factors as well as species· abilities to 

compete for vital resources such as light and nutrients. and their abilities to withstand environments 

of different extremes . As some of the theories on succession described above indicate tJlat species 

richness fluctuates between pioneer and climax states. alpha diversity is determined fo r each 

association in an effort to place it within a successiona.l context. In addition. alpha diYersity can 

indicate the conservation value of a particular area or vegetation type. Beta di\ersity is elucidated in 

order to detennine the simi larities between defi ned areas and hence to gain an insight into ho\\­

closely Iinkcd associations are. 
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A diversity table was prepared for the associations within the Eastern Cape Coastal Grasslands from 

the species tables in Appendix 2. Alpha diyersity is the total number of species occurring in the 

association. Beta divers it" is the number of species that differ between two associations . Sorensen' s 

coefficient of similarity (Kent and Coker. 1992) was calculated between all associations and is 

combined with the alpha and beta diversity scores in Table 5.3.1. 

The fonnula for Sorensen 's similarity coefficient is : 

Ss = 2a I (2a + b + c) 

Where 

a = number of species occurring ill both associations 

b = number of species occurring in first association 

c = number of species occurring in second association 

5.2.2 Structure and Function 

Phylogenetically. the most abundant families were defined for each association. The percentage of 

alpha diversity derived from the three largest famili es i.e. Fabaceae. Asteraceae. Poaceae as well as 

Cyperaceae and others was recorded. 

In examining structure. the species were separated into forb. \\'oody and grass components. Each of 

these components was further broken down into vari ous categories relating to the life forms. Life 

fornls IYere based loosely on Raunkiaer (1934. in McIntvre el al .. 1995) classification. They were 

detennined through field observation as well as reference to herbarium material and literature 

(Gibbs-Russel el al. 199 1: "an Oudtshoom, 1992). In each association. the alpha di,'ersity 

accounted for by each life foml was calculated as a percentage of the total species richness ofthat 

association . 
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In the case of the woody and grass components, the average cover abundance contributed by each 

life form pCI' association was calculated . In order to do this. the data from TWINSPAN analysis 

were used. Although in the field co\'er abundance was estimated at 5% intervals. for TWTNSP AN 

analysis the cover abundance values per species per releve were grouped into classes (see Chapter 3 

for pseudospecies cutoff levels). These values are shown for each association in Appendix 2 and are 

the \'alues that were used to estimate the cover abundance of cach life form in each association. The 

average cover abundance for each particular class of grass species per rei eve was detemlined and is 

shown in the figures below. 

In many' of the mesic associatIOns grass species cover abundance exceeds 100%. This is the case 

since several species occur at different heights and there may be a number of layers of vegetation 

within a sample (see also Figures 5.3.3. I .c and 5.3.3.2.fbelo\y). In addition. experimental error may 

have occurred through the use of the class score for each species rather than the actual score. 

However. if this is the case then t he error wil l be the same unoughout and as the results are used in 

comparison rather than as absolute tigures. it is felt that such data analysis is acceptab le. 

Cover abundance was not calculated for the forb component since for most life fonus it would often 

have beel) less than 10%. It was therefore felt that this would not be particularly meaningful. With 

regard to thc wood\' component. very few tree species were recorded. WiUI most cover being 

accounted for by AcaclCl karroo and Tarchonanlhu.)' camphoralus. It must be stressed that tree 

species were below 1.5 m in height at the time of sampling. 

The grasses were categorised in temlS of their height (belo\\' or above 1m). gro"th fonllS (tufted. 

stoloniferous) and whether they were aruJUal or perennial. It must be noted that some grass species 

can be tufted. rhizomatous and stoloniferous (e.g. Ells/achy.)' paspaloides) or mat-forming, 

rhi zomatous and stoloniferous (e.g. rynodon dactylon) no species has both tufted and mat-form 

growth habits (Gibbs- Russel el al.. 1991: van Oudtshoom. 1992). Under conditions of heaV\' 

trampling pressure. aerial portions of stoloniferous species canle into contact with the earth and are 

ab le to root. TillS results in a shorter, more mat-like sward. Rhizomatous species avoid local 

e>.tinction under high grazing and trampling pressurcs ulrongh the persistence of \ egetative 
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reproductive organs in the soil. After ploughing, rhizomatous and stolonife rous grasses tend to be 

more persistent in deep sandy soils than tufted species (Bayer. 1955). 

5.2.3 Temporal variation in mesic associations and the effect of fire 

In order to study seasonal variations in the mesic grasslands. a long-term study was conducted at the 

Dierama Wild Flower Resene on Potter's Pass. a grassland area on the West Bank of East London 

(see Fig 3.4). Originally. se\'en pemlanent plots were located within the Themeda Iriandra 

association and ten in the Themeda Iriandra - Hyparrhenia hirla mesic grassland association. 

Unfortunately some of the markers were destroyed or removed during the course of the study and 

ul timately only three remained in the T. lriandra association. and nine in the T. lriandra H hirla 

association. The percentage cover abundance of each species was recorded for each plot every eight 

weeks. The raw data was analysed using DECORANA (see Chapters 3 and 4: Judd. 1995). The 

resul ts for Jul \·. October and December are shown belo\\'. 

The effect of fi re was obsen 'ed on the Themeda triandra and Themeda trlandra Hyparrhenia 

hirla associations. Cover abundance and number of species were recorded as an average of all the 

plots per association per treatment. A portion of the T Iriandra grasslands was bumt in June just 

after sampling had begun . No records of previous fires were available fo r either association. All the 

sample plots in the T. mandra association were burned by an accidental fire in late Apri l. In the T 

/I'iandra H. hirla grassland. the unburned sample plots were burned in April and the originally 

burned sanlple plots were burned in May by accidental fires. This study only indicates the 

immediate response of the vegetat ion to fire events and does not refl ect the long-term effects of fire . 

5.3 RESULTS 

5.3.1 Divers ity studies 

TIle alpha and beta di,ersit\' scores for each association are presented below in Tables 5.3. I.a and b. 

Also shown are the Sorensen coefficients of similarity 
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Table S.3. l.i Table of alpha and beta diversity and Sorensen coefficients for the mesic associations 

of the Eastern Cape Coastal Grasslands 

Mesic Associations 1 2 3 4 S 6 7 8 9 10 

1 Themeda triandra - 49 .45 .37 .24 .45 .19 .27 .25 .30 .26 

Anrhospermwn herhacellm 

2 Themeda triandra 7 206 .35 .24 .25 .27 .29 3 3 .30 .25 

3Hyparrhenia hirta - 22 122 106 .36 .29 .33 .37 3 4 .30 .29 

Diheteropogon amplectens 

4 Hyparrhenia hirta - 12 X9 22 183 .22 .27 .32 32 .30 .29 

Themeda triandra 

SStenotaphrum secllndatum 23 160 72 137 60 .21 .26 .27 .32 .35 

- Centella coriacea 

Table S.3. l.ii Table of alpha and beta diversity and Sorensen coefficients for the xeric associations 

ofthe Eastern Cape Coastal Grass lands 
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Xeric associations I 2 3 4 5 6 7 8 9 10 

6 Diheleropogon filifolius- 34 153 hI 137 42 72 .35 .31 .25 ,26 

Ehrharta calycina 

7 Cynodon dacty/on - 23 144 48 12~-) 54 28 90 .35 ,32 .33 

Ehrharla calycina 

8 Themeda triandra - 20 127 46 109 26 3'0 32 119 ,35 .34 

Ehrharla calycina 

9 Sporobolu.l' afi-icanus - 20 142 66 125 26 46 48 64 85 ,32 

Selaria sphacelala 

10 Cynodon daclylon 25 155 66 12K 32 44 46 64 43 90 

Heliclalricho/? hirtulum 

Key 

Alpha diversity = numbers in bold 

Beta cliversit)' = numbers in shaded section 

Coefficient of similarity = numbers unshadcd section 

5.3.2 Results of structural and functional analysis 

A compilation of the species cliversity accounted for by four families and the percentage of life 

fonns and I or their cover abundance are presented for each association below, 
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5.3.2.i Themeda triandra - Anthospermum herbaceum association 

7% 

3% 

Table S.3.2.i a Percentage lil·e forms of forb 
componcn~ Themeda l1'iaudra - Amhospenfl um 
herbacell l1l association 

Percentage life forms: of Jorb c.;umpon cm 

44% 

40% 

6% 

Figure S.3.2.i Percentage o f species lichness accounted for by 
the Fabaceae. Asteract::ac. PO~l(;eae, Cyperaceae and other 
families. The meda rriandra - AnlhospermulII herbacel/JII 
a&lociation 

Annuals 

Perennials 
Forbs lallerthan I In 

Forbs shorter than I In 

Prostrate forbs 

Mat-fanning forbs 
Cleepers 

Succulent ::; 
Geuph,~es 

From the pie chart. Figure 5.3.2.i. it can be seen that the Poaceae make the greatest contribution to 

species richness at the fami ly level. The Asteraceae. Cyperaceae and Fabaceae each contribute less 

than 10% whil e the Poaccae constitute almost as many species as the remaining families do. 

Compared to the other mesic grassland associations. the grasses make the greatest contribution to 

the fami ly leye! of species ric1mess in this association. Of the forb component. the majority are 

perennial species below I m in height with approximately 25% of the species being either mat­

forming or prostrate (Table 5.3.2; .b) . This indicates a fairly short forb component. 

J 
'TI 

J 
84 
14 

II 

0 
] 

II 

Table S.3.2.i.b Percenlugo life torms of wuod," 
componell L Themeda trialldra­
.1mhospf!rIllUl1I herhacellm associati on 

Table S.J.2.i.c Percentage;: co ver abunchmcc: or 
woody component. Themeda fnandra -
.-Il1lhospermwn herbacf! 1I11/ association 

Percentage life forms of woody Percentage cover abundance accounted 
comlX'nent fur by woody compunelll 
Tree:-; 0 Trees 0% 
Shrubs 50 Shrub, --.:1% 
Dwarf shrubs 50 Dwarf shrubs :1% 
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There are no tree species among the woody component of which half of the species are dwarf 

shmbs and half are shmbs (Tables 5.3 .2.i .b and c). The woodv component comprises less than 1% 

of the average cover per plot. 

Table S.3.2.i.d Percentage life form, "f gra" 
componenL Themeda frw ndra­
Anthosperllllll1l herbaceum assocIation 

Percentage tift:. form s of gras....; 
component 
Perc:nnial 90 
Annual 10 
Grasses sh orter than 1 m SO 
Grasses taller than 1111 50 
Tufted 60 
Mat·forming 10 
Stoloniterous 10 
Rhizomatous 30 

Table 5.J.2.i.e Percentage cover abundance 
i'lccounted for by grass speci es. Themeda 
friandra - Anthos permum her baceum 
assnciatiuo 

Percentage cover abundance 
accounted for by grass 'pecies 
Perennial 150 

Almual 0 

< 1m tall 114 

> 1m taU 36 

Tufted 119 

Mat ta rming 31 

Stolnniferous 3 

Rhizomatous 8 

Tables 5.3.2.i.d and c refer to tbe grass component. They indicate that 90% of the species arc 

perermial and constitute an average of 150°/c, of the cover abundance per plot. The 10% of annual 

species contribute practically nothing in cover abundance. While there are as many species shorter 

than I m in height as there are above I m taU, in terms of coyer abundance the shorter grasses 

account for 114% cover as opposed to 36% cover in the tall species. There are six times as many 

tufted species as there are either mat-forming or stoloniferous and tufted species account for over 

100% of the cover abundallce. RJlizomatous species constitute 30% of the life foml but only 8% of 

the cover. [n some cases a grass may be both tufted and rhizomatous, or rhizomatous and mat­

fann ing, leading to overlaps between the life forms. 
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S.3.2.ii Tlremeda triandra association 

Table 5.3.2.;; a Percentage life lo rm, of I(lfb 
component The meda lr;andra a:: •. .'mciatio n 

Percentage W'e torms of forb component 
Annuals 3 
PeretU1ials 97 
Forbs taller than 1m 3 
Forbs shorter than 1m 86 

.::: Asteraceae _ Fabaceae n Poaceae . ., Cyperaceae ~ other 
-~ - -- ---

Figure S.3.2.ii Percentage of species lichness accoul1ted for 
b~r the F Glbact:! l:It:! . Asteraceae, Poaceae. C~r pt:raceac and 
other families. Themeda lriandra association 

Prostrate forbs 
Mat~fomJ ing to ths 

Creepers 
Succulents 
Geoph\1es 

In this association the Poaceae constitute approximately one third of the species riclUless, with both 

Asteraceae and Fabaceae representing over 10% of the remaining species. The Cyperaceae only 

account for 5% of the a lpha diversity. their lowest value in the mesic grasslands. 

Table 5.3.2.ii .a indicates that the majority of the forb species are perennials belo\\ 1m in height. 

Prostrate and mat-forming species accollnt for less than 15% of the diversity. while the greatest 

number of geoph)1e species in the mesic grasslands OCCUTS in this association. 

Table 5.3.2.;i. b Percentage Iile lo nn s 
of \\'o()d~' compunenL Themeda 
triandra association 

Percc::ntagt! lift:! forms of woody 
component 
Trees 

Shrubs 

Dwarf shrub:-: 

32 
36 
32 

Table 5.3.2.iic Percentage cover abu ndance 
accounted for by woody componenL 
The medo lriondra u!'>sociatinn 

Percenlagt! t.:m'er abundanct! accounted 
tor by woody t:omtx>nent 
Trees <:(), I % 

Dwarf shrubs <:() ,l % 

ShrlJbs <:() , I % 
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Tables S.3.2.ii .b and c indicate that the woody component species are evenly divided between tree. 

dwarf shmb and shmb species. None of the woody components account for more than 0. 1 % cover. 

the lowest abundance recorded for woody species in the entire study. 

Table S.3.2.ii.d Percentage life 10m" of grass 
component. Tltemeda triandra association 

Percentage life Forms of grass 
comoonent 
Peremial 94 
Annnal 6 

Grasses s ho ncr than I m 39 
Grasses taller tl,an 1m 6 1 

Tufted 76 
Mat-forming 12 
Stololliferous 12 
Rhizommous 27 

Table S.3.2.iie Percentage coVer ctbundance 
accounted for by gra:-;s species, Tltemeda 
lrialldra associalion 

Pen; ~ntClg~ !;over abundance 
accounted for br grass species 
Pert!nnial 135 

Annual 2.5 

< 1m tall 70 

> Im tall 65 

Tufted 125 

Mat forming I 

Sto!oniferou :i 1 

RhizomalOU$ 42 

The grass component consists mainly of perelmial species. which account for 135% of the cover 

abundance of grasses (Tables 5.3.2.ii.d and e). Although only 39% of the grass species are shorter 

than 1111 in heigbt. the,· constitute 70% of the cover. TI,e remaining 6 I % of tall species contribute 

60% cover. so there is a fairly even mixture of tall and short grasses. Tufted species are the most 

numerous life form. and account for 125% of the cover. However. rhizomatous species make up 

27% of the alpha diversity and account for 42% cover abundance of the grasses, the highest, aJue 

for rhizomatous species in the mesic associations . 

5.3. 2.iii Hyparrhenia hirta - Diheteropogol1 al1!plectens association 

From Figure 5.3.2. iii below it call be seen that this association has the highest number of members 

of the Asteraceae and Cyperaceae in the mesic grasslands. The Poaceae are still the most numerous 

family but only 2 1 % of the species in the association belong to tlus famih·. This is the lowest 

representation of the Poaceae in the mesic grasslands and its abundance has been replaced by an 

increase in the numbers of species belonging to the Asteraceae. Fabaceae and Cyperaceae. 
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The forb component is a lmost compl etely perennial and below 1m in height (Table 5.3 .2.iiia) . T he 

association has the lowest percentage of geophytes and the highest percentage of creeping species in 

the mesic grasslands. 

Table 5.3.2.jii a Percentage life l\J1ms of 
forb component, Hypal1'li enia hi/'ra -
DiheJel'opogoJ/ ampleclem' association 

42% 13% Pen::enlage Ufe offorb component 
Annuals 
Perennials 

Forbs taller than 1 m 
Forbs shorter t.han 1m 

Prostrate forbs 

Mat-fomling forbs 

Creepers 
9% 

Succulell s 
Geopb)tes 

Figure S.3 .2.m Percent(ige of specie:-; richness act:uuntt:d for 
by the F abaceae. A :-.1eract!(!e. Po act:ae , Cyperaceae and 
other fam ilit!:\. HypmTlumia hirw - /)iheferopogoll 
amplecfeHs association 

Table 5.3.2.iii.h Percentage life forms 
of woody !';omponenl. Hyp01Thenia 
hirla - Diheleropogoll amplecfens 
associau(ln 

Pen::entage life forms of woody 
comj)<lnenl 
Trees 13 

Sbrubs 25 

Dwarf shrub s 63 

Table S.3.2.iiLc Percentage cover abundance 
()f woody component, HypalThenia hi,.fa -
Diheleropogon amplecrens as!'iociation 

Pen::entage cover abwlCia n:e of woody 
componem 
Trees 3% 
Sbrubs <1% 
Dwarf s brubs <1% 

The woody component of the association makes up a lmost 4% of the average cover ablUldance per 

sample (Tables 5.3.2.iii .b and c). Although tree species onl\' account for 13% of the woody life 

forms. the\' occnp\' 3% of the cover abundance. Dwarr shrubs are more common that shrubs. but 

neither provides as much as I % cover. 
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Table S.3.2.iii.d Percentage life 
forms of gru:->s component. 
Hypal7hel1ia hirta - Dihetel'opogo l1 
ampleClell.'i Hssociation 

Percentage tife lorms of grass 
component 
Perennial 
Annual 

Gras..;;es :-; hOIter than 1 m 

Grasses taller than I rn 

Tufted 

Mat-forming 

Stoloniferous 

Rhizomatou:-: 

100 
0 

43 

57 
86 

5 

10 
29 

Succession. species diversity and temporal change 

Table S.3.2.i.ii .c PlZ:rcentage L:ovcr 
abundance of gras s component, 
HypalTli enia hil'Ui - Diheteropogon 
ampleclens association 

Perc.entage cover abunda nce 
accounted for by ~ra ss s pecies 
Perennial 96 

A nnual 0 

1m tall 38 

1m iall 58 

T ufled 90 

Mat fo rming 0.1 

S to loniferous 0 .2 

Rhi zo matous 10 

Tables 5.3.2.iii .d and e indicate that there are no annual grass species at all in this association, and 

cover abundance is 96%. This is the lowest cover abundance of grass species in the mesic 

grasslands. This association has the highest diversity and abundance of grasses tal ler than 1m. 

although the cover accounted for by grasses shorter than 1m is almost 40%. The lowest number of 

mat-fomling grasses and fairlv low numbers of stoloniferous species occur in this association . 

Cover abundance due to mat-foming, stoloniferous and rhizomatous species is higher in all other 

mesic grassland associations. 

5.3.2.iv Hyparrhenia Izirta -Themeda triandra association 

As shown in Figure 5.3.2.iv this association has the same number of members of the Asteraceae as 

it does the Cyperaceae_ There are slightly more Fabaceae and almost twice as many Poaceae as 

Asteraceae. while other fami lies constitute almost 40% of the species richness . This association has 

the highest number ofCyperaceae in the mesic grass lands. 

There is a small percentage of lliUlual species within the forb component. but it consists mainly of 

perennial species (Table 5.3 .2.iv.a). The majority of the forbs are below 1m in height. There are few 

prostrate. mat-foming or creeper forbs in this association. 
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12% 
Table 5.3.2.h '.a Percentage life forms of 
forb component, f-1yp arrhenia hirla · 
Themeda lriandra association. 

Percentage life forms of forb component 
Annuals 4 

PereImials 96 

F orbs taller than 1m 2 

Forbs shorter than 1 rn 87 

12% 
23% 

Figu,re S.J.2.ivo Percentage uf spec ies lichness acco unted 
for by the Fabaceae. A steraceae, Poaceae. Cyperaceae und 

other fam i li~s. H"vpa17'hel1ia fln'ta - Th emeda lriandra 
association 

Table 5.3.2.;". b Percenlage life form s of 
v.'uody component, Jiyparrhenia flina ­
Themeda tria ndra asso ciatio n 

Percentage life forms of woody 
comJl<l.oent 
Trees 25 
Shrubs 50 

Dwarf shrubs 25 

Prostrate torbs 
Mal-forming torbs 
Creepers 
Succuimls 
Geophytes 

T able 5 .3.2.i".c Percentage cover 
abundance of woody component. 
l1ypan'henia 11;1'10 - Themeda triandl'a 
as:->ociation 

PelCenlage cover abtmda nee of woodv 
compo nent 
Trees ,:1% 

Sluubs <1% 

Dwarf s luubs -:1% 

As shown in Tables 5.3.2.iv.b and c. the woody component consists mainly of shrubs. but none of 

the life forms accoullts for I % cover abllJ1dance. 

Tables 5.3.2.iv.d and e indicate that although there are a few annual grass species. the cover that 

they contribute is negligible. The cover contributed by grasses below 1 m in height is in accordance 

with the species richness. with both val ues at approximately 30%. Tufted grasses make up the 

majority of species and account for 96% of the grass CO\ er. Although over 30% of grass species are 

mat-forming. stoloniferous or rhizomatous. they account for less than 20% of the cover. The grass 

component is thus main ly a tufted sward of perennial grasses abO\'e 1m in height. 
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Table 5.3.2.;v.d Percentage life 10lms of gras:; 
\,;ompont:I1L Hypan'h ellia hina - The meda 
fJiandra a~~ociut ion 

Percentage life fornl s of grass 
com ]lone nt 
Perelmial 97 
Annnal 3 

Gmsses shorter Ulan I III 36 

Gmsses ta ller than I III 64 

Tufted 85 

Mat-fomting 9 
Stoloniferous 12 

Rhizomatous 15 

Succession. species diversitv and temporal change 

Table 5.3.2.;v.e Percentage coyer 
abundance of grass component. 
Hyparrhellia hirla - The meda trianciJ'Cl 
as.<;oci ation 

Percentage cover abundance 
accounted for bV grass speCies 
Perennial 102 

A IUl Ul:J \ < 1% 

< 1m ta ll 32 

> Im tall 70 

Tufted 96 

Mat form ing 7 

Stoloniferou:; 3 

Rhizo matous 8 

5.3.2.v StenOlaphrum secundatum - Cefllella coriacea association 

9% Table 5.3.2.\- a Percentage life form:-; of 
forh COlTIlx>ntmt. ,)'renowphrum 
secundallllll - Cen/ella coriacea 
assoL\iation 

Percentage life forms offorb co mponent 

24% 
8% 

Figure S.3.2x Percentagt! of =--pecie=-- ri chness a!.:l:o unled fur by 
{he Fabact!8t!. A;-\tt!raceae. Po ace at:. Cyperaceae and other 
fam ilies . . )/eIlO1oph,iml st'cundalllm - Cenrella coriacea 
a=--sociation 

Annuals 

Perennials 

Forbs taller than 1m 
Forbs shorterthao I III 
Prostrate forb s 

Mat-fonning forbs 
Creepers 

Succulents 

Geoph~1es 

In this association. the Poaceae are the largest fanoi ly as shownlll Figure 5.3.2.v. Compared with the 

other mesic associations. the Fabaceae are present at the highest species richness in this association . 

Table 5.3 .2. , '.a indicates that the forb component is mainly pererulial with the majority of species 

being belo\\' 1m in height. There are no creepers in this association but prostrate and mat-forming 

129 

5 
95 

5 

80 
15 

5 

(I 

3 
j() 



Chapter 5 Succession, species diversiD' and temporal change 

species account for 20% of the species riclmess . The number of geophytes (10% of species 

richness) is high relative to that of the Hyparrhenia hirla - Diheteropogon ampleclem' and 

Hyparrhenia hirta Themeda Iriandra associations . 

Table 5,3,2.v.b Percentage life forms of 
\\ oody component. Srenoraphl1lm 
seculldarll1l1 - leJ1lella coriacea 
as!:iociation 

Percentage life forms of woody 
comoonenl 
Trees 20 
Sh.t1Jbs IiO 

Dwarf shrubs 10 

Table 5.3.2.v.c Percentage cover 
ablUldance of woody component, 
StellOlaphrwlI secunda/ifni - C'enfel/a 
coriacea as..",ociation 

Percentage cover abundance of woody 
comrxment 
T ree::; <1% 

Shmbs 6% 

Dwarf shrubs <1% 

As sho"n in Tables 5.3,2.v. b and c. shrubs make up the largest component of the woody life forms. 

In addition to being the most numerous species. thev also constitute an average of 6% cover per 

sample. the highest coyer abundance recorded for the shrub component of mesic grasslands. 

Although botb tree and dwarf shrub species were present. they accounted for less than J % cover 

abundance each. 

Table 5.3.1.v,d Percentage life f(lI'ITIS 

of grass component, S'tenOlapl1l1,11Jl 
seclIl1dafWn - C enfella cor;acea 

associati on 

Percentage life forms of grass 
comoonent 
Perennial 

Annual 
Grasses shOlter than 1m 
Gras."eg laller than 1m 
Tufted 
Mat·forming 
Stoloniferous 

Riuzomatous 

83 

17 

50 
50 

67 

25 

25 
17 

Table 5.3.2.v.c Percenta ge cover 
ablnldance of grass component, 
5,'tel1otaphrufII seclindaWI1I - C entella 

coriacea as~ociation 

Percentage cover abundance 
accounted for by !(fass srecies 
PereJUlial 106 

Annual 5 

<1m tall 90 

;. Im tall 17 

Tufted 47 

Mat forming 53 

Stoloniferous 53 

Rhizo matous II 

Tables 5.3 .2.v.d and e above show that within the grass component. there is a large number of 

annual species although they do not constitute more than 5% of the cover abundance. Despite the 

fact that half of tbe species are above I m ill height. the ta ll grasses only account for J 7% of the 

cover per sample . This association has the highest number of mat-forming. stoJoniferous and mat-
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forming grasses of tbe mesic associations. and they account for over 50% of the cover. AIlllOUgh 

Illere are more tufted species. they account for less than 40% of the cover. These tables indicate that 

Il,e grass sward is short with half of the cover being provided by the mat-form ing and stoloniferous 

species . 

5.3.vi Dilreteropogoll fil!folius - Elrrlrarfa ca(vcina association 

Table S.3.2.v; a Percentage liIe form, 
of forb compooont. Diheceropogon 
fili/olills - Elvharta calycilla 
association 

Percentage Id'e form, uf forb component 

21% 

28% 

Figure 5.3 .2.vi Perct:ntage of specle:-; richness 
accowned for by lhe Fabaceae. Asteraceae, PO!:H.:eac. 
Cypen.lc..:ac and oUler families, Dihetel'opogon 
filifo liliS - Ehrharw calycina association 

Annuab 

Perenn iaJ ~ 

F orbs taller than 1 m 
Forbs :-;hortt:r than 1 rn 

Prostrate rorb~ 
Mat-form ing fo rb, 

Creeper .... 

Succu lenl:-; 

Gcoph)~es 

As shown in Figure 5.3 .2.vi above. thi s association is characterised by the highest number of 

Fabaceae and Poaceae in the xeric grassland associations. It also has Ille lowest number of species 

in famili es other Illan the Fabaceae. Asteraceae. Poaceae and Cyperaceae and the fewest 

Cyperaceae. Almost 20% of the species belong to the Asteraceae. which is far greater than that 

recorded in the mesic grasslands. 

The fo rb component ofthe association is mainly perennial and the majority of species are below 1m 

in height (Table 5.3.2.vi.a). Prostrate. mat-forming and creeping forbs make up 20% of the cover. 

The association has Ille highest number of geophytes recorded in the xeric grass lands. 
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Table 5.3.2.\'.i.b Percentage li fe tonus 
of woody component. Diherf!ropo[!oll 
.{tll/olius - 1:111'1101'10 ca/ycina 
a::;'''ociation 

Percentage life forms ()f woody 
comoonent 

T ree~ 

Shnlbs 

Dwarf !'ilu-uhs 

33 
33 

33 

Succession. species diversitv and temporal change 

Table. S.3.2 .vi.c Percentage cover 
abundance of woody compont:ol. 
Diheteropogoll fi lifolills - E"lv-harta 
ca~'cln(J aSSOclatlllo 

Percentage coyer abunda nee of woody 
compOnent 

Trees < 1% 

Shrub, 1% 

Dwarf shrub!'i <1% 

As shown in Tables 5.3 .2.vi.b and c. trees, shrubs and dwarf shrubs each account for a thi rd oftbe 

woody species present per sample. However. while the shrubs prmi de 1% cover. tbe remaining 

woody species do not constitute as much as I%. 

Table S.3.2.vi.d Percentage Iii;' tunn s ()f grass 
co mpon t:nt Diheteropogml fillfoliu,~ -
Ehl'harlo calycina as:;;ociation 

Pa .. cenlag~ life form=, of grus~ 
comnonent 

Perennial 100 
Annual 0 

Grus::;es shOiter th an (m 50 
Grasse:-; tall er th an! m 50 

Tufted 100 
Mat-forming 0 
Stolon iien)u:, 0 

Rhizomu tou~ 19 

Tahle S.3.2.vlc Perct!ntage covel' abundance uf 
grl:l:'s component Dihe[e,.op{)gvnfilifoliu,~ -
l:.'hrharta calycina as:-;ocistion 

P~rcentage cover abundance 
accounted for bv grass species 

Perennial l JO 

AnnUll I 0 

< 1m tall 95 

> 1m tall 15 

Tufted 1 10 

Mat forming 0 

Sto!oniferou:; 0 

Rhizomatous 20 

Tables 5.3.2. vi .d and e indicate tbat tbere are no annual grass species present in tbe association. 

Although there arc as man,' grass species present tbat are less tban I m in height as there are tall 

species. the short grasses provide 95% of the cm er. All the grass species are tufted and 

approximately 20% of those species are a lso rhizomatous. No mat-forming or stoloniferous species 

were present Total grass cover is 11 0%. of which 20% was provided by species that are 

rhizomatous as well as tufted. 
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S.3.2.vii Cynodol1 dactylon - Ehrll(lrta caZvcilla association 

T able 5.3.2.vii a Percentage life tonns 
of I(>rb component, eynodoll doely/olI ­
EI1I'hal' la calycina association 

Percentage life forms offorb component 

18% 

23% 

ro~ae B Fabaceae oPo;Ceae DCyperaceae GOther 

Figure 5.3.2.\'ii Percentoge of :''Pecaes richness 
accounted for~' the Fahaceat!, Asteraceae, Poaceae, 
CY r~racca~ and other fam.i1.ies , Cynodon dacty/on -
Ehrilar[o ca/ycina as:,ociation 

Annuals 

Perennials 

FOIbs taller !ban 1m 

Forbs shorter than 1m 

Prostrate forb s 

Mat-fanning forb s 

Creepers 

Succulents 

Geoph)~es 

As shown in Figure 5.3.2.vii abO\·e. the Asteraceae and Fabaceae each constitute almost 20% of the 

species richness in this association . The Poaceae make up slightly more with 23%. There are almost 

twice as man\' species belonging to the Cyperaceae in this association as in the Diheteropogon 

filifo/ius - Ehrharta calycina association . Species in tlmulies other than the four described 

constitute almost 35% of species richness. 

Table 5.3 ,2.vii.3 indicates that the majority of the forb component consists ofpererulial species with 

only 5% being above I m in height. Prostrate. mat-fonning and creeping species account for 20% of 

the forb cover as in the Diheteropogon ji/((o/ius - Ehrharta calycina association. There is a 

relatively high percentage of geophytes. 
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Table S.3.2.vii.b Percentage life forms of wood\' 
component, Cynodo l1 dactyloll - Ehl'!larta calyci llCt 
association 

Percentage: Ii fe. of,v<x)dy corn ponent 

Tret!s 66 

Shmbs 0 
Dwarf :-;hrubs 33 

Succession. species diversity and temporal change 

Table S.3.2.vii.c Perc~ntage cover 
ublUldance of woody I,;omponent, CYllodon 
daciy loll - Ehrharto calycina associ<tti on 

Percenlage cover ahlUldam .. :e uf woody 
comOOllent 
Tree:-; <1% 
Shmbs 0 

Dwarf shrubs < 1% 

Tables 5.3.2.vii .b and c indicate that there are no shrubs in the woody component of the association . 

While tree species account for two thirds of the woody species. neither these nor the dwarf shrub 

species accoullt for more than I % of the vegetation cover. 

Table S.3.2.vii.d Percentage life forms of grass 
compont::nL C)modon dactylon - Ehrharto 
calycino a:-:.. .. ociation 

Percentagt! lite forms of gra:-;...; 
comoonent 
Perennial 100 
AIIDual 0 
Grasse~ :-:hOlter than] rn 37 

Gras..:;C$ laUer than 1m 63 

T ufted 84 
Mat-forming II 
Stoloniferou:-: 16 

Rhizumatous 32 

TabJe S.3.2.vjj.e Percen lage cover 
!:IblD1dance: of grass component, Cynodoll 
dacty/oll - Ehrlwrta ca~vcina a:.isociation 

Percentage con::r ubwldance 
accounted for by grass s pecies 

PerelUlial 135 

Annual 0 

< 1m tall 98 

:» lm taU 37 

Tufted 87 

Mat forming 34 

Stoloniferous 35 

RJuzomatous 58 

Within this association. no arulUal grass species were recorded. Although grasses shorter than 1m 

accounted for less than 40% of the species richness. they contributed approximately 100% Co\·er. 

The 60°;;, of tall species accounted for less than 40% cover. This grassland has the highest 

percentage CO\'er of grass species . The majority of grass species were tufted and accounted fo r 

almost 90% of the cover. However. mat-fanning. rhizomatous and stoloniferous species accounted 

for approximateh ' 130% cover betll'een them. Mat-forming species accounted for over 30% of 

cover whi le rhizomatous species accounted for almost 60% ofthe cover. 
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S.3.2.viii Themeda triondra - Ehrharta ca/ycina association 

16% 

Figure S.3.2.yiii Percentage of species ri chness 
accounted for by the Fabacl!ae, Asteracctle. Poaceae, 

Crperacea~ and other ti:l.1nilies, Themeda tnandra­
t:hrharrQ calyc ina a:-;:-;ociation 

TableS.J.2.v.i a Percentage life fonns 
uf forb (;OmpunenL Themeda friandra­
Ehrharta calycina association 

Percentage life forms of forb comJXlOem 

Annuals 3 

Perennials 'l7 

F orbs taller than 1m I 
Forbs shorter than 1 rn 84 
Prostrate tc)rhs 13 
Mat-fanning forb, 4 

Creepers 2 

Succultnl::i 2 

Geophyte, 10 

As shown in Figure 5.3,2,viii above. the species richness in this association is between 15 and 20% 

for the Asteraceae. Fabaceae and Poaceae. The Cyperaceae constitute 8%. the second highest 

richness for that fami'" in the xeric grasslands, Species richness due to other families is 

approximately 40%. 

The forb component includes few annual species (Table 5.3.2,vi ii .a) and all but I % are below 1m in 

height. Prostrate. mat-fomling and creeper species comprise almost 20% of species richness, and 

geophytes account for 10% of species. 

Tahle 5.3.2.,-iii .b Percentage lire forms oj' 
"'uod .... componl!nt, Themedo lriandra -
Ehrhorto ca lydna association 

Percentage I ~ 't! forms o f woody 
component 
Trees 33 
Shrubs 33 

Dwarf shruhs 33 

T~lble S.3.2.viii.c Percentage c.:O\'er 
ubtmdanc.:e of woudy component, Themeda 
(riandra - Ehrharw calycillD association 

Perct:ntagt: c.:over abundance of woody 
component 
Trees ..-:1% 
Shrub, < 1% 

Dwarf shrubs < 1% 
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As shown in Tables 5.3.2.viii .b and c. The woody species arc evenl. spread between tree. sJuub and 

dwarfshmb components . However, none of them account for as much as I % cover abundance. 

Table 5.3.2.viii.d Percentage life forms or 
gras~ compoDt!nl 7'llemeda triandra -
Ehl'liarta calycillo assot.:iation 

Life forms as % of alpha divt:rsity : grass 
component 

Perennial 100 

Annual 0 

Grasses shOiter than 1m 45 
Grdsse.s tall~r than 1m 55 
Tufted 85 
Mat-forming 10 
Stoloniferous 15 

Rhizomatous 30 

Table 5.3.2.\"iii.e Percentage co,'er 
abundance of grass component. Themeda 
cricmdra - Elwharla calycina associution 

Percentage L:over abundance 
accou nted for by grass s pecies 
Perennial 103 

AIIDua i 0 

<1m tall 93 

> Jm tall 10 

Tuft.od 93 

Mut Jorming 10 

Stoloniferous I II 

Rhizo matoll :' 35 

In tbis association there are no almual I,rrass species. Although the number of species shorter than 

1m is rough h' the same as those which grow to 1m or taller. the short species account for 93% of 

cover abundance as opposed to 10% by the tal ler species . The majority of species are tufted with 

10% mat-fonning, 15% stoloniferous and 30% rhizomatous , These figures are reflected in the 

percentage cover abundance for each of these life fonns . Stololliferous and rhizomatous species 

accoullt for 45% of the vegetation cover. 

S.3.2.ix Sporobolus africallus - Setaria spltacelata association 

As shown in Figure 5.3.2.ix below, the percentage species richness accounted for by each of the 

ASleraceae. Fabaceae. Poaceae and Cyperaceae families is between 10 and 15%. with other species 

making up 46% of species richness. This association has the highest number of Cyperaceae and the 

lowest Fabaceae and Poaceae species in the xeric grasslands . The number of species in the 

ASleraceae is the second lowest in the xeric grasslands. being fewer only in the r.ynodon dactylon ­

Helic/otrichon hirtulum association. This association was ploughed over 40 "ears ago (see Chapter 

4). 
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Table S.3.2.ix a Percentage life forms of forb 
component, Spolvbolis uj-icanlls ~ Setaria 
sphace/alD associat ion 

Percentage lift: forms of forb cOInIx>oent 

46% 

12% 

Figu_rc 5.3.2.ix Percentage of species lichness accounted 
for hy lhe F abaceue. Asteraceae: Pnaceac:, Cyperaceae Hnd 
other famih t:s, Sporobolis afilcanlls - ,\'etaria sphacelata 
association 

AnnuaJs 

Perennials 
F orbs taller than 1m 

Forbs shorter than 1m 

Prostrate torbs 

Mat-forming forb s 

Creepers 

Succult>1ts 

Geophytes 

Table 5.3.2. ix.a indicates that most of the forb component consists of perennial species and none of 

the species are abm-e I m in height. Prostrate. mat-forming and creeping species make up almost 

20% of the fo rb component. Geophyte numbers are low, with the lowest percentage for the xeric 

grasslands occurring in this association. 

Table 5.3.2 .1x. b Percentage lilt: 
forms of wl)(Jdy comp:mt!nL 
Sporobolis uji-icanlls - Se taria 
sphacelatG as..""ociatiol1 

Life fo mls (IS % of alpha di",:rsity: 
woody component 

T ree~ 

Shrub~ 

Dwarf sru"ubs 

0 
50 

50 

Table S.3.2.ix.c Percentage cover 
abundance of woody co mponent. 
,(.,'porobolis a.!i'iCGlI lIS - Setaria 

,~phQcelata association 

Percentage cO\"er abundance accounted 
lor by woody component 

Trees 0 
Shrub, <1% 

DWdrf shrubs <1% 

Tables 5.3.2.ix.b and c indicate that there are no tree species among the woody component and that 

the shrub and dwarf shrub species each comprise less than 1 % of the percentage cover. 
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Tabl. 5.3 .2.ix.d Percentage life th,ms of grass 
c.;omponenl, Sporobolis a.licanlls - Se raria 
sphacelara as...;ociatioll 

Life I'onns as % of alpha diversity : grass 
comoonenL 
Perennial 100 

Annual 0 
Grass!;!s shnrter than 1m 50 
Gra::ise- taller than 1m 50 
Tufted 80 
Mat-forming 20 
Stoloniferous 20 
RhiZO ITII:HOUS 30 

SuccessIOn. species diversify and temporal change 

Table 5.3.2.ix .• Percentage cover abundance 
of grass component . Sporobolis afi'icanus ­
,<"'elaria sphace/ota associati on 

Percentage ~('In:r I:Ibundance 
accClunted f('l r by ~raS!i s pec ies 

Perenn ial BI 
Ann usl 0 

1m tall 51 

1m tall 30 

Tufted 57 

Mat fo rmi ng 24 

Stolon ifer('lu s 24 

Rhiz("Imatous 29 

As shown in Tables S.3.2.ix.d and e. there are no annual grass species U1 this association. 

Percentage cover abundance of grasses is 81 %. the lowest value for the xeric grasslands. Although 

half of the species are aboye 1m in height and half are below. only 30% cover is due to the ta ller 

species . Tufted grasses are the most numerous and make up almost 60% of the vegetation cover 

while mat-fonning species account for 20% of the grass species and over 20% of the cover. 

Stoloniferous and rhizomatous species make up 50% of the species richness and over 50% of the 

cover abundance. 

S.3.2.x Cynod()// dactylon - H elietatric/ton hirtulum association 

Figure 5.3.2.x indicates that half of the species in this association belong to families other than the 

Asteraceae. Fabaceae. Poaceae or Cyperaceae. Tlus is the highest representation of other families in 

the xeric grass lands. The association contains the lowest percentage of Asteraceae and the second 

lowest Cyperaceae in the xeric grassland associations. The Fabaceae and Poaceae each represent 

almost 20% of the species present. The association occurs in areas that were ploughed within 20 

years of the study (see Chapter 4). 
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9% 

Tahle 5,3,2,x a Percenluge life forms of 
forb component , Cy/lodon dactylon­
H eHclofrichon hirtu/uIII l:lS~OCial io n 

Percentage l~:e forms uf forb comrxmenl 

50% 

5% 

Figure 5.3.2.x Percentage of specie~ richnes s accounted for 
b.1l the Fabaceae. Astc.rBc t:ae, Poacl!ae, Cyperaceac: and other 
families_ C)'l1odon dactylon -HeliclOtrichon hil'lllllllJl 
association 

Annual, 

Pen.llnials 
F orb, taller than J m 

Forb:; shorter [han 1m 
Prostrate forb s 

Mat-fOiming forb, 

Creepers 

Succulents 

Geophyte, 

As shown in Tables 5.3.2.x.b and c. the life fonns of dle woody component are evenly shared 

between tree. shrub and dwarf shrub species. However. none of the life fonns constitutes as much 

as 1% of the co,'er abundance in tbe vegetation. 

Table S.3.2.x.h Percentage life forms 
of woody component, C~vllodol1 
dacrylon - Hdictotrichon hirl1llum 
associati on 

Life forms as % ofa1phl:l di\'ersity: 
woody component 
T ree:; 

Shruh s 

Dwarf shr ub~ 

33 
33 
33 

Table 5,3.2,x.c Percentage cuver abundance of 
woody component, Cy"odol1 dactyloll -
H eliccoll'ichon hirfu/u11I association 

Percentage cover abundance accoun led 
for by woody component 

Trees < 1% 

Shrub, <1% 

Dwarf ,Ju'ub, <1% 

Tables 5.3.2.x.d and e indicate that almost half of the grass species present in this association are 

alUlUal while slightly more than half are perennial species . The annual species only account for 10% 

of the cover abundance of grass species. while dle perelUlial make up almost I ID% cover. Over 

90% of the grass species are abO\·e I m in height but onl\' account for 25% of the percentage cover. 

While 87% of species are tufted and 13% are mat-fonning, the fonner account for 45% of the cover 

whil e the latter account for 63% cover. Grasses that are stoloniferous and rhizomatous account for 

40% of the alpha di,~ersity and over 11 0% of the cover. 
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Table 5.3.2 .x.d Percentage life forms 
uf grct ::i,s c(l mponcnL CYl1odoll 
dacly /on - Helic{Olricholl hil'lll/Ilfll 
a.ssoclation 

Life forms as % of alph ~ diversity : gras.." 
componenl 
Pc:rennial 53 

Annual 47 

Grasses shon~r th un 1 m 7 

Grasses taller 1h;;ll1 1 m 93 
Tufted 87 

Mat·formi ng 13 

Stoloniferous 20 
Rhizomatous 20 

Succession. specie;' diversity and temporal change 

Table 5.3.2.x.e Percent~ge cover 
abun dance of gra:;s ~omponen t: Cynodon 
daely /on - Helictotricholl hil'll/lulII 

a:-;,,,oL: iation 

P\!fct:ntagt: cover abundanc~ 
a.ccounted for bv grass spt!cies 
Perennial 108 

A Ilnual 10 

< 1m taU 9, 
> 1111 tall 25 

Tuft.d 45 

Mat form ing 63 

S to Ion i Ie:rous 64 

RhiZ.omatolls 48 
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5.3.3 Results of studies on temporal changes and the effect of fire in mesic associations 

5.3.3.1 Temporal variation in mesic associations 

The results of DECORANA analysis of the Themeda triandra and Themeda triandra -

Hyparrhenia hirta associations are sho,,", below in Figures 5.4.2. l .a, b and c. The data for July, 

October and December are given. indicating the positions of the associations at mid-winter. spring 

and mid-summer respectively. (Other associations present in that study area are omitted for the sake 

of simplicity) . 

• ••• • 

• • • 

.. 

" ~ ./0 

., 

.. 

Axis 1 

Figure 5.3.3.1.a DECORANA analysis of mesic associations, Potter's Pass, July 

- - - ----
Axis J 

- - - - , 
"' 

. " 

- .\jllr ill' "rTh.",.d~ , . ,. "dr> .nd The,n.d. It,o ,, (\ .. _ 
Hyp l rrhnll hlrr . ' = IHI'II~nl 

Figure 5.3.3.1 .b DECORANA analysis of mesic associations. Potters Pass. October 

141 



Chapter 5 Succession. species diversity and temporal change 

v 
~. ~ 
G/------~ 

Axis 1 

Figure 5.3.3.1.c DECORANA analysis of mes ic associations. Potters Pass. December 

As shown in the results above, the two associations showed clear separation during mid-summer 

and mid-winter. Ho\\~ver. the twelve samples taken in October were inseparable, with ten samples 

having the same values and the remaining two bei ng Ye,,· close. 
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5.3.3.2 Effect of Fire on Mesic Associations 

5.3.3.2.a Themeda triandra association 

Within the Themeda Iriandra association. two sets of plots were sampled over a twelve month 

period starting in June. One set of plots had been burnt when the study commenced while the last 

time at which the other set had been burnt was not known. All the plots were subject to unplanned 

burning in April the following year (Judd, 1995). 
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" - " " • u t· ..Q ;.-, .!:::' 
§l .D S 0 8 " , 

~ ~ " ~ 

.( u ~ 
0 u " " ~ 

0 
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] 
u ." 
~ 

,2 
~ 
0. 

UJ 

--- % Covel"o Unhwned sites 

~ N-umher of species, Unburned 
! sites 

---0-- % Cover. Burned sites 

--M- Number of species, Burned 
sites 

--------------~ 

Figure 5.3.3.2.a AYerage percentage coyer and number of species before and after burning, 

Themeda lriandra grassland 

The results shown in Figure 5.3 .3,2.a indicate that the percentage cover of the sites not burned in 

June remained at 1000;., until the onset of fire . The sites burned in June showed a rapid increase in 

cover and b,' October this had reached 85% having started at 5%. However a maximum of 95% 

cover was only attained seven months later in January, Because of the occurrence of another fire in 

mid-April. all the samples were burnt By July. the vegetation that had been burnt the previous year 

showed a greater percentage cover than that which had not been burnt The study could not be 

continued because of the remoyal of the markers for the sample sites by human interference. 
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Figure S.3.3.2.b Themeda triandra grassland within six weeks ofbuming 

Figure S.3.3.2.c Themeda triandra grassland nine months after burning 

The species richness in the samples that were not burned in June remained lower than that of the 

unburned samples until January, when it increased to three species more than those in the unburned 

samples. However it decreased over the following two months suggesting that several of these 
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species were annuals. After all samples were subject to fire in April. the species riclmess of both the 

previously burned and unburned sites was the same. suggesting that there is a consistent group of 

species which is not destroyed by fire. The species present included Themeda triandra. 

Hyparrhenia hirla. Ciu.lia helerophylla. Gerhera piloselloides and Dierama pendulum. Other 

species present were in seedling fonn and not immediately identifiable. 

Within eight weeks of the April firc. percentage cover and species richness in the samples which 

had been burned the previolls July were slightly higher than in the samples which had not been 

burned. No comment is made on this as it is felt the lack of subsequent data prevents further 

inferences from being made . 

5.3.3.2.b Themeda triandra - Hyparrhenia hirta association 

The samples used in the analysis of Themedo Iria/1dra - Hyporrhenia hirlo grasslands were 

unburned at the start of the study. The results shown in Figure 5.3.3.2.d indicate that the sites which 

were subsequentl\' burned in July had a slightly greater percentage cover abundance at the 

beginning of the stud\' than those which were not burned. while the species riclmess of the fomler 

was slightly less than tbat ofthe latter. 

The burned vegetation reached 95% cover abundance within seven months and equalled that of the 

unburned samples in January when it attained 100% caver. A subsequent fire in April prevented 

further detennination of this vegetation ' s response to fire. The unburned vegetation reached its 

maximum cover in January. after which it began a slow decline and by May it was 90%. A fire 

occurred i)1 late May. thus long-tenn yariation could not be examined. 

Initial species riclmess in the originally unburned sites was higher than in those that were burned in 

June . DiYersit\' showed a steady decl ine until March when numbers began to increase. The increase 

may be due to the decrease in coyer abundance of pereruual species. which enabled arumal species 

to establish themselves before being ousted b,' the increasing cover of pere11l1ial species . In the 

burned vegetation. species diversity showed an initial decrease after fire followed by an increase to 
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a richness greater than that showed in the unbumed \ egetation. Diversity declined from October to 

Ma\' as the cover abundance increased. After buming in April species richness was the same. 

because of the persistence of such fi re-resistant species as Themeda /riandra. Hyparrhenia hirta. 

Gazania krehsiana. Cluna he/erophylla and Gerbera pilosellnide.\·. 

Figure S.3.3.2.d Average percentage cover and number of species before and after buming. 

Themeda trlOndra - Hyparrhenia hirta grass land 
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Figure 5.3.3.2.e Themeda triandra - Hyparrhenia hirta grassland shortly after burning 

Figure 5.3.3.2.f Themeda triandra - Hyparrhenia hirta grassland five months after burning 

147 



Chapler j Succession. species diversitv and temporal change 

The results show that followi ng fire there is an initial increase in annual species which is not 

sustained as the perennial species regain their abundance. Establishment of annuals is therefore 

opportunistic and follows the pattern outlined for succession whereby ephemeral species are the 

first to colonise after disturbance. The presence of propagules such as seeds in the soil and the 

persistence of vegetative portions of perelUliaJ species deternline initial species composition. 

5.4 DISCUSSION 

5.4.1 Diversity and Life Forms 

From Table .5 .3 I.a and b above it is apparent that the highest alpha diversity in the Eastern Cape 

Coastal Grasslands occurs in tile mesic Themeda (riandl'CI association with 206 species . The mesic 

grasslands are subjected to varying amounts of grazing. trampling and burning. The Stenolaphrum 

secunda 111m - Cen/ella col'iacea association occurs in areas tbat have been subjected to severe 

trampling and phvsical disturbance. In the xeric grasslands. the greatest divers it)' oeems in the 

Themeda II"IclI1dra - Ehrharta calyclna association which has 119 species. The Diheleropogon 

tiltfiJ/ius- Hhrhar(a calycina and Cynodon daclylon - Ehrharta calycina associations are subject to 

intensive grazing pressure. while the Sporobolus africanus - Selaria sphacelala and Cynodon 

daclylon - Helic/olrichon hirlulwl1 associations occur 011 areas tbat were ploughed. It is felt that the 

Themeda triandra association represents tile climax vegetation of the mesic grasslands. while the 

Themeda fl1andra - Ehrharta calycina association represents the climax vegetation within the xeric 

grasslands. The results shO\\11 in table 5.2.2 .ii indicate tbat there is high beta diversity between the 

mesic and xeric associations. It is slightly less between mesic associations than between the xeric 

associations . 

~J accordance with Mcintyre e( al. (1995). Iightl\' grazed and ungrazed associations had greater 

alpha di"crsity than grazed associations . This partially supports the lnteffilediate Disturbance 

Hypothesis (van der Maarel: 1993). It is in contrast with studies on savrumah vegetation in India 

where protected vegetation showed a lower diversit\' than grazed vegetation (Pandey and Singh. 

199 I) . Areas which were more severely grazed or stressed bl' environmental conditions had a lower 

species diversity in agreement with results by Westhoff (1971. in an der Maarel. 1996: Belsky. 

1986. in Pandey and Singh. 199 I: Pandey and Singh. 199 I). This also supports the work of Watt 
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(1947) that in vegetation under high environmental stress. a species-poor association will de, elop. 

In contrast. where there is a low degree of environmental stress. species-rich associations will 

develop . ContrarY to studies by McKenzie (1987) ill the fonner Transkei. the rate of species challge 

along a disturbance gradient due to ploughing is greater than along a grazing gradient. 

Within the mesic associations. the Themeda rriandra - Anthospermllm herhaceum association has 

dIe lowest alpha diversity. This may be attributable to the fact that it is the least e,,'(ensive 

association and that it appears to be limited to the steep cliffs in the vicinity of Morgan 's Bay, In 

addition its proximity to presumed high levels of salt spray alld exposed location contribute to 

environmental stress. The high abundance of the mesic forb Anthospermllm herhacellm indicates 

high moisturc levels. which may be influenced b,' sea fog , Beta diversity is lowest between this 

association and the Themeda triandra and Hyparrhenia hina - Themeda triandra associations 

\Vhich are located adjacent to it. This result supports the findings of Cowling er al. (1997) who state 

that beta diversity is lowest between a habitat which is small in extent alld a larger contiguous 

habitat thall between two larger habitats . The similarity coefficients are highest between the 

Themeda Iriandra - Anrhospermuin herbaceum alld Themeda triandra alld Stenotaphrum 

,)'ecrmdalum ("enrella coriacea associations. this indicates that the Themeda lriandra -

Anlhospermul11 herbacewn association is most similar to the least and most disturbed associations. 

reflecting its phvsical location adjacent to these association . 

Overall. dus association is characterised as short, perennial-dominated grasslalld . It has low species 

richness alld ma\' be considered to be a depauperate fonn of the Themeda Iriandra association. It 

has the lowest alpha di,·crsity. highest number of mat-fonning alld prostrate forb species. highest 

number of mat-fonning. rhizomatous and stoloniferous grass species. and the second lughest 

number of annual species within the mesic grasslallds. It has the highest percentage cover of grass 

species and no tree species are present at all , The short nature of the vegetation alld low diversity is 

in accordance with its locality on shallow soils on e,,'(remely exposed cliffs above the oceall with 

little protection against prevailing salt-laden winds . The high number of ruilluals and rhizomatous 

and stoloniferous species indicates that it is a low successional sere. 

The Themeda triandra association is the most e,,'(ensi, e grassland type in the Eastern Cape Coastal 

Grasslallds. As it covers a " 'ide area it occurs in a wide , ·ariet,· of habitats it is to be expected dlat it 

has a high alpha diversit), relative to the od,er associations . The lowest beta di,'ersity occurs 
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between this association and the Themeda rriandra - Anfhospermllll1 herhaceliln association. 

However. the 77,emeda l17andra association has a far higher alpha diversity with approximately four 

times the species rielmess of the Themeda friandra - Anfho.lpermwn herhacel/In association. The 

coefficient of similarit\' indices show that apart from the Themeda triandra - Anfhospermliln 

herhacewn and Hyparrhenia hirla Diheferopogon amplecfens associations. it is most similar (0 

the climax xeric Themeda triandro Ehrharta calyeina association . 

O\'erall. this association bas the highest alpha di\'ersity of the mesic grasslands and the highest 

number of geophyte species . It has a high percentage of perelmial forbs and grasses and extremely 

low abundance of wood\' species . It is mixed grassland in terms of height. "ith about balfthe cover 

due to species which never exceed I m ill height. It is felt that tbis grass land association represents 

the climax mesic grassland in the study area. 

The Hyparrhenia hirta - Diheteropogon ampleelens association has the third largest alpha diversit\' 

\"ithin the mesic grasslands . It is most similar to the Hyparrhenia hirla Themeda lriandra and 

Themeda Irlandra associations. It has coefficients of similarit\' of between .30 and .40 with all but 

the most disturbed xeric and mesic associations. These relatiyely high values coupled with its low 

species abundance indicates that the species present are common throughout the study area. 11,e 

association occms on soils which are phosphate and potassium limiting: therefore only these species 

which can tolerate such conditions are present. Such species are likely to have \\ ide ecological 

amplitudes I.e. abilit\ ' to over a wide range of en iron mental conditions . The soi l factors may 

explain the loll' alpha diversity of this association. 

This association has no annual grass species and few annual forbs. The alpha diversit" is almost half 

that of tbe 7'hemeda triandro association, which is considered to be the climax association ill the 

mesic grasslands . 11,e cover abundance is low relati\ e to that of all the other mesic associations. 

and there arc the least number of geophytes and forbs abm e lm in height. TIle grass component 

consists mostly of tufted species and approximatel\' 60% is above I m in height. The sward thus 

does not ha\ 'c a uniform height appearance (see Figure 5.4. 1). This grassland was located in areas 

where cattle wcre grazed and the effect ofland use mal' hm c been to cause a decrease in di, ersit\' 

and abundance in the association (see Chapter 4). 
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The Hyparrhenia hirla - Themeda Iriandra association has the second highest alpha di\ersity of the 

Eastem Cape Coastal Grasslands. Although the lowest beta diversity occurs bet\veen it aild the 

Themeda Iriandra association. the coefficient of similarity is relatively low. The association has low 

coefficients of similarity with most of the mesic associations but values of above .30 are common 

for the xeric associations. This indicates that species similarity is closer to that of the xeric 

associations. possibly because of the effect of grazing (see Chapter 4) . 

TIlls association is characterised by a higb alpha diversity. tufted grass species and a sward that is 

generally abo\c 1m in height. It is the tallest sward in the mesic grasslands. There is little cover by 

wood,· species and fe\\· annual. mat-forming and prostrate forbs occur. The overall average cover 

per sanlple is lower than that of the Themeda {riandra association, possibly because this grassland is 

subject to grazing by cattle (see Chapter 4). 

The SlenOlaphl1l111 secllndalum - Centella coriacea association has the second lowest alpha 

diversity of all the associations within the study area. It shows little slmilaril\· to any mcsic 

association except the Themedo Iriandra - Anlhaspermum herhaceum association . The coefficient 

of similarity is .45_ one of the Illghest values in the study_ suggesting again the presence of species 

able to withstand severe enyironmental pressure. The lowest beta diversity occurs between the 

association and the Themeda {riandro - Ehrhorta calycino and Sporoholus q(ricanll.\- - Selana 

sphacelala associations of the xeric grasslands while coefficients of simi larity are slightly higber 

with these associations. The close similarit,· between the association and the Sporoho/us q/i-iconus -

Selaria .,phacelala association indicates its similarity to severely soil disturbed environments. 

The SrenOlaphl1lln secunda 111 In - Centella coriacea association is characterised b~- a shon grass 

sward with the lowest cm er abundance of species abm-e I m in height. It has the highest cover due 

to mat-foll11 ing and rhizomatous species. It has tbe highest number of annual species and the lowest 

alpba diversit~ · within the mesic grasslands. This grassland occurs in areas subject to intense 

disturbance because of vebicular pressures and pedestrian trampling (see Chapter 4) which may 
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well account for the 10\\' nature of the vegetation and the high number of annuals. This association 

is regarded as being at a low seral stage in terms of succession. 

The Diheleropogon fi/ifi!/ius - Ehrharla ea/yeina association has the lowest alpha diversity of the 

xeric grass lands. Similarity to the mesic associations is very low as shown by the beta diversity and 

coefficients of similarity. These factors indicate that it is most similar to the soil disturbed 

Spomho/lIs african us - Selaria sphace/ala and ()!nodon daely/on - Heliclolrichon hil'lu/um 

associations. The association occurs in heavilv grazed communal land (see Chapters 3 and 4). It 

appears that the effect ofheavv grazing on species richness is more severe than the effect of a major 

soil di sturbance such as ploughing. There is roughly 40% beta diversity between this association 

and the (,ynodon dacly/on - Ehrharla ca/ycinCi and Themeda Il7cmdrCl - Ehrharta ca/ycinCi 

associations but with the remaining two xeric grasslands. beta diversity is above 60%. 

The association is characterised by a short grass sward dominated by perennial grasses and a high 

number of annual forb species. Members of the Fabaceae and Asteraceae dominate the forb 

component. Prostrate and mat-forming forbs comprise almost 20% of t.his component. The grasses 

are all tufted although some are also rhizomatous. The association has the highest number of grass 

species within the xeric associations. 

The ('ynodon dacry/on - Ehl'harra ca/ycina association has the second highest a lpha diversity oftbe 

"eric associations. It is IllOSt similar to the xeric associat ions which were not subjected to ploughing. 

(n addi tion. beta di versit,· is relatively low and the coefficient of similarity high with Hyparrhen/C/ 

hina - Diherempogon amp/eclen.\' association. This suggests species similarities based on ability to 

withstand grazing and trampling 

The association is characterised by perennial grasses with the highest cover abundance for grass 

species in the xeric grasslands. Cover abundance due to mat-forming species is illgbest in ulis 

association of the xeric grasslands. Prostrate and mat-forming forbs fonn one ftftb of the forb 

species ricimess . There are no shrubs and the woody component accounts for less than I % of the 
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total vegetation cover. Alpha diversity is the second highest value recorded in the xeric grass lands , 

The grass sward consists mainly of short species with approximately one third of cover being due to 

mat-fonning grasses. The association occurs on hea\'ily grazed and tramp led communaUy-owned 

areas (see Chapter 3) and the results support findings b,' Acocks (1966) and McKenzie (1984). 

These authors have found that heav\' continuous grazing res ults in a uniform sward witb high cover 

abundance of grasses. as demonstrated in this association. The presence of mat-fonning species is 

indicative of high trampung pressure . 

The 7'llemeda triandra - Ehrharta cCI/ycina association has the highest alpha diversity of the xeric 

grasslands and is almost 60% of the highest alpha diversity in mesic associations . It is regarded as 

representing the cumax vegetation of the xeric associations. Beta diversity and coefficient of 

simi larit,· \alues indicate that the highest similarity is between the association and the ()'nodon 

dacty/on - Ehrhal'ta ca/ycina and Sporoho/us africanll,\' - Setaria sphacelata associations. There is 

also fai rly high similarity between the association and the climax mesic association . 

The association is characterised by a short grass sward witb a low abtmdance of woody species and 

up to 20% of the forb component consisting of prostrate or mat -fonning species. Onl\' 10% of the 

cover is due to mat-fomling grasses . 11lere are few alillual forbs and no annual grass species 

present. This association has the highest alpha diversity in the xeric grasslands but onlv the third 

highest cover abundance of grasses, It is considered to be the association which most closely 

represent the ciima, vegetation of the xeric grassland associations . Since this association did not 

occur e"'tensi,,ely in unutilised or lightly utilised vegetation. it is fclt that a climax association was 

not defined in the stud\' , The presence of Ehrharla ca/ycina, which occurs after disturbance. 

indicates that the vegetation may not be pristine. 

The Spomho/71.l' a/Nean".I' - Setaria "phace/ata association has the second lowest alpha di, ersity of 

the xeric grasslands. It occurs on highly disturbed soils that were ploughed within the last 40 years 

but that ha, c since been allowed to revegetate. The vegetation is now utilised for cattle grazing (see 

Chapters 3 and 4). The highest coefficient of similarity indices are with the Cynodon dacly/OI7 -

Ehrha/'la ca/ycina and Themeda Iriandra - Ehrha/'la ea/ycina associations. but it also has a 
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relatively high simi larit, · to the mesic associations . 111is supports the idea that there is a group of 

species common to aU the associations in the study area. 

The association is characterised by a short sward with no annual grasses and few annual forb 

species. There are no tree species present and the number of geophytes is the lowest recorded for 

the xeric grass lands, 11,e association has the highest number of Cyperaceae and the lowest number 

of Poaceae species as well as having the lowest cover abundance of grasses in the xeric grasslands. 

Members of the Fabaceae are poorly represented in this association. which has the second lowest 

alpha di, ersity of the xeric grasslands. [t is a true secondary grassland. 

The Cynodon dactylon Helictolrichon hirlllium association occurs on soils that were ploughed 

within the last 20 years and have since been left fallo\\'. The,' provide grazing for a small number of 

cattle (see Chapters 3 and 4) . The beta diversity and coefficient of similari ty values indicate 

dissimilarities between the association and most of the mesic associations. It shows greatest 

simi larity to the xeric associations and soil-disturbed Slenotaphrum seclIndalllm - Centella coriacea 

association. [t is regarded as being the nearest representati,e of a pioneer community in the 

grasslands. The similari{\' indices suggest that there is a suite of species within the mesic and xeric 

grasslands. which are able to survi ve severe environmental stress and that these species will persist 

despite these stresses. They are the species that give the system its resilience. 

The association is characterised b\' a short grass sward dominated by mat-forming perennial 

species . There are man\' annual grass species. unlike all the other xeric grass land associations. 

which lack annual grasses. There ma" have been more annual species immediately after ploughing 

was discontinued but this is not known, Perennials below 1m in height dominate the forb 

component ,,; th low cover abundance accounted for b,' wood,' species , The geoph~1e component is 

as high as that of the Themeda thandra H1I'hal'ta calycina association. This was unexpected 

seeing that the soil bad been ploughed. The cover abu ndancc is fairly low but species richness is the 

second highest in the xeric grasslands. 
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Studies oftbe alpba diversitv of the grassland associations indicate that the mesic associations are 

generally richer than the xeric associations . The exception to this is the Themeda triandra -

Antho"perlnllln herbaceum association. whicb may be regarded as a depauperate fonn of the 

Themeda triandra association. Grazing and ploughing reduce diversity in a ll associations . 

The results of the diversity study indicate that there is high beta diversity between the mesic and 

xeric grassland associations. Within the mesic grasslands the lowest beta diversity scores are 

between the Themeda triandra - Ehrhclrla co/ycina. Diheteropogon fili(o!ius- Ehrharta ca/ycina 

and Cynodon dactylon - Ehrharta ca/ycina associations. indicating that the highest level of 

similarity and lowest species tUillover rate occurs between these associations . The beta diversity 

between the Themeda triandra - Anthmpermum herbaceum association and the Stenotaphrllm 

secllndatllm Centella cOl'iacea association indicates similarity between the physically disturbed 

and the environmentalh' stressed associations. The Steno/aphrllm secunda/11m - ten/ella coriacea 

association shows the lowest beta diyersities between itself and the xeric grasslands. This may be a 

function of disturbance. since this is the most disturbed of the mesic associations. The high beta 

diversity between the Themeda Iriandra association and the Hyparrhenia hir/a - Dihe/eropogon 

amp/ectens association ma\' be partl \, due to the potassium and phosphate deficient soils on which 

the latter association occurs (see Chapter 4), 

The coefficient of similarity indices support the results of beta diversity analysis. They show that 

there is a greater degree of similarity between xeric associations than between mesic associations. 

this was unexpected given the fact that the xeric associations have been subjected to greater 

disturbances than the mesic associations. Coefficients of similarity are much the same between 

grazed and ploughed vegetation in the xeric associations . However. beta diversity is lower between 

the grazed and climax associations than between the ploughed and climax associations . Between the 

most heavil\' grazed Dihe/eropogon fili(olius- Ehrharla ca/ycina association and the Cynodon 

daCIy/on - Helicto/richon hir/lllum association that was ploughed 20 years prior to sampling, beta 

diversitl ' is high. These results imph' that the effects of disturbance due to grazing and ploughing 

are dissimilar. Recover.' from these two types of disturbance is not likely to lead towards 

convergence of the vegetation. Species turnover in the xeric grasslands along a ploughing gradient 

is higher than along a grazing gradient. indicating that the former disturbance is more significant 

even though the species richness is higher. 
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Of the families examined within each association. tbe Poaceae are the most important in the study 

area. The effect of ploughing in the xeric grasslands appears to be a severe decrease in the number 

of grass species , There were no annual species recorded in the mesic associations wbile in the xeric 

associations annual grass species were only found in the Sporobo/us africanus - Selaria sphace/ata 

association. This may be due to the fuct that the Sporoho/lls africanus - Setaria sphaceiata 

association was not being grazed as heavily as the other xeric associations. All the associations 

throughout the study area were grazed, so it may be that the lack of atmual grasses in the xeric 

associations is due to a combination of less moisture and grazing, In addition. ploughing in the xeric 

grasslands appears to give rise to an increase in the number ofCyperaceae species. at the expense of 

the Poaceae , This effect is more pronounced in the areas which were ploughed 40 years ago than in 

those which were ploughed 20 years ago , This may indicate that moisture conditions have improved 

mOre in the areas which were ploughed over 40 years ago than in areas which were ploughed more 

recently. enabling the Cyperaceae to colonise more of these areas than in other associations. 

In the xeric grasslands the Asteraceae and Fabaceae contribute as much to species richness as ti,e 

Poaceae although the Asteraceae appear to decline after ploughing. Legume interactions as 

described by Schwuming and Parsons (1 996) indicate that under poor soil nitrogen conditions, tbe 

growth of legumes that are able to fix nitrogen is favou red. When soil nitrogen conditions are good. 

the growth of grasses is favoured because of more efficient nitrogen uptake (after Thomley et af. . 

1995). Ultimately a balance is established, allowing for co-existence of both grass at1d legume, 

While soils nitrogen conditions were not examined in the study because of experimental constraints. 

the results suggest that in the xeric associations. nitrogen levels may be low. favouring the legumes 

over the grasses. Within the xeric grasslatlds themseh es. grass lands subject to the heaviest grazing 

atld trampling pressure i.e . the Diheteropogon .fili /o/ius - cnrharta ca/ycinC/ association have a 

wider variety of legume species than the grasSlatlds which were formerly ploughed, This is 

consistent with results shown by Hader el ai, (1999) who found that legumes increased more than 

any other family in shrub lands that were cleared and grazed. It was expected that the legume 

numbers wou ld be lower in the ploughed lands because of the application of fertilisers but they are 

still fur more common than in the mesic grasslands and seem to playa greater role in the xeric 

grasslands. This may be due to soil nitrogen levels but rainfall requirements. temperature and 

seasonality ma\ ' also be involved. Further study of this aspect of grassland structure is warranted. 

156 



Chapler 5 Succession. species diversity and lemporal change 

Other familics contribute 35 - 45% of species richness in the mesic grasslands. but the range is 

wider in the xeric grasslands where they contribute 30 - 50% of diversit)'. It is possible that the 

lower rainfall experienced by the xeric grasslands results in conditions which are less suitable for 

grass species and thus a wider variety of other species is able to exist. The mesic grasslands have a 

higher a"erage cover abundance of grass species per plot than do the xeric grass lands. which is 

consistent with findings b,' JerUl)' (1980). O'Connor (1985) and others that grass productivit\' 

increases with increasing rainfall (see Chapter 4). 

In tenns of perennial versus aJUlUal species. annual species did not contribute more than 5% cover 

in aJl)' association except the C~vnodon dactylon - Heliclotr1chon hirlulum association . This 

indicates that within 20 years ofamajor disturbance of the soil. up to 90% ofthe vegetation cover is 

accounted for by pererUlial species and that grazing in either mesic or xeric grasslands does not 

encourage the occurrence of annual species. In successional theory. initial colonisers after a major 

soil disturbance event are annual species. followed b)' pererUlials (Noble and Slat\·er. 1977). Hader 

el al. (1999) and McIntvre el al. (1995) indicated that grazing increased the number of aJUlual 

species . The results from this study may impl\' that while grazing has opened physical space for 

annual species to enter the associations. it ma\' be causing their mortality before they have time to 

reach maturit\' and set seed. The relatively high number of annuals in the <ynodon daelylon -

HeliclOtrichon hirlulwn association. which is extremel" Iightl\' grazed. supports this suggestion. It 

is surmised that studies III the first ten years following a disturbance such as ploughing would 

indicate a greater importance of arulUal species than in these areas. which were sampled twenty 

years and more after the event. 

Grazing decreased the cover of grasses above 1m in height and resulted in a greater percentage 

cover deriyed from shorter grass species. The sanle result was found bv BelskY (I 992) working in 

the Serengeti grasslands . The anomaly to this finding occurred in the Themeda Iriandra - Ehrharla 

calycina association where grass cover derived from species shorter than 1m in height was 90%. 

The explanation may lie in the high percentage cover of Themeda lriandra (see Chapter 3) which 

does not exceed 1 m in height throughout the study area. This association was the least grazed of the 

unploughed grasslands . 
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Severe disturbance gave rise to a greater abundance of mat-fanning species . This agrees with results 

by Noy-Meir er ar (I 989) in Mediterranean grasslands. In mesic associations, mat-fanning grasses 

contributed more than 10% of cover abundance only in areas subject to disturbance and severe wind 

and salt spra\" effects. In the xeric grasslands they made up more than 25% co;er in all associations 

except those subject to intense grazing and trampling. Mat-fanning species are generally regarded 

as being characteristic of lower seres in the successional process and indicating a closer relationship 

to pioneer states than tufted grasses. This is supported by the results of this study. where mat­

fanning species contributed the highest cover abundance in the most recently disturbed areas. 

Species which were rhizomatous and/or stoloniferous were far more Ilumerous in the xeric 

grasslands as compared to those found in the mesic grasslands. and contributed far more to cover 

abundance. probably because of grazing. Mesic grasslands had more grass species which attain 

heights of over I m and greater co,er abundance by those grasses than the xeric grasslands did. This 

agrees with broad-scale stndies dOlle by Lane et al. (2000) in temperate grasslands of the United 

States. 

5.4.2 Temporal variation 

The inability to separate tbe same sites by TWINSP AN and DECORANA was not due to a change 

in species composition. since the species making up the associations are perennials . It is due to 

changes in cover abundance of the species within each grassland, and bears out the work of Bayer 

(1955) . He found that the cbange in appearance of a grassland dominated by botb Themeda triandra 

and Hyparrhenia hirra showed such a strong response to season that one could record it as two 

different types depending on the time of sampling. During spring when T Iriandro is flowering it 

dominates the grassland and its cover abundance exceeds that of the H hirta . H hina is a late­

sununer t10wering species (Gibbs-Russel el at.. 1991) and shows co-dominance only at the end of 

sununer .. Thus the two associations appear to be a single Themecla triandra grassland during spring 

but separate from midsummer and remain so until the following spring. This indicates the 

difference which pheno logy and time of sampling can make to the perceived structure of an 

association . It also indicates that the Themec/o Iriandra Hyparrhema hirla association may enter a 

transitiona l stage for this period of time . It is possible that if the right events were to OCCUI. it might 

revert to being pennanent Themeda triandra grassland. 
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With regard to temporal changes in the mesic associations studied. the results highlight the fact that 

the grasslands calmot be seen as static associations that show variation only when disturbed or 

stressed. Seasonality and positive environmental factors such as elevations in rainfall and the 

cessation of grazing can cause associations to fluctuate between various states and may ultimately 

cause tbem to undergo a significant transition to a higber state or sere. Temporal variation therefore 

plays an important role in grassland dynamics and it must be more fully studied in order to gain a 

better understanding of the TI11lctioning of grassland ecosystems. 

The mesic associations in this study show high resilience in response to disturbance due to fire . 

Recuperative stability is high but this is only a preliminary studv and studies examining the long­

term effect of fire as well as the effects of frequenc\ ' and season of burning need to be carried out 

The high resilience exhibited indicates that the associations are unstable. 

As well as sbowing resilience towards disturbance by fire. the associations studied also show 

resilience towards favourable changes such as the transition from a Themeda triandra -

Hyparrhenia hirla association to a Themeda friandra association. McKenzie (1982) also noted sllch 

resistance to positive change with respect to the Aris(jda grasslands of the former Transkei . This 

result follows the theory of the non-equilibrium model which states that in order to return vegetation 

to its original state not only must the disturbance cease but another disturbance acting in the 

opposite direction is required (Frost el al. 1986: Westaby et ar. 1989: Mentis and Bailey. 1990). 

Assuming that the Themeda triandra association is the climax vegetation far the mesic areas. the 

cessation of bmuing and grazing (which was carried out o\er 20 years ago) will not be enough to 

return the vegetation to tbis climax state. Some other effect will be necessary. 
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5.5 CONCLUSIONS 

The greatest alpha diversity was recorded in a mesic grassland association. with the highest alpha 

diversity 111 a xeric association being almost half the number of species . Disturbance through 

grazing. trampling and soil disturbance in botb tbe mesic and xeric grasslands resulted in a decrease 

in alpha dil·ersity . The effect of salt spral' mal' be tbe cause of the lowest alpha divers ity. recorded 

in tbe Themeda tr;andra - Anrhosperl1111111 herbaceun1 association . This theory needs further testing. 

The Themeda Iriandra association is the least distu rbed and most extensive of the mesic 

associations. occurring over a. wide area and having tbe highest diversity. The associations in which 

Hyparrhenia hirla is co-dominant are grazed. which leads to drop in alpha diversity and tbus also an 

increase in beta diversity with other associations . The species similarities between tbe Hyparrhenia 

hirla - Diheleropogon amp/eclens and Hyparrhenia hirla - Themeda Iriandra associations 

highlight the effects of grazing. namely a decline in species richness and abundance . Excessive 

disturbance. illustrated bl' tbe SlenOlaphrum secundalum len lelia coriacea association. causes 

more damage than severe envirorunentally-related effects of wind and salt (Themeda Iriandra -

Anrhospermum herbaceum association) . Species tumover is less between climax grasslands and 

those that are affected only by grazing tban between climax grasslands and those which are subject 

to severe soi I disturbance. 

The Themeda triandra - Ehrharra calycina association is the least disturbed of the xeric 

associations and has the highest alpha diversity . Alpha diversitl' decreases "itb increasing grazing 

pressure but has an anomalous relationship with soil disturbance due to ploughing. This may be due 

to favouring of annual species after severe disturbance (Cynodon dacly/on - H elictoll'ichon 

hirrlllllrl1 association) but which tben become less numerous as perennial species begin to dominate 

tbe vegetation (Sporohoilis (1fi'icanus Setaria .I'phacelala association) . As experienced in the mesic 

associations. excessive soil disturbance resulted in a higher species U1mover than did grazing. The 

loll' beta diversities between the disturbed xeric grasslands and the depauperate and disturbed mesic 

grasslands may indicate that thrOUghOLlt the study area, when disturbance takes place similar suites 

of species will recolonise tbe affected areas. 
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The grassla nd associations become progressivel\' shorter from the mesic to xeric and from less 

disturbed to more disturbed areas. Prostrate and mat-forming forbs become more numerous in tbe 

xeric and disturbed environments whil e geoph)tes vary tremendously throughout the study area. 

Surprisingly. there is a fairly high number of geoph)tes in the Cynodon dacr)'/on He/iclOlrichon 

h1l'111/um association despite the fact that it was ploughed as recently as 20 years ago. There are 

more geophytes in this association than in the Sporoho!u.\· a!ricclnus - Selaria .Iphace/ala 

association. and tllis may be because there could be Illore propagules in the surrounding vegetation 

and also because the association has been less heavily grazed. Succulence docs not playa major role 

in the forb component of the grasslands. No pattem could be determined for the presence of woody 

species . 

The mesic associations studied to detemline temporal changes show tbat there is a seasonal 

transition from Themeda Iriandra Hyparrhenia hirtCt vegetation to Themeda Irland/'{{ dominated 

vegetation. Howe,·er tbis change is not sustained and represents a temporary transient state. The 

period at which it remains at this stage may extend if environmental parameters such as moisture 

and fire frequenc\' are altered but thi s requires much furtJ] er research. The associations sho\\' high 

recuperative stability and resilience in response to fire . 11le\' are not regarded as being particularly 

unstable when subject to fires at this frequency but in the light of response to soil disturbance and 

grazing they are regarded as being unstable. The Eastern Cape Coastal Grasslands are tllerefore 

regarded as being fire-climax. as described by McKenzie (1982) and Tainton (1999). 
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6.CONSERVA nON AND MANAGEMENT OF EASTERN 

CAPE COASTAL GRASSLANDS 

6. 1 INTRODUCTION 

The Eastern Cape Coastal grasslands occur along an attracti ve shoreline that is relatively 

uodeveloped when compared with the Natal. Western and Southern Cape coastlines . However. it 

is comi ng under increasing pressure for development. both residential and commercial (Anon. 

1985 : Moonieva. 1985). There has been some commitm ent to conserving the coastal area. but to 

date. along a 200la n length of coastline no more than 3km are conserved. and Ilone of the 

conservation areas extends more than 3km inland. The grasslands are conserved in the Double 

Moutll Nature Resen 'e. Cape Henderson Nature Resen 'e. " i thin the State Forest Resen 'e at Igoda 

Mouth. and in the Alexandria Forest (see Figure 6.1 below) The Alexandria Forest Reserve 

contains pockets of grassland but the largest area of grassland within the Forest itself remains the 

property of commercial fanners (see figure 3.9) . Apart from these small pockets ill the Forest. no 

xeric grassland associations occur in Eastern Cape Nature Reserves . 

The reasons for which species are conserved include the fact that the, ' might be "rare. endemic. 

large. attractive or of economic importance" (Bond. 1992) . If these are the criteria for 

determining what to consen'e and where. then they must be applied to all the species fowld 

within tbe study area ill order to determine its conservati on potentia l. TillS will indicate whether 

or not there is anything WOrtll preserving in the Eastern Cape Coastal Grasslands. If there is. the 

most important areas for conservation of botanical species-riclmess must be determined. 

Having identified areas worthy of conservation and those areas that already are. one must address 

the issue of management. Historically. grasslands have been the habitat for a wide range of 

brolVsers and grazcrs. but today most areas which are under conservation are either grazed by a 

few remaining indigenous animals or are grazed in concentrated amounts by one or two species 

of domestic li vestock. In addition. conservation areas suffer from trampling pressure in very 

specific places. such as camping and parking areas . All th ese factors need to be taken into account 

for the successful mai ntenance of the area being consen'ed . 
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Figure 6.1 Map of study area showing conservation areas 

6.2CONSERVATJON 

6.2.1 Area under conservation 

TI,e majority of Cape Nature Conservation areas are located in the eastern half of the study area. 

Cape Nature Consef\ 'atiol1 areas in tbe westem half are limited to the grassland located within the 

Alexandria National Forest. This grassland is a Cynodon dactylon - Helictotrichon hirlulum 

association. As one moves eastward the next Cape Nature Conservation area is located at Igoda 

Mouth. which is mainly Themeda Iriandra association grassland . Cape Henderson and Double 

Mouth are the most easterl\' located Cape Nature Conservation areas. Cape Henderson Nature 

Reserve is mainly thicket vegetation and contains very little grassland. Double Mouth includes 

vegetation from the Themeda triandro . Antho.lpermllm herbaceum. Themeda triandra. 

Hyparrhenia hirta - Themeda {rianelro and Slenotaphrum secundaillm - Centel/a coriacea 

associations . The total area of grassland included in these reserves is less thaJl Skm' . 
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6.2.2 Planned Cape Nature Conservation areas 

Cape Nature Conservation has proposed purchasing the area adjacent to the Alexandria Forest 

known as the fann Lange Vlakte (see Figure 3.9). Finances are a limiting factor at this stage and 

despite communication ,,~th th e World Wildlife Fund for Nature this purchase has not yet been 

made (Eastern Cape Nature Conservation officer. pers. comm.). This area includes a small area of 

Themedalmmdl'a - Ehrharla ca/ycina grassland. which is regarded as being the climax association 

of the xeric grasslands and is as yet not conserved. 

The Dierama Wild Flower Reserve at Potter's Pass on East London' s W est Bank has still not 

been proclaimed as a Nature Reserve 30 years after it was first proposed (Jacot-GuillarnlOd and 

Brink. 1982: Judd. 1995) . There is an ongoing debate as to if and when th is will take place. The 

area includes vegetation representing the Themeda Iriandra. Hyparrhenia hirta - Themeda 

Iriandra Themeda Iriandra - Anthosperml.lm herhaceum and Slenolaphrum se<1mdallim - Centella 

coriacea associations. Apart from grassland associations. several types of woody vegetation and a 

doleritic vegetation tvpe not observed elsewhere in the study area occur within the region defined 

by this supposed Nature Reserve. It is extremelv species-rich (Judd. \995) but its proximity to the 

industrial area west of East London and relati"ely flat topography make it an ideal candidate for 

development. At the time of writing lip tlus thesis the process of proclaiming it as a Nature Reserve 

has proceeded no further than it had six years ago (Kevin Cole. pefS. comill .) 
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6.2.3 Conservation st.atus of Eastern Cape Coastal Grassland associations 

Of the ten different grassland associations that were determined in this study. five were located 

within Nature Conservation areas. Five were not in conserved areas at all. and one was located in 

an area proposed for Nature Consen'ation (Table 6.1) . 

Table 6.1 Area conserved for each grassland association 

Mesic Associations Area conserved Map reference 

Themeda triandra - Anthospermllm herbaeeum -: 1 kill' Figure 3.1 

association 

Themeda tria/ldra association : lkm' Figures 3. I. 3.4 

Hyparrhenia Itirla - Diheteropogon ampleetens 0 Figures 3.2. 3.3, 3.5 

association 

Hyparrlt el1ia hirta - Tltemeda lriandra : Ikm' Figures 3 . I. 3.2. 3.3, 3.5. 

association 3.7 

Stenolaphrum secundatum - Cenlella coriaeea < Ikm' Figures 3. I. 3.3 

association 

Xeric associations 

Diheteropogoll .filifolius- Eltrharta ca(llcina 0 Figure 3.5 

association 

CYllodol1 dadylon - Ehrharta ca(vci/la 0 Figure 3.6 

association 

Tltemeda trial1dra - Eltrharla ca(vcina 0 Figures 3.8. 3.9 

association 

Sporobolus afrieallus - Setaria sp/weelala 0 Figures 3.8. 3.9 

association 

Cynodoll daelylon - H elietotric/1011 hirtlilum : Ikm' Figures 3.8. 3.9 

association 

The Hyparrhenia hirla - Diheleropogon ampleelens association of the mesic grasslands is not 

consen 1ed (Table 6. I) . Only the most disturbed of the xeric grasslands are in a conservation area. 

The highest priority for conservation would therefore be the xeric associations . However. the area 

of mesic grasslands under conservation is not regarded as being particularly large and as they are all 

located within one nature reserve. any major disturbance to this reserve would affect the only 

conserved grassland representative of these associations. 
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6.2.4 Rare, endangered and endemic species 

The species present in the stud\' area were compared with those listed in the Red Data Book 

(Hilton - Taylor. 1996) to determine if any were threatened. Endemism was also recorded (Gibbs 

- RusseL 1990: Hilton - Taylor. 1996). 

Table 6.2 Distribution, endemism and conservation status of certain species within the Eastern 

Cape Coastal Grasslands (after Gibbs - RusseL 1990: Hilton - Taylor. 1996) 

Species South Cape KwaZulu- Free State Former Status in 

Afric<:I Natal Trans\'aal ECCG 

Ehrharta Endemic Conserved 

ca~vc;l1a (Alexandria 

Forest) 

Euphorbia No longer Rare Not 

bupleuri{olia threatened Endemic consen1ed 

Endemic 

.FeslUca Endemic Conserved 

coslala (Alexandria 

Forest) 

Fe,,'[u ca Endemic Not 

longipes conserved 

He/ichJys1l11l Endemic No .longer No longer Not 

rutilons threatened tilIeatened conseIVed 

Kniphofla Vulnerable Endemic Conserved 

moper; Endemic (Double 

Mouth) 

Afol1opsis No longer Not 

unidentata tilIeatened consenred 

Endemic 

Yemes;a E ndemic No longer COllsen1ed 

/ru(icans tilIeatened (Morgan 's 

Bay) 

Pentaschisl;s No longer Not 

pal/ida tilIeatened consen red 

Endemic 

,)'UTerO Endemic Consen1ed 

cGmponulata ( Alexandria 

Forest) 
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As shown in Table 6.2 above. no endangered species were recorded in this study although several 

taxa have onh' recenth' been listed as not threatened (Hilton-Taylor. 1996). Whilc Euphorhia . . 

hupleuri(ol!a is no longcr threatened in the Cape. it is regarded as being rarc in KwaZulu - Nata l. 

Four species are endemic to the Cape only and a further two are endemic to the Cape and 

KwaZulu - Natal. Four species are endemic to South Africa . It must be stressed that vegetation 

surveys werc a ll carried out during the spring and sunU11 er months and that there may be autumn 

and winter species that were not collected. [n addition. fire - stimu lated species such as 

l yrlanth".)" have been overlooked. while management practices such as grazing may have 

resulted in the absence of flowering material and the consequent omission of inconspicuous 

species . The species checklist is therefore not regarded as listing every species that occurs in the 

grass lands and it is hoped that further species will be added to the list by other researchers. 

Compared with the Karroo and hnbos biomes. grasslands generaUy have low species diversity 

and the Eastern Cape Coastal Grasslands are no exception with a total of 364 species recorded 

during the stud,' (see Appendix 5). 

6.2.5 Rationale for conservation of Eastern Cape Coastal Gt'asslands 

It is not thei r species -richness that makes the Eastern Cape Coastal Grasslands worthy of 

conservation but rather the di verse number of ph~10choria which are represented in them. Thc 

eastern half of the Eastern Cape is the site of convergence of Jive major ph~ochoria. witb the 

centre of this convergence being located around Grahamstown (Gibbs-Russel and Robinson. 

198 1: Lubke and de Moor. 1998). These ph,10choria are the Indian Ocean Coastal Belt. and the 

Zambezian. Afromontane. Karroo-Namib and Capensis domains. The 0\ erJap between grass 

species in th e Eastern Cape Coastal Grasslands and seve ral of these phvtochoria is shown in 

Table 3.3 .3.iii . Chapter 3. Some of the species recorded in the study area represent the eastern and 

western extremes of distribution of those species. e.g . Centella linifiJlia (western extreme) and 

111any of the Helichrysum species (eastern extreme). 

In the light of Bond ' s (1992) criteria for conservation. which are the most common l~' used factors 

determining the necess ity to conserve areas. the Eastern Cape Coastal Grasslands fall short of 

those aspects which would make them eminent candidates for conservation. Gibbs - Russel and 

Robinson (1981) suggest that tbe low number of endemic species in the region ma;- be due to the 

fact that within one of the five phytochoria occurring at this convergence area. there may be 

spec ies which are ideaUy suited to each different environmental niche. Tllis effecti vely reduces or 

even prevents speciat ion from occurring. This theory may account for the low nnmber of endemic 
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species found within the sntdv area. It is therefore recommended that areas of the Eastern Cape 

Coastal Grasslands be conserved because of their richness of phytochoria which are represented 

in tbem and the location of species at the extremes of their geographical distributions. 

6.2.6 Areas recommended for consenration 

It is strongly recommended that the Dierama Wild Flower Reserve proposed fo r the Potter's Pass 

area on the West Bank of East London be fo rmally gazetted and accepted as a Nature Reserve by 

Cape Nature Conservati on and that efforts be made to run it as a Nature Reserve. If this is not 

fi nanciall \' possible then arrangements with business and industry should be considered. The fann 

Lange Vlaktc is a suitable area for the consen ation of xeric grasslands and the fact tbat it adjoins 

tbe Al exandria Forest \I'ould be a great advantage. Conservation of some of tJle grasslands within 

the former Ciskei is also recommended. This is partly because it would enable fu rther research to 

be carried OLit into the effects of grazing on the species composition and dynamics of the xeric 

grasslands. It l11a\' be poss ible to restore the grazed associations to a more favo urable condition. A 

greater area of the climax Themeda rriandra - J;.""rharta calycina association would be benefic ial 

since tJlis is the most species rich association in tbe xeric grasslands. 
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6.3 MANAGEMENT 

It appears fTom the literature that grass land systems respond most strongl" to rainfall and that any 

management applied to the system wi ll be of secondary consequence (see Chapter 4: Barnes. 

1990: Jenny. 1980: Danckwerts and Barnard. 1981 : Richardson et 01 .. 1984: O·Connor. 199 1a. 

1985. 1993. 1994: Nay - Meir et al .. 1989: Barnes. 1990: Rodriguez, 1995: Bond. 1997: TaintOll 

and Hardy. 1999). While the land manager cannot control the rainfall. he can alter the lVay in 

which the grassland is managed in response to moisture conditi ons. Increased rainfaU results in an 

increase in the herbage vield that will require a different management approach to drier 

conditions such as drought or in drier regions such as the westem half of the stud,' area. 

6.3.1Fire 

Fire has been used as a management tool in African grasslands for centuries with the ai m of 

improving the palatabi lity of grasses for grazing (Scott. 1970: McKenzie. 1984: Hall, 1984: 

Taimon and Mentis. 1984: Feelv. 1987: Barnes, 1992: Zacharias. 1995: Bond. 1997: Kepe and 

Scoones. 1999) . Man\' grasses are at their most palatable in the early stages of growth. and some 

such as Elionurus mlli/eus become completely unpalatable a few months after burning. In 

addition. lack of fire and/or grazing can result in some species e.g . Themeda Iriandra becoming 

moribund \li th in a decrease ill plant vigour . This is followed by reduction in veld conditi on as 

poorer grasses become marc abundant (Scott. 1970: Robinson et 01.. 1979: Downing 31ld 

MarshalL 1983 : Edwards. 1984: Everson and Tainton. 1984: O'Connor. 1985: Barnes. 1990: 

Bond. 1997) . The effect of fi re is moisture-dependent with the greatest effect in high-rainfall 

regions because of a higher fuel load (Bond. 1997). In the Eastern Cape. fire is of particular 

importance in combating the spread of the woody species AeaclCl karroo into grasslands (Scott. 

1970: du Toil. 1972: Trollope, 1974: 1980), 

Although grasses are reputed to be among the least susceptible plant types to fire. exposure of 

their reproductive organs sllch as ti ll ers and buds to burning will resnlt in severe damage (Bond. 

1997). There has been much research as to when the most favourable time is for burning 

(O ·Connor. 1985: Everson et 01.. 1985: Trollope. 1987: Bond. 1997) . Season of bum has been 

sho"TI to have a direct effect on species abund31lce and composition in grasslands (Robinson et 

al .. 1979: Scotcher 31ld Clarke. 1981 : Tainton and Mentis. 1984): thus it is of critical importance 

in grassland . Most research into burning strategies has focused on the optimal season of burning 

to ensure good regro\\th of palatable species for sheep and cattle grazing. Trollope (19~7) found 

that burning of False Thornveld vegetation in the Eastern Cape during mid-winter had the least 
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impact on grass recover\' . However. burning during spring and early summer had the most severe 

effects. damaging the grass plants and prolonging their reco\'ery time. Steinke and Nel (1967) 

found tllat a late winter bum had severel\' deleterious effects on the condition of the grass sward 

in the Dohne Sourveld, This was also found to be the case in the Natal grasslands (Scotcher and 

Clarke. 1981 : Tainton. 1981). By burning while the grasses are actively growing, one destroys the 

new tillers that are being formed thus it is obvious ly preferable to bum grassland wIllIe it is 

dormant. Burning of False Thornve ld in wi nter resulted in greater numbers of Forbs than plots 

burned after rains had begun , Frequent burning favours grasses while longer intervals between 

fires result in greater numbers offorb species (Robinson ef 0/ .. 1979). 

Tainton. Groves and Nash (I977) found that in the Natal Tall Grassveld. burning must be 

followed by an adequate recovery period before grazing if buming is carried out in spring. 

Grazing alone resulted in higher quantiti es of grass vield than did burning followed by grazing. 

Spring burning is carried out to provide a high protein content for ewes with newborn lambs. 

o erall \'ield is lower than for grassland which was only grazed. Spring burnt vegetation is thus 

highly susceptib le to damage iffollowed by grazing. 

If one does not require grassland for grazing. fire only becomes necessan' when the veld is in 

danger of becoming moribwld . Where there is no excess of plant material it is inadvisable to 

carry out burning for burning's sake. Mowing (or grazing) produces a greater yield the following 

season and so may be preferable to burning (Scott. 1970). For exanlple. Shackleton (1 99 I) found 

that in certain grassland associations in the fomler Transkei, two summers were necessary to 

restore grassland vigour to the same level as it was prior to buming wh ile condition, as restored 

within 12 months of grazing. However. removal of fire appears to result in bush encroachment in 

sweetveld (Scott. 1970) . Researchers such as Acocks (1975). Tainton (1981 : 1999) and White 

(1983) are of the opinion that fire prevents the coastal grasslands of the former Transkei from 

becoming thonlVeld and ultimatel\" forest. Feely (1987). on the basis of archaeological evidence. 

however disagrees with this and indicates that tl,e area has been grassland for several thousand 

years. Nevertlleless. some parts of tlle coastal grasslands are certainly being invaded bv Acacia 

karma. for e)(ample on the formerl\" State - subsidised farm of Lessendrum near Hamburg (Dave 

Cocroft. pers. comm.). It is emphasised that if grasslands are to be burnt in order to reduce bush 

encroachment. tbis must be done w!tile tlte grass sward is dormant (Troll ope and Tainton, 1986), 
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Themeda Ir;andra is one of the most important grasses in the Eastern Cape Coastal Grasslands. 

occurring in eight of the ten grass land associations defined in the study. It is the most common. 

widespread. and at times most abundant species. and as it is a climax grass. attention has been 

paid to its environmental requirements. T Iriandra does not respond well to shading, wh Ich 

prevents till er formation with subsequent decrease in vigour and ult imately plant mortality 

(Downing and Marshall. 1983: Everson. Everson and Tainton. 1988: Bond. 1997). Studies show 

that summer burning all but destroys T Iriandra. whil e winter burning does not appear to cause 

damage (E crson. Everson and Tainton 1985) Edwards (1984). found that fire favo ured T 

(riandra whi le mowing fa oured TrislC/chya lellcothrix in tall grasslands of Natal. Autnmn 

burning causes change in species composition from 7: Iriandra dominated \ eld to T. lelwolhr;x 

dominated veld . In the drier western grasslands of the Free State it was recommended that 

burning in drier regions be carried out infrequently although a period of greater than three years 

between fires led to the grass becoming moribund. In the Dohue Sourveld of tbe Amato la 

Mountains. burning every two to three years was fo und to be optimal (Downing e l al .. 1978. in 

Downing and Marshall. 1983). 

T Iriandra can tolerate. and in fact requires regular defoliation to maintain vigour. which 

declines with a decrease in util isation (Ie Roux and Morris. 1977: Downillg and Marshall. 1983: 

Everson and Tainton. 1984). The vigour of HeteropoKon conlortlLI" has also been shown to 

decrease with a decrease in util isati on in the Tall grasslands of Natal (EVerson and TaintoD, 1984: 

Bond. 1997). alld these two species are replaced b\' Trislachya leucolhrix. AI/oleropsis semia/alC/. 

alld Harpochloajalx (Everson. Everson & Tainton. 1988). 

With respect to the genns <yrtC/nlhus. floweri ng is stimulated by fire. whil e germination of 

ThemedC/ rriandra seeds is enhanced by smoke from several graSSlalld species as well as itself 

(Baxter el al . 1995: Bond. 1997) . Spring-flowering grassland geophytes tend to die out if fi re is 

completely excluded from the system 

Fire must be used carefully as a management tool since the season at which burning takes place is 

critical . It is also importallt to determine wbat one is trying to achieve by burning. whether one is 

lIv ing to change species composition and abundance. maintain the vigour of existi ng grasses or 

stimulate tlowering of geophytes . Bond (1997) recommends that for nature reserves. lightning­

caused fires should be allowed to bum. and that where fire is required to maintain grasslalld 

vigour. burning should be carried out at a range of different seasons. intensities. and freq uencies . 

171 



Chapter (j Conse~ation and Management 

Mentis and Bailey (1990) also recommend this variation of pattem of occurrence of fires . This 

idea is endorsed b,' the author and all managers of nature conservation areas arc encouraged to 

develop this type of buming regime where fire is considered necessary. Downing et al. (1978: in 

Downing and Marshall. 1983) found that bunung every second or third year in Dohne Sourveld 

resulted in the best cover and highest di,ersity of grasses . It is suggested that areas under Cape 

Nature Conservation management should be assessed every 2 - 3 years in the mesic eastem half. 

and every 3 - 4 years in the drier westem half. for buming requirements. The tendency for veld to 

become moribund should be the criterion on which burning is based. rather tban a set pattem of 

frequency and season. as advocated by Mentis and Bailey (1990) and Bond (1997). 

6.3.2.Grazing 

The grasslands of southern Africa are primarily used for the grazing of cattle and sheep: thus 

much research has focused on the response of the vegetation to defoliation. The frequency and 

intensity of defoliation. as well as the species consuming the plant are of significance in 

determining the impact of grazing on grassland (Nay - Meir et ai. . 1989: O'Reagain and Grau. 

1995) . In grasses, the apical meristem from which new leaves are produced is located at the base 

of the tiller " 'hile in youug leaves, meristematic tissue is located at the base of the blade. In older 

leaves the blade may no longer be growing but the sheath continues, while iu tbe oldest lea, es. 

neither blade nor sheath are growing . If the meristematic tissue of either the leaf blade or sheath is 

removed. gro;,1h in those organs will cease . Where the blade or sheath of mature leaves is 

removed. the overall result will be mereh' the loss of photosynthetic tissue. Removal of 

photosynthetic tissue dccreases the amount of carbohydrate available for cither storage or growth. 

This has one of two effects : either there is a decline in the growth rate of the plant which may 

delay flowering until a less fmourable time. or the vigour of the plant is reduced (Wolfson. 

1999) . lu additiou. grazing may remove all flowering tissues and so prevent the formation of 

seed. In the grasslands of southern Africa individual species respond differenth' to grazing or 

other defoliation treatments. thus studies of the effects of grazing are of paramount importance in 

maintaining South Africa's grasslands . 

Grazing has a negative impact on plants as it results in injury (Rodriguez et al .. 1995) and causes 

a decrease in photosynthetic area (Kirkman and Moore. 1995: Peddie. 1995: Rodriguez et ai. . 

1995: Wolfson. 1999) . Studies in South Africa indicate that sheep have a more severe impact on 

grass species than do cattle since they graze closer to the ground and are more selective i.e. they 

consume a narrower range of species (Hardy. 1995: Kirkman and Moore. 1995: O'Reagain and 
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Grau. 1995 : Peddie. 1995) . L-ong term ovemtilisation of grasses results in a decrease in plant 

cover because of a decl ine in plant vigour and the appearance of a mosaic pattern in grassland 

vegetation. Species that are highly palatable are repeatedly grazed and are eventually unable to 

withstand the high grazing pressure. These species die out and consequentl y less palatable species 

in vade the open patches . The resu lt is a grassland consisting of patches of undisturbed vegetation 

interspersed with patches of species which are usuall y less palatable and able to withstand Ule 

high levels of grazing pressure (Nay - Meir et al .. 1989: Fuls. 1992: Kirkman and Moore. 1995 : 

Rodriguez el al . 1995). 

In South Africa. the situation arises where certain species are only palatable when they are short. 

e.g. C'ymhopogon spp .. Elionurus muncus . Where they are continuously grazed at high enough 

densiti es. these species are maintained at a short. palatable condition. When the grassland is 

subj ect to selective grazing because of small flocks and / or rotational grazing, these species 

become unpalatable. This results in increased pressure on palatable species and encou rages patch 

development and overgrazing of palatable species . Acocks (1 966) found that in the fanner 

"Native a reas" of the Ciskei and Transkei. where grazing pressure is too high to allow this form 

of selecti ve grazing to occur. there are areas of extremely short grasslands whi ch consist of dense 

gro" th of cli max species s uch as Themeda triandra. This pattern was recorded in the sourveld of 

the Transkei and in the fonner Ciskei (Acocks. 1975 : McKenzie. 1982: de Bruins. 1998)_ The 

e""trapolati on of tllis into commercial fanning is to stock small portions of "eld at very high 

stocking rates for a short peri od of time, and allow the maximum possible period for regrowth 

after grazing. up to one year or longer. 

The frequency of uti lisation of grasses in the thorn veld of the Eastern Cape appears to be less 

important than the height of defoliation. The lower the height at which defoliation took place. the 

greater th e reduction in herbage vields the foll owing season. When grazed by sheep or sheep and 

cattle during the growing season. Themeda Iriandra and Tri.l'tachya lellcolhrix began to shall" 

signs of mortality b,· the second year of grazing. Veld in good condition seems to be more 

susceptible to grazing than veld in poorer condition. This can be explained by the stmcture of the 

plants (Danckwerts and Bamard. /98 1). "Better" species are those such as T. Iriandra and T. 

leucothrix. which have a high nutrit ional value for grazers. They grow in a tuft fonn where the 

growing meristematic tissue is raised above the ground . "Poorer" grasses are those which have a 

lower nutritional Yalue and include f)igitaria enal7lha and Eragrosll.l' ohfllsa. These grasses are 
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semi - stoloniferous. i.c. their meristematic tissue is closer to the ground and more difficult to 

graze. They therefore ha ve a physical advantage over the more palatable species. 

Other issues affecting the vigour of grasslands include the time at which the grasses are grazed, 

and the length of time that herbi vores have access to the plants . Overgrazing can be caused by 

continuous grazing wherebv plants are unable to set seed and seedling recruitment is not aU owed 

to take place. This can occur even at low or moderate grazing intensities if thev occur 

continuousl\' . It is also caused by annual grazing during the flowering and growing periods of the 

dominant grass species (Fuls. 1992: Peddi e. 1995 : Todd and Hoffinan. 1998). Vorster (1 975) 

found that grazing during the late winter and early spring in sourveld grasslands was far less 

detrimental than grazing during summer and autumn. However. Drewes and Tainton (1981 ) 

found that grazing T tr;andra in spring had the most severe impact in plant vigour. Grazing 

during the growing season following a drought is especial I\' detrimental to grassland vegetation. 

It is thus felt that grazing during winter wi ll probably result in the least damage to grasses. 

Several grazing systems have becn dcvised over the \'ears to address the management of 

grasslands. Rotational grazi ng systems which subject the vegetation to a short. intense defoliation 

must aUo\\' a long enough period of regrowth for recovery before grazing occurs again (Kirkman 

and Moore. 1995: O' Reagain and Grau. 1995) . O' Reagain and Grau (1995) recommend that stock 

be removed ,\'hen 60 - 70% of palatable plants have been grazed. 

Vorster (1975) recommends that veld condition sbould determine grazing rather than grazing 

accord ing to fixed seasons. In the case of nature reserves the author agrees with this. Where veld 

condition is poor such as at Alexandria. grazing should be discouraged and onl,' applied when the 

grass species are not growing. flowering or setting seed. Where vegetation is dense and may be at 

risk of becoming moribund. such as at Alexandria. grazing should be encouraged . Where Nature 

Conservation is able to adjust grazing on its own Nature Reserves. this should be the system of 

choice. 

It is suggested that grazing of nature reserve areas should be allowed at ,'arious times of the year 

(excluding midsummer to autumn) depending on the condition of the vegetation. for 2 - 3 vears 

in a row. This should be followed b,· a complete "ear's rest. Grazing should be carried out at a 

high stocking rate for a short period of time (the Department of Agriculture is able to provide 

recommended stocking rates for each area) with li vestock being completely removed to enable 
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regrowth to take place. It is recommended that the Department of Nature Conservation use Nature 

Reserves for grazing as their own study sites. Farmers shou ld be is given certain periods of time 

during which to utilise the land. rather than hiring it for a certain number of years at a fixed rate. 

In this \Vay. tbe Department will be able to control the management and be ab le to interpret 

results with great accuracy. In addition, the Reserve Manager will be able to detect unfavourable 

changes quickly and remedy them as soon as possible. Monitoring of veld cond ition shou ld be 

carried out. 

Ultimately overutilisation reduces plant cover and results in a change in the abundance of species. 

particularly the dominant species (Fuls. 1992: Todd and Hoffman. 1998). Since the grasslands are 

the backbone of the extensive system of agriculture practised in South Africa it is of the utmost 

importance that they are utilised sustainably. so as to improve and restore degraded vegetation 

wherever possible. 

6.3.3 Effects of trampling 

In cases of trampling (and severe overgrazi ng), plant cover is reduced to a minimum and 

ultimately bare areas of soils wi ll resu lt. Raindrop impact on bare soil causes the breakdown of 

soil aggregates and fme particles fill the pores between larger aggregates . This res ults in the 

formation of a mud layer which then dries out to form a compacted. impenetrable surface crust. 

The crust reduces the degree of infiltration of rainwater. resulting in increased runoff leading to 

erosion. The ecosystem degradation which results is therefore caused by a decrease in effective 

rainfall as well as the loss of topsoil (Weltz and Wood. 1986: Pande,' and Singh. 199 1: Fuls. 

1992 : Zacharias. 1995: Mworia elal .. 1996:) 

Liddl e (1975) summarised the impact of trampling on vegetation stru cture and the changes in 

vegetati on which resul t from trampling. Plants that have l o,,~ meristematic growth points are less 

susceptible to trampling and tall grasses are the tirst to show a negative effect of trampling. This 

is supported by Evans (1993) who showed that Themeda Iriandra is 1110re susceptib le to 

trampling than Stenolaphrum seclIntialltm . The forb component of tbe Eastern Cape Coastal 

Grasslands a lso responded in the same mauner with the taller. upright species Helichrysum 

cy mosltm being affected more rapidl y than low-grO\\; ng Forbs such as Indig(!(era spp. and Falckia 

repens (Johnson. 1989: Traub. 1989: Evans . 1993). Liddle (1975) also indicates that vegetation is 

Illore susceptible to damage due to trampling when the soil is wet. 
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It is accepted that Nature Reserves are provided for man' s use. and that access in the form of 

roads and pathways are necessary. Within the farming context. paths are obviously also required. 

It is recommended that roads and pathways be clearlY defined and limited to as few as possible in 

order to gain access to desired points . If a pathway begins to be developed on a Nature Reserve. 

two steps should be taken. First the reason and necessity for the development of the pathway 

should be assessed. Secondly. if it is found that such a pathway is necessary. for example to reach 

a viewing point then the surrounding vegetation should be examined. People generally take the 

shortest route. and this may result in the formation of pathways through sensitive or vulnerable 

plant populations . In addition, the pathway may be located on a steep slope. leading to erosion of 

the patllwa,' and surrounding damage. Should a pathway be necessary it must be laid out so as to 

avoid sensitive areas and follow as gentle a contour as possible. If the patlnvay is merely a 

"shortcut" or a "test-drive" route. such as at Potter's Pass (Judd. 1995). then all efforts should be 

made to prevent its development. Nature Reserves are for the· protection of vegetation as well as 

for human enjoyment and must be utilised sustainablv. 

6.3.4 Monitoring Vegetation 

No detailed. quantifiable grazing or burning studies were carried out in the study area thus it was 

not possible to develop a technique for the assessment of veld condition in the Eastern Cape 

Coastal Grasslands. However. tbe impact of fire and grazing and the effects of rainfall on the 

vegetation can be monitored for the development of assessment techniques . This can be done in 

two ways. or a combination of both. One method is to demarcate permanent plots of 10m X 10m 

within the grassland being monitored and the abundance of all species within these plots 

recorded . The second method is to demarcate a permanent transect of 100m in length and to 

sanlple 5 points at each metre along this transect. From either method a species presence and 

abundance score can be determined. The significance of the permanent sites is that they can be 

repeatedly sampled. By knowing the land use i. e. grazing and burning regimes to which the 

vegetation has been subjected. and witb rainfall data. one can begin to build up a picture of the 

effect of different management regimes on the vegetation. 

For Nature Conservation areas such as those at Double Mouth, all species and their abundance 

should be recorded frol]1 vear to year. The abundance of species should be recorded seasonally b,' 

sampling permanent plots or transects two to four times per year. Results should be assessed 

annual I) ' in conjunction with grazing and rainfall figures for each season. Particular note should 

be taken of species that appear during years when there is no grazing and of major increases and 
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decreases in abundance levels, This will enable a Reserve Manager to identif)' species that are 

sensiti ve to grazing and determine whether thev require special protection. 

With rega rd to response to grazing. grasses in South Africa have been classified by a number of 

researchers as being decreasers. increasers or invaders by virtue of their response to grazing. 

(Bosch and Janse van Rensburg. 1987: Hardy and Hurt. 1989: Janse van Rensburg and Bosch. 

1990: Hurt el al. . 1993 ). Decreasers arc those that decrease with under or over utilisation. 

increasers i.ncrease with increased utilisati on and invaders appear when severe ovemtilisation has 

occurred. Increaser I species occur witb moderate utilisation. whil e Increaser 2 species become 

abundant under beavier utiJisation (see Table 6.3.3) 
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Table 6.3.3 Summary of species response to utilisation pressure 

(Taken from yan Rensburg. 1941: Barnes el a/ .. 1984: Bosch and Jansc van Rensburg, 1987: 

Hardy and Hurt. 1989: Barnes. 1990: Janse van Rensburg and Bosch. 1990: Bosch and Gauch, 

1991:Hurt elal.. 1993:Nelel aI.. 1993) 

DecreaseI' Increaser 1 Increaser 2 Invader 

Themeda Iriandra Eragroslis eurvu/a Cynodon Hyparrhenia hirta 

daely/on 

Tristaehya /euco lhrix' Eragroslis plana Arislida spp Sporoho/us 

africanus 

Harpoeh/oa/a/x Sporobo/us ati-icanlls 

Digilaria erianlha Hyparrhenia hirta 

Heleropogon conlorlus" Diheleropogon 

.ft IitiJlillS 

Diheleropogon Eragroslis capensis 

ampleclens 

Brachiaria serrala Harpochloa{Ctix 

Alloleropsis semia/ala Heteropogon 

cantor/us 

Eragroslis spp. Arislida dz{fi'sa 

Setaria -'.phace/ala ,ymhopogon 

excavallts 

Brachiaria serrala 

Digitaria eriantha 

Themeda Iriandra 

Eliunurlls muticus 

• - unpalatable therefore mdlcates underutllzsatlOn of veld (Bosch and Gauch. 199 I) 

'. - increases in abundance with utilisation. then decreases (Hurt and Hardy. 1989: Barnes. 1990) 

It can be seen from Table 6.3.3 that several species fall into more than one category. This depends 

all the grassland type as well as on the utilisation pressure to which the species has been 

subjected. Although it is not particularly palatable. Trislachya /ellcolhrix prefers undisturbed 

environment under-utilised in tern,s of grazing and seldom burnt (Bayer. 1995: van Oudtshoorn, 

1992). It is therefore regarded as being an indicator of well-managed or lightly grazed grasslands. 
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Heteropof!,on Gontortus initially increases with increased grazing but can quickly begin to decrease 

(Hardy and Hurt. 1989: Bames. 1990). It is a widespread grass often occurring in association with 

T. triandra and where overgrazed areas are rested. it is able to recover and become the dominant 

species (Zacharias. 1990) which is also found in disturbed areas such as road ,'erges (Gibbs-Russel 

el al.. 1991: van Oudtshoorn. 1992). These anomalies highlight the need tor specific studies of 

individual species within th.e studv area nnder known land-use histories . Another problem 

associated \vith using these species as indicators of veld condition is that the studies were carried 

out m different grasslands and so one cannot be sure that they reflect conditions witbin the 

Eastern Cape Coastal Grasslands . As Wolfson (1999) indicates. each species varies in its 

response to defoliation and this will vary between different environments. Thus studies need to be 

carried out 01 the Eastern Cape Coastal Grasslands to determine the sensitivity of the species to 

grazing pressure and also to determine if there are other grasses which are of economic 

importance that can give indications of veld condition. 

Grazing studies have shown that the effect of severe grazing is often anI\' apparent in the second 

year after grazing and criticisms of this type of veld condition assessment include that it is not 

sensitive enough and ani\' shows changes once severe utilisation has started taking place. To try 

to counteract this lack of sensitivity. it is fe lt that assessment of the forb component at species or 

at least genus level should be carried out. Since grasses form the bulk of the herbage available to 

grazers. forbs and shrubs may be affected by higher utilisation pressure because they are less 

abundant. In addition. certain forbs are highly unpalatable and where they show an increase, 

could indicate the presence of ovenltilisation of more favou rable species . They may thus give a 

slightly earlier indication of the level of pressure that a grassland is experiencing. 

Forbs which ma\' be of use as indicators of veld condition include rentel/a wriacea. which is able 

to colonise areas from which T. triandra have been removed through environmental pressures 

(Zacharias. 1990). Senecio inaequidens is a common forb in disturbed areas such as at roadsides 

and areas subject to trampling (Hilliard, 1977: Bond and Goldblatt, 1984). Gazania krehsiana is a 

fire resistant forb occurring in disturbed ,"egetation and roadside verges (Batten and Bokelmmll, 

1966: Moriarty. 1982: Bond and Goldblatt. 1984: Batten. 1988: Shearing. 1994). Anthospermllin 

herhaceum is also found in fire - prone grasslands and occurs near the sea within the salt spray zone 

(Bond mld Goldblatt, 1984: Puff. 1986). There are a number of different forms of this species. two 

of which arc the (Burnt) Grassland Fornl and the Salt Spray Zone Form . Although the\' were not 

distinguished in the field, both forms rnav occur since the grasslands arc subject to both 
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environmental impacts (Puff. 1986). Distinguishing which fonns occur where and whether there is 

any change in response to buming or protection fonn fire may result in this species becoming a 

useful indicator for tIre management needs. TIle legume Acacia karroa is able to spread rapidly into 

overgrazed grassland. particularly sweetveld, and changes in its abundance levels may indicate that 

such encroachment is beguming to take place (Comins. 1962: Ross. 1977). 

Taking the above information into account. it is clear that the most valuable means of devising 

management plans is for consistent monitoring of grasslands by the land-user himself It is 

strongly empl\asised that using grasses in Table 6.3.3 as indicator species for veld condition in the 

Eastern Cape Coastal Grasslands will only be a rough guide until further studies within these 

grasslands have been carried out. More specific studies need to be done on specific response to 

defoliation and buming within the Eastem Cape Coastal Grasslands in order to use grass species 

as indicators of veld condition. The use of forbs as slightly more sensitive indicators of 

disturbance in the grassland should be investigated. 

6.4 CONCLUSIONS 

A small number of endemic I rare species was found in the study. but they are not the main reason 

for conserving the vegetation. The greatest reason for conserving the grasslands is not because 

they contain unique species but because of their species composition. One is able to see elements 

of Karroo-Namib flora in close proximity to those from the Indian Ocean Coastal Belt. 

illustrating the convergence of the different domains (see Chapter 3). Many of the grasses present 

occur all over South Africa and alone do not warrant special consideration. while the forbs often 

occur in either Natal or the Western Cape. It is more the combination of species that makes these 

grasslands unique and noteworthy. In addition. the fact that there is a clear distinction between 

the xeric and mesic grasslands indicates that they too form part of the phytochorological tension 

zone centred around GrahanlstoWll , The importance of conserving some of the xeric grasslands is 

highlighted b, ' the fact that only a tiny portion of primary grassland is conserved within the 

Alexandria Forest Resen'e. 

Management of the coastal grasslands must take into account the different rainfall regimes along 

the coast. the intensity of trampling and the fact that virtually all the natural herbivores have been 

removed from the vegetation. The grasslands should not be maintained in isolation. but should be 

utilised for pasture b~ ' surrounding farnlers. provided that this is done with regard to the fact that 

one is trying to conserve the grassland and not presen'e the life of the livestock. The areas 
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currently set aside for Nature Reserves are too small to sustain the re-introduction of indigenous 

wildlife. but the grasslands would benefit from utili satiou. By allowing local farmers tbe use of 

the grasslands. they will see Nature Reserves as a resource from which they can deri ve a benefit 

rather than being areas that are denied to them and are therefore ignored or resented. Anotller 

benefit is that grazing will prevent the grasslands trom becoming moribund and should reduce the 

need for frequent burning. The use of cattle rather than sheep as grazers is strongly 

recommended. 

Burning is a practice that should be included in grassland management but it is one that can very 

easily be mismanaged. Both the threat of burning at incorrect times and of runaway fires can be 

reduced if grazing is utilised as a management tool as well. The utilisation of fire to consume 

dead material and so prevent the grasslands from becoming moribund must be undertaken with 

caution and good judgement. In the case of Nature Reserves, it is suggested that naturally -

occurring fires be allowed to bum and that active buming should be undertaken only when 

absolutely necessary. 
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7. SUMMARY OF THE CHARACTERISTICS OF THE 

EASTERN CAPE COASTAL GRASSLANDS WEST OF THE 

KEIRIVER 

7.1 INTRODUCTION 

The first aim of this thesis was to define the vegetation units occurring within the grasslands of the 

Eastern Cape west of the Kei River on tbe basis of the floristics i.e. species presence and 

abundance. The second aim was to elucidate the dynamics of these associations. This was done by 

examining the influence of various factors on the previously described associations . The third aim 

was to detennine whether or not successional relationships existed between associations. In order to 

assess this. the associations were examined in terms of di, ersity. stmcture and function and land­

usc . Finally. conservation requirements and management options for the grasslands were to be 

identitied . A sunU113.!Y· of the results attained to meet all these aims is presented below. 

7.2 SUMMARY OF RESULTS 

As the work presented in Chapter 3 shows, in this study the grasslands of the Eastern Cape west 

of the Kei River are separated into two groups. the mesic and the xeric . The mesic associations 

occur between the Kei and Keiskamma Rivers with a few patches located west of the Keiskanuna 

River. The xeric associations are limited to the area west of the Keiskamma River and patches 

located within the Alexandria Forest (see Figure 3.3.3) . Environmentall v and successional ly the 

associations have been descrihed in Chapters 4 and 5 and suggestions for management and 

conservation given in Chapter 6. 

For each association. dominant, characteristic and indicator species were determined, and 

comparisons were made between them. It is apparent that certain families are particularly well 

represented in the grasslands and their contribution to species richness was detennined . 
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Table 7.1 Summary of important species and famili es for mes ic grassland associations 

Mesic Association Dominant, characteristic and indicator species Family richness 

Themec/o triondra - Themeda triandra dominant Antho,\lJermum herhaceum and Asteraceae 7% 

Anthosperl1lul1I Stenotaphrum secundatum are characteristic. Indicator species Fabaceae 3% 

herhaceum are Hypoestes arislata and Tephrosia capensis Poaceae 40% 

Cyperaceae 6% 

Others 44% 

Themedo triandra Themedo triandra dominant. Eriosema squarrosum, Asteraceae 13% 

Trislachya leucothrix and Paspalum no/alum are Fabaceae 1 1 % 

characteristic. Indicator species for subassociations include Poaceae 3 10/0 

A cacia kOfroo, ( vperus obtusijlorus, Gnidia anlhyl/oides, Cyperaceae 5% 

Pentaschislis pallida, Gazania krebsiana, rhaelacanthus Others 40% 

setiger, Cymbopogon validus and Ficinio slolanifera. 

Hyparrhenio h;rla - Dominant species is Hyparrhenia hirta. Characteristic species Asteraceae 15% 

Diheteropogo/1 Elionurus muticus, Diheferopogon al11plectens, Imperato Fabaceae 13% 

ampfeclens cylindrica, Chal1laecrista capensis. Indicator species for Poaceae 21% 

subassociations include Ehrharta ca~ycina, Senecio Cvperaceae 9% 

inaequidens, }{elictotrichon hiI'll/fum, Eragrostis curvu fa, OUlers 42% 

Digitario eriantha and Centella coriacea. 

Hyparrhenia hfrla - Dominant species Hvparrhenia hirta. Characteristic species Asteraceae 12% 

Themeda triandra Themedo triandro, Digitaria eriantha, Centella coriacea, Fabaceae 16% 

Pa.\palum not alum and Richardia brasiliensi.,-. Indicator Poaceae 23% 

species C)/mhopogon validus
j 

C. excavafus. Aristida Cyperaceae 12°;;) 

funciformis. Hefichrysum peduncularis and Eragrostis pfana. Others 37% 

Stenolaphrum Dominant species Stenolaphrum seclindatuni. Characteristic Asteraceae 9% 

secundatum - species Senecio inaequidens, Centella c()riacea, Pa.\palum Fabaceae 19% 

Cenrella coriacea }'lOfatum. Indicator species Hypoesles aristata, Digitaria Poaceae 24% 

erionlha, Pycreus oakjhrlensis and (vnodon dactylol1 Cyperaceae 8% 

Others 40% 
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Table 7.2 Summary of important species and famibes for xeric grassland associations 

Xeric Association Dominant, characteristic and indicator species Family lichne" 

Diheterop0f!on No dominant species. Characteristic species include Themeda Asteraceae 17% 

}ilifolius . Ehrharta triandra. Heteropogol1 contor/us. Ehrharta ca(vcina and Fabaceae 21 % 

ca~vcina Diheteropogoll }ili(olius. Indicator species Tephrasia Poaceae 28% 

capensis, Eriosema squarrosum, { hoetacanfhus seliger, Cyperaceae 4% 

rhamaecrisla capensis, Helichrysum asperum, Aizoon Others 30% 

rig idum, lndigafera heteraphvlla and Acalvpha peduncularis. 

C)JJ1odon dacty/on - (Vl1odon dactylol1 and Ehrharto ca~vcina dominant. Asteraceae 18% 

Ehrharla ca~vcina Characteristic species include Eriosema squarroswn, Fabaceae ] 8% 

fleteropogon cOn/artus. Chamaecri.\'w capensis, E ragrm;lis Poaceae 23% 

plana and E. capensis. Indicator species FIiOl1urus mUljeus, Cyperaceae 7% 

Gazania krehsiana and Senecio inaequidens. Others 3~% 

Themeda triandra - Dominant species Themeda triandra and Trislachya Asteraceae 18% 

Ehrharta ca~vcil1a leucothrix. Characteristic species Heleropogon concorlus. Fabaccae 16% 

Ch amaecrisla capensis. Ehrharta ca(vcinG. C:~lfIodo/1 dactylon Poaceae 19% 

and S'porobvlus q(riconus .. Indicator species Pentaschistis Cyperaceae 8% 

pal/ida, HelicJl1:vsum asperu11I , Eragroslis capensis, Others 39% 

:\/ol1sonia emarginato! COl1l11lelina africana, Koeleria 

capens;s, RJ~vnch()sia adenodes, Indigojera zeyheri and 

Trachyandra reva/uta. 

Sporoholus No dominant species. Characteristic species Ehrharla Asteraceae 16% 

alricanus .)elaria ca~vcina, C:vnodon dactylol1. Se taria sphacelata. Indicator Fabaceae 14% 

sp!tacefata species Sporobolus africonus. Fa/ckio repens, Geranium Poaceae 12% 

incanwlI and S'enecio Wei/olius. Cyperaceae 12% 

Others 46% 

C:vnodon dacly/oJ1 C:vnodol1 daetvlon dominant. Characteristic species include Asteraceae 90/0 

Helictotrichon Helictocrichon hirru/ul'JI. Eragrostis c u/1Iula. Indicator species Fabaceae 18% 

hirtu/ulJI ,)'renotaphrum secundatum. Ehrharta ca~vc:ina , S'enecio Poaceae 18% 

inaequidens and Cente//a coriacea. Cyperaceae 5% 

Others 50')'. 

The most important species characteristics in each association werc examined and are presented in 

Tables 7.3 and 7.4 belo\\. In addition. relevant soil. land-lise and successional characteristics are 

summarised. 
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Table 7.3 Summary of important characteristics of mesic grassland associations 

Mesic Species Characteristics Soil and land-use Successional Factors 

Association Characteristics Characteristics causin g 

vegetation 

cbange 

Themeda frlondra Fire-l o1erant species common Slightly acid soils. Climax primary Wind salt 

A I7lhosperlll /Jill e.g. The.llleda {riandra, Highest soi l organic grassland. spray i.e. 

herhaceuni Antho.~permum herhaceum. content. Mispah Depauperate land / sea 

Stenotaphrul1I ... 'ecundotum fami l". Strongly form of interface. 

Most species-poor association infl uenced by land / Thellleda 

of the entire grassland study sea interface. triandra mesic 

area . association \ViOl 

Lowest bela diversity with which it shows 

Themeda (I'iandra association. hjghest aJfmity. 

Themeda ll'iandra Fire-tolerant climax grass Slightly acid soils. Represents Subject to 

species dominant. i.e. Katspruit / clima .. x primary some 

Thellleda Irlnndra. Most Fernwood family . grassland under grazing and 

species rich associa tion ill the Occurs over a wide optimal recreational 

study arc!l. range of conditions. pressure 

environmental 

\"a riables. 

Hyparrhenio hirfa Dominated by subclimax Most acidic soils in Represents Land-use 

- Diheteropogol1 species i.e, Hyparrhenio hirfa. study. Femwood degraded i.e. grazing 

amplecfens Several species indicative of fa mily, Low organic cl.i max of cattle 

mismanagement present i.c. content of soils. grassland: may and goats. 

Elionllrus muticus. Imperato phosphorus and also be affected Available 

cvlindrico. Low alpha potassium linliting by poor potassiunl. 

diversity. high beta diversity soi l faclors. availability of 

with Themeda (riandra Distribution strongly phosphorus and 

association. influenced b\" land- potassium 

usc. 

Hyparrhel1ia h irta Dominated by subcl imax Fairl\" acid soils. Represents Grazing of 

Themedo species i,e. Hyporrhenia 17ir(o. Katspruit and cl imax cat.tle and 

Iriondr(1 Presence of species indicating Fernwood famil ies. grassland that possibl\" 

disturbance including Centella Average organic has been subject goats. 

coriocea, Pa,\palunI nOlalUm, content of soil. to grazing. 

Richardia hraslliensis. Distribution not 

A ris fida j ul1c{forl1l js. markedlv affected 
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Relatively high alpha by any 

diversi ty. low beta diversity environmental factor 

with Themeda friandra analvsed. 

association. 

Slel'lnlaphrlllJl Dominated by StenOlophrum SlighUy acidic soil. Represents Salt spray. 

secundatum secundotuf1I. indicator of No domilk1nt family. grasslands trampling 

Cenfella cor;ocea severe disturbance. Presence High percentage affected by and soil 

of other species indicative of organic content. proximity to disturbance 

disturbance including Centella Stronglv influenced coast. and 

coriacea, Paspalul11 nOla/um. by land I sea subject to 

CVl1odon dac(vlon. Lo\\' alpha interface and severe 

diversity. high beta diversity organic content of trampling and 

with Themeda friandra soi l. disturbance. 

association. 

Table 7.4 Summary of important characteristics of xeric grassland associat ions 

Xeric Species Characteristics Soil and land-use Successional Factors 

Association Characteristics Characteristics affecting 

vegetation 

change 

Diheteropogol1 No dominant species present. Weakl y acidic soil. Represents Grdzing. 

filifalius Characteristic species climax Low organic content. degraded xeric trampli ng 

Ehrhart(] species Themeda ll'iandra, Fernwood family. gmssland on 

ca~vcll7a Ehrhana ca~vcina. Lowest SlighUv affected by account of 

alpha diversit), in xeric land-use. Potassium grazing and 

associa tions. relatively low beta may be a limiting tranlpling. 

diversil)' wi th other xeric factor. 

associatjons. 

C:vnodon Dominant species only in one Neutral soil. Lowest Represents Grazing. 

daetv/on subassociation. Dominant organic content in degraded xeric trampling 

J:'hrhar/a species Ehrharra ca(vcina and xeric associations. grdssland on 

ca(vcino Cynodon doc/vlon. Relatively Femwood fa mily. accou nt of 

high alpha diversity for xeric Most affected bv grazing and 

associat ions. low for entire land-usc. trampling. 

study. 
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Themeda Dominant species Themeda Neutral soil. Low Represents the Grazing 

triandra - triandra with Tristachya organic content. nearest 

t."hrharta leucOlhrix co-dominant , Clovelly famil v. veget.ation 

ca~vcil1a Ehrharfo ca~vcina Unaffected by most struet ure to 

characteristic¥ Characteristic environmental clima .... xeric 

and indicator species show mix variables with the grassland. but is 

of climax and subelim"x exception of land- sti ll a slightly 

species. Highest alpha diversity use. disturbed form . 

of xeric grasslands. almost half Potassium may be a 

that of mesic association. Beta limiting factor. 

diversity with other xeric 

associations below 55%. 

Sporobolus No dominant species. Slightly acidic soil. Represents Ploughing. 

africanus Characteristic species Cvnodon No dominant family', secondary grazmg 

Setaria dacty!ol1 . Ehrharta ca~vdna Highest organic grassland 

.\phacelara and Setaria sphace/ara. Lm.v content of xeric formed after 

alpha diversity. Highest beta associations. Occurs severe soil 

divers ity in xeric associations over a wide range of disturbance. 

oceu rs between titis and environmental 

Diheteropogol1 jili(olius - , ·ariables with tile 

Ehrharta ca~vcina association strongest response 

being to land-use. 

Cynodol1 C:VJ10d0I1 dacty/on dominant. Alkaline soiJ. Represents Soi l 

doctylon - Characteristic species Hutton fami Iv. VelY secondary disturbance. 

Hel;c(ol";cho/1 Helictotricholl hirtulum. low organic content. grassland land I sea 

hircu/wlI Eragros!is curvula . Indicator Occurs over a wide formed after interface. 

species Ehrharta ca~vclna. range of severe soil land-use. 

Senecio inaequidens, Centella environmental disturbance. 

coriacea. Lmv aJpha diversity. paranleters but sbows 

strongest response to 

land / sea interface. 

land-use and soil 

family . Potassium 

may be a limiting 

fa ctor. 
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The stnlctural and functional characteristics of each association were compiled. Schematic 

rep resentation of these characteristics and some of the environmental factors affecting grassland 

dynamics are presented in Figures 7. I and 7.2 . 

Th~lte{l{1 tnflntiru ­
Alflhospennum herbaceuIII 
assochliion 

Cli ll1l1.'\ primary gras!'land . Sl!ooncl 
Ill\Vest alphil d ivcr~ity : depau~rnto:: 

loon o r TIx.maio.llnandra ~ 
a~~iltti(.fl . Hil.!~stnumher of , _____ -, 
prostrah! sJ'K:ei~ : hJghest munber 01 V.':ind~prunin.g: 
annual lip-xies . P()<\cea~ :.. 40 0 II ,.;;alt sf.£ay 
alpha diversity. Highest perrentage \L.:.::::.::r..:"--_-' 
cover due III grns.c; speci<!';. S\\3rd 

[;:J/ 
dominated hy tuned species: mal­
fonn ing. rhizomatous and 
sto lmuli::r'oll ss pt:cies COJrunl1!l . High 
,"over abundAncl! due to ma/-
fonn jog sp t:Cie~ . Hcight of sward 
helow 1m. SC:O' \2' ely \\ln d-pruned. 

fIy/XflTltlmilll,irla - Dihderopogon 
(DflpledelL\· association 

S~condllry g:l1\ l'~ land,! High 1}<;!IA 
divl:J"" si~ ' \\'ilh oti'k!r m~ic 
:l ~<;OCiKli(Il.~ . Fo:!\\\.:~t geoph)1es: 
higho;:. ~t num I~r of crecp.;'ll'S. ~\ 
annuN gra:"." :;~cie!i . Smllll~ 

numbcrofforhs hdo\\' 1m il1 
height greA I~l numb.;:r and 
abundanc.;: of g:rd~!i ~p ecie~ ahove 
I In in height . Pllnce:te = 21 0 

0 ruphA 
divc2'$.i t:~: diva-sity or gra~~l' l()\Ve~1 

of all me ..... ic tll'l'ociatiOils . L()w~t 

CClwr abundance by gJ"R:;;''1. ~pecies in 
ffil!sic a<;sociat iul1s. Gra<;s~ mainh 
tutled species: t~\\' rhizomatow; 1II1d 
mal-farmin g. 1I U stoionlterou...; 
specIes Sward dominated hy 
gra.<;ses ahow I m in h<;!ighl . 
POIassiuln. phospl1Oru~ limiting SOi l 
taclors. Sul~j\:!cl In cattle grazing. 

Tlmnetla friandrn assodation 

Climax primary gm.~sland . High<;!~ 

alpha diwrsi~' in trltire ~tudy . Gr<;!a t.!';1 
Ilumher of geoph ytl!s: highest l<;!vel o f 
succulenc<!-. Jewcr«pep;: k)\\e~l 
l1umber ofpr~trah! ~pecies . F.;:\,· mnual 
~p.:ci <;!s . Poaceae - 31 0 oa lpha divo;l"$ity. 
Sward consi!: t!: mtUnly ot"tuft..-!d l'pcci;;::o; 
hul fa irly high CX)ver Ithundanc~dut: tl) 
rhizomAtous speci eli . l-ieighl or s\\urd 
g~nera11~" bdO\v 1m . No! suqi~ct to 
utilisation by grazing: sume rc\..Tt:ational 
pressure. 

V 
vrnzing: soil s 

LK._· ~_im_itin_g----, 
Severe trampling: '\ 
Olh<:1'" .~oil 

d i ~ turhf(1re 

~ 

HYfJO"ir6JW Ir ina - Thl!meda 
(r;amlro associat ion 

Primary grassland f!Olvening In 
!'ecoldwy form. Second lug hl!~t 

nl pha div~rl\ity in nil!sic 
grRl'l'land~. r..AH\'i;!~t ~ucculenc\!. 

Dominmt fami ly Ponceac. 
Gra~~e~ mOl'!ly perennia l High 
diver~ity aftufted ~poci~'1. . Luw 
div~nity ormat-toon ing. 
rhizolnRtoos and ~ lo1onif~ro lls 

~pecic~ but taidy high cover du,;: 
tn them. Poareae '" 23°;0 alpha 
diversity. S\w.rd domina ted by 
tall gra~)';<;!s . Subject 10 cHlt\1! 
grazing. 

Ste1lofapltmm .lieamdfllum ­
Cellfelll1 mritlCefl association 

St:condary gra ss land . Lowest 
alpha diversity uft:ntire 
gra l\.~ land stud y. High~t 
diversity and cover anunclance 
due to annual spc:cies. Highc:sl 
divtTsityof locbs abo'l\:! 1m in 
height. PoaC<!8e - 24 0 0flJpha 
di'ltrsi~·. Highest am;:r 
abundance of gmsse ~ below 1 m 
in height: 10\\\::)';1 cO\er 
ahundaoce of grasses aho'le 1 In 

in height. Lowe"t cover 
ahundanceufrufted \!Tass 
sp«.ies. Highest SpeCI<;N ridlnes.s 
and cO\lcr abundance of mat­
tlnm ing and ~o l ooiferou!' 

grAsse~ . S\'nrd helo\\' 1m in 
height. Subject 10 so;;vere 
envirun mental d isturhnncc 
including trampling . 

Figure 7.1 Relationships between environmental factors. diversity. structure and function of 

mesic grassland associations 
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("ynQ do /1 dac(y/on - E llrharta caly cinQ lIssochHioli 

Prlmar)" gr~s~land U'!nVt:rtlng to sec-on dar\' form FeW;\nnua] 

fnrh sp.::cies. nn annual grasses Forb compon<!nt bdow 1m 
In ht:lghl HIghest pc:rcc:ntage co <.:r II I x.erlc aSSOcIatIOn" 

/ 
pn'lCt:<lt: ~ 23°. aJph~ dll"c:rsllv Lnw<:s l h':\iI dl\ersW· senr.:s 
with Cllmax aS$flCllI11l')n of xc:nc grllsslllnds ::;."nnd 11 

Dih ll teropogol1 filifolilU'- mlxtuT,' of tufted . mal.formlng . stn]o rllft:rous ;-.nd 
Ehrhorta CQI)' ci l1ll associaUOll rhlzomllto u5 speCIes ~lthough tuft.:d show £r~.'\tt:st spt:cle~ 

Prim an' gfl'lssland convt:rtmg t(} /' H t:a\' ~ ' I 
richness S w ard hC:lght mIxed but pred ,; mmantl sho rter th~n 

s.:condary form Ft!w annual forn fll zin ' 1m SunJ':c! \n falrlv hc:avv grR7.I.ng 

spec!.::s , nn flnnual grass.:.., . Forb ,. 
component helow 1m In height 
H Ighes! nchness of £eophytes In Intensl , 
xertc ~SSocl~tl1nS Highest grllzlng . 

richness Poaceae '" :8 0 0. Fabaceae tram piing . ~lc " alphadl ersltv , for ",eflC 

" OClatlons Sw~rd dom mated n\' 

~ tufted grasse$ . np mat-formtng qr Them eda rriandr(l _ EhrhQrta calycina associatioll 

stn lo nlfc:mus species present ....-- (' lImax pflmar\' grassland HIghest alpha dl \ er,~IL\' ,) 1 
S\ Hd hrlght helow 1 m SuhJcct G ra zing xeriC aSSOc latl nn~ Fe\" annual forhs . no annual grasses 

" 
m n st se' crc trilmpllng and : I osl forhs hdo .... 1m In height Poacc:ae 19"0 alpha 

grazing press-ur ... In :'ierIC divers 11)' Sward domlnl\ted h" tufted grllsses , mlm~' 
aSS"Clatlons Sod m"y h<.' K rhizomatous species La,' est CQv er abundance o f grasses 
LimitIng abo\ <.' I m In hrlght H eight of ~ward genually bdo\\ 

1m SuhJect to grazlOg Snll mny be K limiting 

/ Pl oughing With grazing. 
SpQl'oho/il africa"u~' - Setaria l'phacelata 

V Plou~hmc \,' Ilh light 11 trampling 
assucintiOIl 'TaZml!: (4U \'~ ~ r s IA ler) (20 y..:1rs la ta ) 
Secnnd~r\' £rassl~n d ,-.lphn dn ersity equ~lt o 

thH nfC,l'nfJdrlll dacryl()11 - /ihrhor ra calyc;nn , 
aSS'J C1i'ltlon Few onn ual s.pecles , n<) annual 

{ ynodon do ctylon - Helicrotrich on hirtulum a sso cia li on 
gra!'st's Xo folllS aho\'r 1 m In h~lghl. few 
g~oph les Poace(l<' '" I ::"'0 alpha di\'er~lt ~'. Illgh :)eco nc1ary gra5sl~nd . \ Iph a dtl ' CrSI1\' low<.'st () f ,,<::TIt 
numht'r ~ Othc:r" famlhes Highest brt~ dl ' erSIlY ilSSoclations H Igh":SI heta d l\ er.H~' ~core '4 Itn c ilm~x 
score ' '' llh c!tmax a~SOClatlon OfXdlc aSSOciation of xeriC grasslands Least numh!:!r fl f annUlI! 
grasshnds , E \ en ml.>;ture of grass speCies taller forb s. o nl" aS~OCtatlon tn con tam Annual £rass~s Forbs 
Ilnd shnrter than 1m . shorter grasses more gen<.'ra1J" hd o w 1m tn h<!lghl Hlgb numba of geophytes 
abundant Tufted gr;'Jsst's have highc:st speCIe:, As many pros lrllie forbs liS Dlheferopogon (ihf(l!rIl ,1 _ 
rlchness_ cO' '" .;r abundanc~ of milt-form mg . Ehrhorro ~-al.\· I· II/a a~~oclllttOn, P rJac.;a~ = 18°{> alphn 
stnl')nlf .. rous lind rhizomat ous rela l!\'el\' high dl ~ erSl!\ Hlgh¢~t species rtchnes~ or-'O thcr" f~mlhe~ 11\ 

Sward ~ mtx!urt' ,, (tllll and short grass es . short en tlr<.' stud ~' HIgh'::sl hell! dlversil l ~c Q rt' wIth c 11m fiX 
prt:d nm tnattng ;-jot! I' as plough.::d 0 er ~n 

~ 
aSSOCiatIOn o fxeflc gr~sslllnds !, IIlJ', f)\V " f gra~s speCies 

\'e~rs agl) , \'egetatlon sublt'ct I,) 'lCC llSlonal ah o ' e J m tn heIght. cn a abund~ncc: nf specI " s shorter 
graZing !h~n 1m 111 height gr'::iIlest Tufted grilsses hllve highes t 

s p<.'cle.~ nchnt..S~ hUI lensl co\'er ahundancc: H Ighes! e n ' e:r 
ahundilnce due tn mat.t'o rmlOg ilnd stolonll<.'rous speCIes . 
rhlzom at()us species m or .. ~bundilnt than tufted S Wilrd 

TIm e. reduced 1\ sh orter th!'!n 1m. pred0mtnantl\' composed or mat·fo rmlOg 

grazmg ~nd and st(110nl f<.'f ouS spe Cies SOIl ploughed Within :!IJ \'.:us of 

tTflmpling tmpact s tud \' , egelatl on su nJect tn reg ular grflZ!n£ _ animal ~nd 
I'ehlcul"r pressure Sod rna\' b.: K Iimlltn£ 

Figure 7.2 Relationships between associations environmental factors. diversity. stmcture and 

function of xeric grassland associations 
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In order to asses the conservation status of each association and what its conservation value is. a 

table listing the area conserved and endemic species was prepared for each association. 

Table 7.S Area conserved and presence of endemic. vulnerable and rare species in Eastern Cape 

Coastal Grassland associations 

Association Area under conservation N umber of endemic species 

Themeda triandra - < lkm' 2 endemic: 1 vulnerable 

Anthospermum herhaeellln 

Themeda triandra < lkm' 6 endemic: I vulnerable: I rare 

Hyparrhenia hirta - 0 6 endemic: 1 rare 

Diheleropo!!,on ampleetens 

Hyparrhenia hirla Themeda < lkm' 4 endemic 

Iriandra 

Stenoraphrum secundatu", - < lkm' 2 endemic 

Centella coriacea 

Diheteropogonfilifolius - 0 2 endemic 

Ehrharta ca/ycina 

Cynodon daerylon .. Ehrharta 0 4 endemic 

ca/ycina 

Themeda triandra - Ehrharla 0 5 endemic 

ealyeina 

Sporobo/us a/i'icanu". 0 4 endemic 

Setaria ,'phaee/ala 

Cynodon dacrylon - < lkm' 4 endemic 

Heliclotrichon hirlulum 

190 



Chapler 7 Sl/nunan' 

7.3 DISCUSSION 

It can be seen from the results sununarised in Tables 7, I and 7.2 that the key species (Bond. 1992) 

for undisturbed associations throughout the grassland is Themeda Iriandra. a fire-climax grass, 

Where disturbance due to grazing takes place in mesic associations. Hyparrhenia hirla. which is a 

subc1imax species common to disturbed areas. (Gibbs-Russel el 01.. 1991 : van Oudtshoom. 1992) 

becomes more important. In the xeric associations.lihrharla calycina is also a key species although 

its abundance is generally less than that of T. Iriandra. Disturbance due to grazing in the xeric 

associations reduces the abundance of T. Iriandra while E. ealyeina and Cynodon daetylon become 

more abundant, C daelylon is able to withstand high nitrogen levels that can result from high 

animal impact as well as from fertilising soil. It increases under conditions of increasing 

disturbance and is thus a good indicator of overutilisation of vegetation (I'an Oudtshoorn. 1992), It 

is therefore apparent that the xeric associations are being subjected to levels of grazing pressure 

which are baving a more serious effect than the grazing experienced by the mesic associations, and 

this is confimled by the panem of distribution, 

The xeric associations subject to the highest grazing pressure are a ll located within the fonner 

Ciskei where animals area grazed under a communal system. As found by Kepe and Scoones 

(1999). a sward dominated by C. dactylon is maintai ned by heavy grazing. McKenzie (1982) and 

de Bruyn (1998) have verified Acocks' (1966: 1975) findings that the more heavily grazed 

grasslands support a higher growth of T Iriandra and other climax species , l1,i s is refl ected in the 

results for xeric associations where the most heavily grazed association produced the highest cover 

abundance whi le the association that was slightly less heavily grazed contained many climax 

species. It is felt that the mesic associations do not compare in this instance because none of them 

are subject to grazing pressures of such intensity. and the higher rainfull experienced prevents 

comparison between xeric and mesic associations, 

Despite the effects of grazi ng on grass sMlrd composition. disturbance due to grazing does have a 

negati ve impact on vegetation as it causes injury and loss of photosynthetic area (Kirkman and 

Moore. 1995: Rodriguez el al .. 1995: Wolfson. 1999). While many species \\~thin the grasslands 

are adapted to disturbances such as grazing and tire. many species are not and thus species riclUless 

decli nes . This is indicated by the decrease ill species richness between c1ima;, and d.isturbed 

vegetation. Decreasing moisture avai lability in ten11S of quantity and seasonality of rain is thought 

to be largely responsible for the decline in species riclUless and cover abundance from west to east. 

This moisture pattern may be responsible for the higher prel'alence of members of the Asteraceae 

and Fabaceae in the xeric associations . 
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The structure of the grasslands is influenced by the moisture regime as well as the pattems of 

disturbance (O"ComlOL 1985: Bames el al.. 1991: Steenkamp and Bosch. 1995). Jenny (1980) 

states that the amount of biomass produced increases with increasing rainfall. The biomass increase 

is partly due to increased cover and increased height and the grass sward becomes increasingly 

taller as one moves eastwards through the study area. In addition, mat-forming species are most 

common in vegetation which is either severe I)' trampled or which occurs on soil that has been 

previously disturbed b\' impacts such as ploughing. This is because tufted species are more 

susceptible to trampling while the rhizomatous and stoloniferous species that make up mat-forming 

grasses can withstand this pressure. Rhizomatous and stoloniferous species are usually more 

persistent in the deep sandy soils on which ploughing has taken place (Bayer. 1955). as experienced 

in this stud\' . 

Soil factors have been reported to play a key role in the determination of plant associations 

(O·COJ1l1or. 1985). and soil family. organic content and pH are some of the most important 

variables in explaining ordination of the samples . Land-sea interface. organic content and pH are 

the most important \·ariables affecting ordination of the mesic associations . Indirectly the xeric 

associations are most strongly influenced b\' land-use while land/sea interface. distance from the 

shore and soil fami l\' are the most important factors for direct ordination. The dynamics of land/sea 

interface need furtller consideration and aspects such as soil depth and soil texture of the forest 

areas adjacent to grasslands need to be compared with these grasslands. An analysis ofthe effect of 

salt-spra)' would also be desirable. At a smalier scale the role of potassium in grassland dynanlics 

needs to be further explored as this may be a limiting factor in the Hyparrhen/a hirla -

IJiheleropogon ampieclen.l'. IJiheleropogon ,till{iJiill.l' - Ehrharla ca/ycina. Themeda lriandra -

Ehrharla ca/ycina and ()modon dacly/on - Heliclotrichon hirtu/um associations (Mr Jimmy 

Mullins. pers . comm.). 

The mesic grasslands are more extensively consen ed than the xeric and support more endemic 

species . TIle former also supports a vulnerable and rare species and has a higher diversity than the 

latter. However it is felt that the area consen'ed for mesic associations is too small and that more 

vegetation shou ld be set aside. Despite the lower divers it\' and disturbed nature of the xeric 

associations it is felt that the\' should aJso be conserved with an emphasis on examining the 

response of the vegetation to different management techniques aimed at improving their condition. 

The grasslands occur on the coastal c'"tremes of the tension zone created b,' tile convergence of four 

major phytochoria (Lubke. 1998). As they contain species representing the eastern and western 

192 



Chapler 7 Summar)! 

extremes of distribution of these phytochoria it is felt that they warrant conscrvation on account of 

the diversity of floras which they represent. 

7.4 CONCLUSIONS 

The resu lts presented above indicate that the coastal grasslands of the eastern Cape west OfU1C Kci 

River can be divided into ten clearly distinguished associations . TI,e ten associations were divided 

spatially at the Keiskamma Ri ver with fiye associations occurring to the east and five to the west of 

this river. Thc underlying factor which separated the associations is considered to be moisture 

regime i.e. the amount of annual precipitation as well as its seasonality, While <Ullual rainfall 

increases from west to east. Ule midsummer "drought" becomes almost imperceptible at U1C Great 

Fish River. after which it is no longer recorded. 

The five associations that occur east of the Keiskanlma River have higher species diversity and 

COler abundance than the five associations west of this river. While certain species such as 

Themeda Iriandra. Cenle/la eorioeeo and others occurred throughout the study area others were 

limited to either xeric or wetter regions . Under conditions of disturbance. Hyparrhema hirla 

became abundant while C;modon daely/on was more common under xeric conditions . The coastal 

pioneer species SlenOlaphl1lm .I'eeundarum became dominant undcr conditions of extreme 

disturbance 111 both mesic and xeric associations . 

The impact of man-induced and intrinsic environmental factors varied between the ten associations . 

Within the mesic associations. land/sea interface. organic content. pH and land-use are the most 

significant factors affecting the spatial distribution of the associations . The climax mesic 

association was able to occur O\er a wide range of environmental variables. In the xeric 

associations. land-use was an overriding factor that caused a separation between ploughed and 

unploughed vegetation . Within the xeric associations, land/sea interface and soi l famil y had the 

strongest influence. TI,e relationship between ule \,cgetation and land/sea interface needs further 

stud,' including assessment of the effects of salt spray and fog on the vegetation . In addition. 

comparisons between grassland and the surrowlding woody, egetation should be undertaken . It was 

obsen'ed in the field that coastal forest is adjacent to the sea onl\' wherc there is a sandy or 

roch/sand\' shore with grassl<Uld behind it. Grassland occurs where there is a rocky or rocky/sandy 

shore. This relationship needs furtJler examination . 

In terms of succession. in the mesic associations a relationship between disturbed and undisturbed 

legetation was elucidated. The studies indicated that most of the grassland was primary in nature 
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but environmental constraints such as extreme windiness did cause one association to remain in a 

depauperate state. Disturbance due to grazing caused the climax vegetation to regress to a 

subclimax fonn. Severe soil disturbance resulted in the fonnation of a secondary association. In 

tenns of temporal change. the mesic associations indicated the existence of a transitional state 

between climax and subclimax grassland during spring. 11,is indicates possibilities for 

improvement of vegetation and indicates that nlrther work 011 vegetation dynamics may produce 

some interesting results for management. 

[n the xeric associations. no "pristine" climax grassland was recorded. 11,e association that was 

subject to the least grazing pressurc appears to be the closest representation of climax xeric 

grassland. Soil disturbance resulted in the fonnation of secondary grassland. Heavy and severe 

grazing also drive the vegetation towards the fonnation of a secondary grassland. The results 

indicated that succession (or regression) in the grazed grassland was proceeding in a different 

direction to that of vegetation which had been soil-disturbed and that the resulting grasslands would 

not be similar. [t was difticult to compare the two situations as the soil disturbed associations are 

being allowed to ad\"ance while the grazed associations are under a continued negative pressure . 

The consen'ation potential of the coastal grasslands was assessed io temlS of species riclmess and 

the presence of rare and endemic species. The results indicate that the grasslands do not support 

many rare or endemic species. although one vuLnerable species. Knipho/ia rrJoperi. is recorded. Not 

all of the associations have been conserved and the xeric associations are particularlv poorl\' 

represented . While it is understandable that one would rather conserve undisturbed than disturbed 

vegetation. the importance of conserving disturbed vegetation and monitoring it for further change 

is emphasised. The representation of four major phytochoria (Cape, Kalahari -Higbveld Regional 

Transitional Zone. Karroo-Namib and Tongoland-Pondoland Regional Mosaic) is regarded as a 

recommendation for conserving a greater area ofthe coastal grasslands . 

Management options for the grasslands [emalll those of grazing strategy and fire regime with 

moisture taken into account. It is emphasised again that the latest literature stresses the importance 

of burning \I'hen the sward is not growing in the case of the farmers . For Nature Conservation 

areas. it is recommended that natural fires be allowed to run their course and that if a buming 

regime is absolutely neccssan'_ that such fires be carried out at \'arving times ofthe vear as opposed 

to on a regular seasonal basis. The impact of trampling in certain areas is to be minimised where 

possible . Monitoring of vegetation wherever possible is strongly encouraged. 
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The results presented in this thesis were intended to improve the knowledge of the grasslands west 

of the Kei River since little infonnation was available concerning their diversity and extent. An 

understanding of the environmental factors influencing the grassland dynamics is given and future 

studies can build upon this beginning. It is clear that studies of the long-tenll effects of ploughing 

and grazing lIill be beneficial to both the land-user and the grassland scientist for landscape 

predictions and management options . Finally. it is hoped that the results of dlese studies will enable 

all land-users to make better decisions concerning our impact O J) the grass lands upon which we 

rely. 
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Appendix J Species checklist 

APPENDIX ONE 
SPECIES CHECKLIST FOR THE EASTERN CAPE COASTAL GRASSLANDS 

WEST OF THE KEI RIVER 

Genus Number Family J Species and Author 
ADIANTACEAE 

0000340 Gheilanthes viridis (Forssk.)Swartz 
CYPERACEAE 

0459000 Gyperus sp. 
0459000 Gyperus brevis Boeck. 
0459000 Gyperus obtusif/orus Vah l. va r f/avissimus 

Boeck. 
0459000 Gyperus obtusiflorus Vahl. var obtusiflorus 
0459000 Gyperus obtusif/orus Vahl. 
0459010 pycreus oakfortensis C. B. CI. 
0459030 Mariscus sp. 
0459030 Mariscus albomarginatus C.B. CI. 
0459030 Mariscus congestus (Vah l.) C.B.CI. 
0459030 Mariscus sumatrensis (Retz.) J. Raynal 
0459030 Mariscus tabu/aris (Schrad .) C.B. CI. 
0462000 Kylfinga sp. 
0462000 Kylfinga alba Nees 
0462000 Kylfinga e/atior Kunth 
0462000 Kylfinga erecta Schumach . 
0465000 Ficinia arenico/a Arnold & Gordon - Grey 
0465000 Ficinia indica (Lam .) Pfeiffer 
0465000 Ficinia st%nifera Boeck. 
0467000 Fuirena sp. 
0468010 SclJoenop/ectus sp. 
0471000 FimbristyJis sp. 
0471000 FimbristyJis comp/anata (Retz.) Link 
0471 010 Bu/bostyJis sp. 
0471 010 Bu/bostyJis contexta (Nees) Bodard 
0471020 Abildgaardia ovata (Burm.f.) Kral 
492000 Rhynchospora brownii Roem. & Schult . 
0515000 Sc/eria sp. 
0521000 Schoenoxiphium sparteum (Wahlenb.) C.B. CI. 

COMMELINACEAE 
0896000 Gomme/ina sp. 
0896000 GommeJina africana L. 
0896000 Gomme/ina livingstonii C.B.CI. 

JUNCUS 
0936000 Juncus sp. 

ASPHODELACEAE (PART A) 
0985000 Bulbine sp. 
0985010 Trachyandra sp. 
0985010 Trachyandra revoluta (L.) Kunth 

ASPHODELACEAE (PART B) 
1024000 Kniphofia rooperi (Moore) Lem. 
1026000 Aloe sp. 

HYACINTHACEAE 
1079000 Albuca caudata Jacq . 
1086000 Scilla sp. 
1088000 Eucomis comosa (Houtt.) Wehrh. 
1090000 Drimiopsis sp. 

ASPARAGACEAE 
1113000 Asparagus densif/orus (Kunth) Oberm . 
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HAEMADORACEAE 
1162000 Wachendorfia thyrsiflora Burm. 

AMARYLLIDACEAE 
1167000 Haemanthus albiflos Jacq. 
1168000 Boophane sp. 
1230000 Hypoxis sp. 
1230000 Hypoxis argentea Harv. Ex bak. 
1230000 Hypoxis longifolia Bak. 
1230000 Hypoxis stellipilis Ker - Gawl 
1230000 Hypoxis viflosa U . 

IRIDACEAE 
1265000 Moraea sp. 
1284000 Bobartia sp. 
1295000 Aristea sp. 
1295000 Aristea abyssinica Pax. 
1295000 Aristea schizolaena Harv. Ex Bak. 
1303000 Dierama igneum Klatt 
1306000 Tritonia lineata (Salisb.) Ker - Gawl 
1311000 Gladiolus sp. 
1311000 Gladiolus ochroleucus Bak. 
1311000 Gladiolus permeabilis Delaroche 
1315000 Watsonia x longifolia J.W.Mathews & L. Bol. 
1315000 Watsonia galpinii L.Bol. 

ORCHIDACEAE 
1430000 Satyrium sp. 
1430000 Satyrium parviflorum Swartz 

SANTALACEAE 
2117000 Thesidium minus A.W.Hill 
2118000 Thesium junceum Bernh . 

POLYGONACEAE 
2195000 Rumex acetosel/a L. ssp angiocarpus (Murb.) 

Murb. 
AIZOACEAE 

2389000 Pharnaceum thunbergii Adamson 
2399000 Galenia secunda (U.) Sand. 
2401000 Aizoon rigidum L.f. 

MESEMBRYANTHEMUM 
2405021 Carpobrotus deliciosus (L.Bol.) L.Bol. 
2405066 Lampranthus sp. 
2405073 Mesembryanthemum sp. 

CARYOPHYLLACEAE (PART A) 
2430000 Cerastium sp. 
2430000 Cerastium capense Sand. 

CARYOPHYLLACEAE (PART B) 
2490000 Silene sp. 
2490000 Silene bel/idioides Sand . 
2490000 Silene gallica L. 
2490000 Silene primuliflora Eckl. & Zeyh . 

RANUNCULACEAE 
2541010 Knowltonia capensis L. Huth. 
2542000 Clematis sp. 
2542000 Clematis brachiata Thunb. 
2546000 Ranunculus multifidus Forssk. 

BRASSICACEAE 
2875000 Heliophila subulata Burch. Ex DC 

CRASSULACEAE 
3168000 Crassula nemorosa (E. & Z.) Endl. Ex. Walp. 
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3175000 

3446000 
3536010 
3669000 
3673000 
3673000 
3688000 
3689000 
3690000 
3690000 
3702000 
3702000 
3702000 
3702000 
3702000 
3702000 
3703040 
3718000 
3718000 
3718000 
3718000 
3718000 
3756000 
3804000 
3807000 
3810000 
3810000 
3852000 
3856000 
3897000 
3897000 
3897000 
3898000 
3905000 
3905000 
3905000 
3905000 

3905000 
3905000 
3910000 
3910000 

3924000 
3925000 
3925000 
3928000 
3928000 
3928000 

3936000 
3936000 
3936000 

3945000 
3945000 

Adromischus macu/atus (Salm - Dyck) Lem. 
FABACEAE 
Acacia karroo Hayne 
Chamaecrista capensis (Thunb.) E. Mey. 
Crota/aria obscura DC 
Argyr%bium incanum Eckl.& Zeyh . 
Argyr%bium rupestre (E & Z) Walp. 
Medicago /aciniata (L) Mill 
Melilotus indica (L.) All. 
Trifo/ium sp. 
Trifolium burchel/ianum Ser. 
/ndigofera sp. 
/ndigofera heterophylla Thunb. 
/ndigofera hUaris E & Z 
/ndigofera stricta U . 
/ndigofera verrucosa E & Z 
/ndigofera zeyheri Spreng ex E & Z 
Oth%bium decumbens (Ait.) C.H.Stirton 
Tephrosia sp. 
Tephrosia angu/ata E. Mey. 
Tephrosia capensis (Jacq .) Pers. 
Tephrosia macropoda (E.Mey.) Harv. 

Tephrosia purpurea (L) Pers. 
Lessertia sten%ba E. Mey. 
Zornia capensis Pers. 
Desmodium incanum DC 
A/ysicarpus sp. 
A/ysicarpus rugosus (Willd .) DC 
Vicia sativa L. 
/ndigastrum fastigiatum (E.Mey.) Schnre 
Rhynchosia adenodes E & Z 
Rhynchosia capen sis (Burm.) Schinz 
Rhynchosia caribaea (Jacq .) DC 
Eriosema squarrosum (Thunb.) Walp. 
Vigna sp. 
Vigna luteola (Jacq.) Benth. 
Vigna unguiculata (L.) Walp. 
Vigna vexillata (L.)A.Rich . var angustifolia 
(Schumach.& Thonn.)Bak. 
Vigna vexillata (L.) A.Rich . var. vexillata 
Vigna vexillata (L.) A.Rich . 
Dolichos sp. 
Dolichos falciformis E.Mey. 
GERANIACEAE 
Geranium incanum Burm.f. 
Monsonia sp. 
Monsonia emarginata (U ) L'Hent 
Pe/argonium sp. 
Pelargonium alchemilloides (L.) L'Herit 
Pelargonium pulverulentum Colv. Ex Sweet 
OXALIDACEAE 
Oxalis sp. 
Oxalis bifurca Lodd . 
Oxalis corniculata L. 
LlNACEAE 
Unum sp. 
Unum thunbergii Eckl. & Zeyh. 
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4273000 

4407000 
4448000 
4498000 
4498000 

4594000 
4594000 

4641000 

4966000 

4983000 
4998000 
4998000 
5013000 
5013000 

5056000 

5435000 
5435000 
5435000 
5461000 

5578000 
5598000 

5804000 

5894000 
5894000 
5894000 
5922000 
6116000 

6338000 

6404000 
6406000 
6406000 

6481000 
6503000 

6559000 
6747000 

6777000 
6777000 
6791000 
6791000 
6791000 
6791000 

POLYGALACEAE 
Polyga/a il/epida E.Mey.ex Harv. 
EUPHORBIACEAE 
Acalypha peduncularis E. Mey. Ex Meisn. 
Clutia heterophylla Thunb. 
Euphorbia bupleurifolia Jacq . 
Euphorbia gorgonis Berger 
ANACARDIACEAE 
Rhus dentata Thunb. 
Rhus incisa L.t. 
CELASTRACEAE 
Cassine tetragona (Lt.) Loes. 
TILIACEAE 
Grewia occidentalis L. 
MALVACEAE 
Abutilon sonneratianum (Cav.) Sweet 
Sida dregei Burtt Davy 
Sida rhombifolia L. 
Hibiscus aethiopicus L. 
Hibiscus trionum L. 
STERCULIACEAE 
Hermannia incana Cav. 
THYMELIACEAE 
Gnidia anthylloides (L.t.) Gilg. 
Gnidia nodiflora Meisn. 
Gnidia styphelioides Meisn. 
Passerina rigida Wikstr. 
MYRTACEAE 
Eugenia albanensis Sond. 
Eucalyptus sp. 
ONAGRACEAE 
Oenothera rosea L'Heri!. Ex Ai!. 
APIACEAE 
Centella coriacea Nanntd . 
Centella linifolia (L.f.) Drude 
Centella vil/osa L. 
Alepidea longifolia E. Mey. 
Peucedanum capense (Thunb.) Sond. 
PRIMULACEAE 
Anagallis arvensis L. 
EBENACEAE 
Euclea crispa (Thunb.) Guerke 
Diospyros dichrophylla (Gand.) De Winter 
Diospyros villosa (L.) De Winter 
GENTIANACEAE 
Sebaea sedoides Gilg. 
Chironia baccifera L. 
APOCYNACEAE 
Carissa sp. 
Raphionacme hirsuta (E.Mey.) R.A.Dyer ex Phill. 
ASCLEPIADACEAE 
Xysma/obium involucra tum (E.Mey.) Decne 
Xysma/obium orbiculare (E.Mey.) D.Dietr. 
Asclepias sp. 
Asclepias albens (E.Mey.) Schllr. 
Asclepias densiflora N.E.Br. 
Asclepias gibba (E.Mey.) Schltr. 
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6791000 
6791000 
6914000 

6972000 
6993000 
6993000 
7003000 
7003000 

7064000 

7138000 
7145000 

7212000 
7281000 
7290000 

7407000 

7476000 
7519000 
7519000 
7519000 
7519000 
7521000 
7523000 
7523000 

7566000 
7568000 

7614000 
7623000 
7625000 
7627000 

7914000 
7914000 
7914000 
7914000 
7941000 
7972000 
7973000 
7980000 
8032000 

8116000 

8283110 
8348000 

8435000 
8438000 
8438000 

Asclepias hastata (E.Mey.) Schltr. 
Asclepias nan a Verdoorn 
Dregea sp. 
CONVOLVULACEAE 
Falckia repens L.f. 
Convolvulus natalensis Bernh .apud Krauss 
Convolvulus sagiftatus Thunb. 
Ipomoea sp. 
Ipomoea ficifolia Lindl. 
BORAGINACEAE 
Cynoglossum hispidum Thunb. 
VERBENACEAE 
Verbena bonariensis L. 
Lippia j avanica (Burm.f.) Spreng. 
LAMIACEAE 
Teucrium africanum Thunb. 
Stachys aethiopica L. 
Salvia scabra U . 
SOLANACEAE 
Solanum sp. 
SCROPHULARIACEAE (PART A) 
Nemesia fruticans (Thunb.) Benth. 
Sutera sp. 
Sutera campanulata (Benth.) Kuntze 
Sutera laxiflora (Benth.) Kuntze 
Jamesbriftenia maritima (Hie rn .) Hilliard 
Phyllopodium cuneifolium (U .) Benth . 
Zaluzianskya capensis (L.) Walp. 
Zaluzianskya maritima (U .) Walp. 
SELAGINACEAE 
Hebenstretia integrifolia L. 
Selago corymbosa L. 
SCROPHULARIACEAE (PART B) 
Graderia scabra (U .) Benth . 
Cycnium tubulosum (L.f.) Engl. 
Striga elegans Benth. 
Harveya speciosa Bernh . Ex Krauss 
ACANTHACEAE 
Thunbergia sp. 
Thunbergia atriplicifolia E.Mey. Ex Nees 
Thunbergia capensis Retz. 
Thunbergia dregeana Nees 
Chaetacanthus setiger (Pers.) Lindl. 
Crabbea angustifolia Nees 
Barleria obtusa Nees 
Blepharis capensis (U.) Pers . 
Hypoestes aristata (Vahl.) Soland ex Roem. & 
Schult. 
PLANTAGINACEAE 
Plantago sp. 
RUBIACEAE 
Coddia rudis (E.Mey. Ex Harv.) Verdc. 
Pentanisia prunelloides (Klotzsch ex Eckl. & 
Zeyh .) Walp . 
Galopina aspera (Eckl. & Zeyh .) Walp. 
Anthospermum aethiopicum L. 
Anthospermum galioides Reichb.f. 
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8438000 
8438000 
8464000 

8546000 
8546000 
8546000 

8568000 

8668000 
8668000 
8668000 

8681000 
8694000 
8694000 
8694000 
8694000 
8695000 
8695000 

8751000 
8751000 
8751000 

8919000 
8919000 
8925000 
8926000 
8937000 
8992050 

9006000 
9006000 
9006000 
9006000 
9006000 
9006000 
9006000 
9006000 
9006000 
9006000 
9006000 
9006000 
9006000 
9006000 
9351000 
9358000 
9406000 
9406000 
9411000 
9411000 
9411000 
9411000 
9411000 
9411000 

Anthospermum herbaceum l.f. 
Anthospermum paniculatum Cruse 
Richardia brasiliensis Gomes 
DIPSACACEAE 
Scabiosa sp. 
Scabiosa albanensis RA Dyer 
Scabiosa columbaria L. 
CUCURBITACEAE 
Kedrostis nana (Lam .) Cogn . 
CAMPANULACEAE 
Wahlenbergia grandiflora V. Brehm. 
Wahlenbergia kowiensis R.A. Dyer 
Wahlenbergia stellarioides Cham. & Schlechtd. 
LOBELIACEAE 
Cyphia assimilis Sand . 
Lobelia sp. 
Lobelia flaccida (Presl.) ADC ssp flaccida 
Lobelia flaccida (Presl.) A. DC 
Lobelia tomenta sa l.f. 
Monopsis scabra (Thunb.) Urb. 
Monopsis unidentata (Dryand.) EWimm. 
GOODENIACEAE 
Vemonia sp. 
Vemonia capensis (Hout!.) Druce 
Vemonia dregeana Sch . Bip. 
ASTERACEAE 
Felicia tilifolia (Ven!.) Burtt Davy 
Felicia mossamedensis (Hiern.) Mendonca 
Nidorella auriculata DC 
Conyza obscura DC 
Tarchonanthus campllOratus L. 
Pseudognaphalium luteo-album (L.) Hilliard & 
Burtt 
He/ichrysum sp. 
Helichrysum appendiculatum (U.) Less. 
Helichrysum asperum (Thunb.) Hilliard & Burtt 
Helichrysum cymosum (L.) DDon. 
Helichrysum herbaceum (Andr.) Sweet 
Helichrysum morale H. 801. 
Helichrysum nudifolium (L.) Less. 
Helichrysum odoratissimum (L.) Sweet 
Helichrysum pedunculatum Hilliard & Burtt 
Helich rosum (Berg .) }-ess. var arcuatum Hilliard 
Helichrysum rosum (8erg .) Less. 
Helichrysum rutilans (L .) D.Don . 
Helichrysum simillimum DC 
Helichrysum umbraculigerum Less. 
Cotu/a sericea Thunb. 
Artemisia afra Jacq . Ex Willd . 
Cineraria britteniae Hutch. & R.A.Dyer 
Cineraria geraniifolia DC 
Senecio bupleuroides DC 
Senecio chrysocoma Meerb. 
Senecio ilicifolius L. 
Senecio inaequidens DC 
Senecio macrocephalus DC 
Senecio oxyriifolius DC 
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9411000 
9427020 
9432020 
9434000 
9434000 
9438000 
9438000 
9501000 
9528000 
9572000 
9596000 

9900100 
9900280 
9900370 
9900380 
9900720 

9900720 
9900730 
9900750 
9900800 
9900810 
9900810 
9900830 
9900890 
9900890 
9900890 
9900890 
9900940 
9901040 
9901040 
9901070 
9901070 
9901080 
9901160 
9901160 
9901160 
9901160 
9901280 
9901280 
9901280 
9901280 

9901340 
9901340 
9901340 
9901390 
9901600 
9901740 
9901970 
9901970 
9902050 
9902430 
9902610 
9902620 
9902620 

Senecio pterophorus DC 
Chrysanthemoides monilifera (L.) T.Norl. 
Arclotheca calendula (L.) Levyns 
Gazania krebsiana Less. 
Gazania linearis (Thunb.) Druce 
Berklleya sp. 
Berkheya decurrens (Thunb.) Willd. 
Dicoma spinosa (L.) Druce 
Gerbera piloselloides (L.l Casso 
Hypochaeris radicata L. 
Lactuca inermis 
POACEAE 
Ischaemum fa sciculalum Brongn . 
Elionurus muticus (Spreng .) Kunth 
Imperala cylindrica (L.) Raeuschel 
Miscanlhus capensis (Nees) Anderss. 
Cymbopogon excavatus (Hochst .) Stapf ex Burtt 
Davy 
Cymbopogon validlls (Stapf) Stapf ex Burtt Davy 
Hyparrhenia hirta (L.) Stapf 
Monocymbium ceresiiforme (Nees) Stapf 
Heteropogon contortus (L.) Roem. & Schult. 
Diheteropogon amplectens (Nees) Clayton 
Dlheteropogon filifolius (Nees) Clayton 
Themeda triandra Forssk. 
Digitaria diagonalis (Nees) Stapf 
Digitaria eriantha Steud. 
Digitaria monodactyla (Nees) Stapf 
Digitaria velutina (Forssk.) Beauv. 
Alloteropsis semialata (R.Br.) Hitchc. 
Brachiaria sp. 
Brachiaria serrala (Thunb.) Stapf 
Paspalum dilalatum Poir. 
Paspalum nolatum Fluegge 
Slenolaphrum secundailim (Walt.) Kuntze 
Panicum aequinerve Nees 
Panicum coloralum L. 
Panicum deustum Thunb. 
Panicum maximum Jacq. 
Setaria sp. 
Setaria megaphylla (Steud.) Our. & Schinz. 
Setaria nigrirostris (Nees) Our. & Schinz. 
Setaria pal/ide-fusca (Schumach.) Stapf. & 
C.E.Hubb. 
Setaria sphacelala (Schumach.) Moss 
Melinis nerviglumis (Franch.) Zizka 
Melinis repens (Willd .) Zizka 
Pennisetum sp. 
Ehrharla calycina J.E.Sm. 
Tristachya leucothrix Nees 
Heliclolrichum hirlulum (Steud .) Schweick. 
Heliclotricholl turgidulum (Stapf.) Schweick. 
Pentaschistis pallida (Thunb .) Linder 
Agrostis sp. 
Lagurus ovalus L. 
Aristida sp. 
Aristida diffusa Trin . 
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9902620 
9902830 
9902830 
9902830 
9902860 
9902860 
9902860 
9902860 
9902960 
9902980 
9903010 
9903020 
9903740 
9903860 
9904170 
9904170 
9904280 

Aristida junciformis Trin. & Rupr. 
Sporobolus africanus (Poir.) Robyns & Tournay 
Sporobolus fimbriatus (Trin.) Nees 
Sporobolus virginicus (L.) Kunth 
Eragrostis capensis (Thunb.) Trin. 
Eragrostis curvula (Schrad .) Nees 
Eragrostis plana Nees 
Eragrostis racemosa (Thunb.) Steud. 
Cynodon dactylon (L.) Pers . 
Harpochloa falx (U.) Kuntze 
Chloris gayana Kunth 
Eustachys paspaloides (Vahl.) Lanza & Mattei 
Koeleria capensis (Steud.) Nees 
Melica sp. 
Festuca costata Nees 
Festuca longipes Stapf. 
Bromus pectinatus Thunb. 
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APPENDIX TWO 

Complete list of species of the Themeda triandra - Anthospezmum 
hezbaceum association 

Unique re le"e , nr. 

Anthospermum herbaceurn 
hrctotheca calendula 
Berkhe~a decu rren s 
Bulbine spe cies 
Bulbost:"li s contexta 
Caris sa spe cies 
Centella coriacea 
Cheilanthes --iridis 
Cynodon dact;lon 
Digitaria eriantha 
Dolichos falciforrnis 
Elionurus rnu ticus 
Erioserna squarrosum 
Falckia repens 
Gazania krebsiana 
Ge rbera piloselloides 
Gladi olus ochroleucus 
Hell chr~'s urn appendi cuI a turn 
Helich r ysum c~'mosum 
He l ichr:'sum nudifolium 
Helichr~'sum rutilans 
Helictotrichon hirtulurn 
H~'poeste5 ari sta ta 
H:'poxis s pecies 
H~poxis argentea 
Indigofera stricta 
Hariscus congestus 
lIonopsis seabra 
Nemesia fruticans 
Panicurn deus tum 
Passerina rigida 
Pelargonium species 
P~'creus oakfortensis 
Sene cio inaequidens 
Sene cio macrocephalus 
Senecio pterophorus 
Setaria megaph~'lla 
Se taria pallide-fusca 
Sil en e gallica 
S tenotaphrum secunda tum 
Tephrosia capensis 
Themeda triandra 
Thunbergia speci es 
Thu nbergia dregeana 
Tristach~'a leuco t hri x 
Trifolium spec i es 

1111111122 

2233366833 

8903556 457 

424458 . 547 
· . ... 5 .. . . 
.. ... . . 1.. 
· . .. . .. 1. . 
• ••• . .... 4 
1. ... .... . 
· . .. 1. . 5 . . 
· .... . .. 1. 
· .... 2 ... . 
· . . 2 ... . 7 5 
..... 2 .. . . 
· ... . . .. 15 
· ... 2 .. 5 . 1 
1.1. .2 .. . . 
1.11 . . .. . . 
... 11 . . .. . 
1. .1. ... . . 
· . 12 . . .. . . 
2 .. 12 ... . . 
· ........ 1 
· . . .. 5 . .. 6 
· ...... . 15 
25222 .. 5 . . 
· ... . 5 .. . . 
21. . 1. ... . 
· .. .. ... 2 . 
· .• . • .... 4 
· . . . .. . 1. . 
· .. .... 1. . 
· ... .. ... 1 
2 . 21 ..... . 
1. .... . .. . 
· .. . ... 1. . 
. 1.1. . . 1. . 
1 212 .. . .. . 
· . . .. 67 . 86 
2 . . 22 . ... . 
· . .. ... 5 . . 
. 2 . 2 . .. .. . 
29225795 . . 
1.1.2 .. . 11 
9 . 9997 . 9 . 6 
· .... .. 121 
· . ... 11 ... 
· .• . . . .. . 7 
· . .. ... 1. . 



"'igna unguiculata 
'l igna vexillata 
Wahlenbergia grandi fl ora 
Watsonia x longifolia 

...... . 11. 

.1.11 . ... . 

..... . . 1. . 

........ 4. 



Appendix 2 Species checklists pel' association 

Complete list of species of the Themeda triandra association 
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Complete species checklist of the Hyparrh eniu Itirlu - Dilteteropogon amp/eden.\' association 
Unique rele"e nr, I 

Abildgaardia ovata 
Acacia ka rroo 
Acal:'pha peduncularis 
Aizoon rigidum 
Alloteropsis semialata 
Anthosperrnum paniculatum 
Arctotheca calendula 
Argj'rolobium incanum 
Berkhej.:a species 
Sabartia species 
Sulbost;lis species 
Sulbost:'lis contexta 
Centella coriacea 
Chamaecrista capens is 
Chaetacanthus setiger 
Clutia heteroph;lla 
Commelina species 
Commelina africana 
Convolvulus natalensis 
Conj' za obseura 
Crabbea angustifolia 
Crassula nemorosa 
Crotalaria obEcura 
C:'mbopogon excavatus 
C:'nodon dact:'lon 
C:'perus bre"~s 
Desmodium incanum 
Digitaria eriantha 
Diheteropogon amplectens 
Dolichos species 
Dregea species 
Ehrharta cal:'cina 
Elionurus muticus 
Eragrostis capensis 
Eragrostis c ur ;'ula 
Eragrostis racemosa 
Er iosema squarrosum 
Eugenia albanensis 
Euphorbia bupleurifolia 
Eustachj's paspaloides 
Gazania krebsiana 
Gerbera piloselloides 
Gnidia anth:'lloides 
Gnidia 5 tj'phelioides 
Helichrj'sum appendiculatum 
Helichr:'sum asperum 
Heli ch r 1'surn cj'mosum 
Helichrj'sum nudifolium 
Heli chrysurn pedunculatum 
Heli ch r~s um rutilans 

I 
I 
I 
I 

111 1122222222222222 
4499900150912455556667777 
06689021594 40101283480123 

... . .. . I .............. . 2 . 
56 .. 5 . . 1 ..... . . . .. 6 .. 5 . . . 
..... 2.1.2 .. . . 2 . .. ... 1 .1. 
· . 4 ... . I ... ....... . ... .. . 
· . . 5 ... I ... ... ....... ... . 
· . . 2 .. 41 .4 . .. . . ... . . ... . . 
· .... .. I ...... 1. .... . ... . 
· . . . .. . I .. . ... ... 2 . .. ... . 
. 5 . 1. .. 1 ... ... .......... . 
· .. . ...... 6 .. . ......... . 
· ... 52 . 

5 . .. .. . 
· .22211 
1.121.1 

. .. 5 .. 122 ... . . . 64 
556 . . . . .. 5125 . .. 1 
114122111 ... 112 .. 
· . ... .. 1. ... .... 1 
· . ... 11 .... . ... 1 . 

11 . 1. . . 1. . . ... 1. ...... 1. 
· . .... 1. .... 1. .. 1 

· . . 2 . .. 
· ... . ... . 111. ... . 
· ... 1. ... .. ..... . 
1 . . . . .. .. ....... . 

· .1. . .. 
... 2 ...... 5 . . ... . 

.1. . . .. . . .. . 1. ....... . . . 

....... . . .. . 1 .. . ... .. .. . 

................... 4 ... . 

....... I .. 6285 . 525 . 15 . . 64 
· .64521 1 · .15.466565676555 
· .. . . 1. I ....... ....•..... 
· .. . . .. I ..... . .... 1. .... . 
. 5555551 . . . ... . ..... .. . . . 
.. 566 . 8 .. 876 . . 788 . . 1651. 
........... 1 . 5 .. . 4 .. .. . . 

· .. 12 .. 
· . . . . . 5 
· .. 1.1. 
· . 1. . . . 
· . 2.1.1 

· . . . 1.1 
· .1. .. . 

. . ....... 5.4 . . 1.1 

.. 5 ... 1. .. . . .. .. . 

. 1. .. 1.1. ... .. 1.1 

. .. . .. 1 ......... . 

. ..... .. . . . . .. .. 1 

... . . 1 ... ....... . 
· . . . ... . . 1. . . 1. .. 
.2 .. . .. 25 .... .. . . 
· .1. .. . . . . ... ... . 
1.1 . 1 . 1 .1 ....... . 
· . ... 2 .... .. •• ... 
· . . . .... 1. ..•.... 
· . 1 . .. 1. .... . ... . 
... . . . . . ....... 11 
• . ... .• . .. . . 255 . . 



Helictotrichon hirtulum 
Heteropogon contortus 
H:/ par rhen i a hi rta 
H:,-po x is argentea 
Imperata cylindrica 
Indigofera species 
Indigofera stricta 
Indigofera ze~heri 
Ipomoea specie~ 
K:/llinga a l ba 
Lactuca inermi s 
Lippi a javani ca 
Lobe lia species 
Lobelia flaccida 
Lobelia tomentosa 
Ma ri scus albomarginata 
Mariscus congestus 
Melica species 
Monopsis scabra 
Mansonia emarginata 
Nemesia fruti cans 
Paspalum dilatatum 
Pas palum nota tum 
Pelargonium species 
Pelargonium pul"erulentum 
Pentaschistis pallida 
Ph~-llopodium cunei folia 
Plantago s pe cies 
Pol~gala illepida 
P~'creus oakfortensis 
Rh~'nchosia adenodes 
Richardia brasiliensis 
Scabi osa s pecies 
Schoenoxiphium s parteum 
Scleria species 
Selago corj.-rnb osa 
Senecio bupleuroides 
Senecio inaequidens 
Senecio macrocephalus 
Setaria species 
Sida dregei 
Sol a num species 
Sporobolus afri canus 
Sutera camp anulata 
Sutera laxi fl ora 
Tephrosia species 
Tephrosia capen sis 
Themeda triandra 
Thunbergi a species 
Thunbergia capensis 
Thunbergia dregeana 
Trista c h )'a leucothrix 
" ern oni a dregeana 
Vigna unguiculata 
Watsonia x longifoli a 
Zaluziansk~a maritima 

1. ..... 1 .. . 525765 . 46 .... . 
....... 1 . . .. 5.1. .. 85 .. .. . 
95786851995 4.8416 . 67 . 7979 
• • ••• • • 1 ••••• 1. ....... . . . 
· ..... . 1 . 2 . . . . 5 ......... . 
· .. 2 ... 1 ... 1. .... ... . ... . 
• •••• • • 1 •• • ••••• •• 4 .. 1. .. 
· . .... . 1 .. . .. . . 1. ... 1. .. . 
· . 1.1 .. 1.· ... ···· · · . . · · · · 
• ••••• • 1 •• 5 ......... . . .. . 
• ••••• • 1 .1. .. . .... . . . .. . . . 
· . . . . 1 . 1 . 2 . . . . . • . . . . . . . . . 
• ••• • • • 1 •• • ••• •• • 1 ..... 11 
••••••• 1 ••••• • •• 1 ..... . . . 
· ..... 2 1 .............•... 
• ••••• • 1 •• • • • 1 . 11 ....... . 
· . . 1 . . . 1 • • • . . . . . . . • . . . . . . 

.. . ........ .. ... ... 7 ... . 
.. ...... . . ... 1111 
. 2 ..... . ..... .. .. 
.. ...... .... 1 .. .. 
.... .. .. 1 .. .. ... . 
. . ..... 1 ... 1 .. 211 
6 ...... . ...... . . . 

.. . 1 .. 1 ... .... 1. .. . .... . 
5 ........ .. 5 .... 1 

. .. 1. .. .... 1.11 .. . .... .. 
. 1 ..... . . . .. .. . . . 

· .. . .. . ............. 1111 
·· · .·· · 1. · · ·· · 114 . . .. . 1. . 
• .••••• 1 •••••••• • • 1. .. .. . 
• •••••. 1 • • ••••• ll . . .. 1 .. . 
· ... 42. 1 ·1. ... . .. ...... . . 
............... . .... 1. .. 
........ 1 .... .. ...... . .. 
.. 4 .... 

. . .... . ...... ll .. 
1511. . . ....... .. .. 11 .. .. 
1 ...... 1 .......... 11 . . . 1 

ll . . . . 5 ... 5 ..... 1 
.. 1 .. .. 
.... . 1. 

......... 111 . 1 .. . 

. 1 .. 11 . ..... 1 ... . 

..... . .. 1 . . ..... . 
... 1..1 . 1 .... ll1. ... 1 ... 
.. . .... ......... .. .. 1.11 
. .. .. 75 1 . . 554 . 55545177521 
....... I. l ....... 11 .. 11ll 
• ••• • •• 1 •• • •• • ••• • • ll ... . 
· . 1122 . 1 . 2 .... 1 .1 .. ..... . 
• .. • • •. 1 . . 75 . 1 ... . . 55 ... 1 
• • • • • •• 1 •••••• ll ........ . 
· . ll .. . 1 .... . .. .. lll .... . 
• ••• • • • 1 . 1. ............. . 
• •••••• 1 ••• • •• • ••••• 1. .. . 



Appendix 2 Species checklists per assoc:iation 

Complete species checklist for the Hyparrhen;a hirla - Themet/a Iriandra association 
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Species comprising the Stenotapltrum secundatum - Centella coriacea Association 

Unique rele·re , nr. 

Acacia karroo 
.;;I:.:sicarpus species 
Anthospermum herbaceum 
~rctotheca calendula 
Arg~'rolobium incanum 
Arg:,.:rolobium rupestre 
Aristida species 
Aristida diffusa 
Barler ia obtusa 
Bulbine species 
Centella coriacea 
Chamaecrista capensi~ 
Chaeta canthus setiger 
Clutia heteroph~lla 
Commelina livingstoni i 
Cotula sericea 
C~'nodon dact~'lon 

Digitaria eriantha 
Digitaria ~'elutina 
Diheteropogo arnplecten 
Erioserna squarrosum 
Falckia repens 
Gazania krebsiana 
Gladiolus species 
Helichrysum c~'mosurn 
Helich r~sum rutilans 
Helictotrich hirtulum 
Hibiscus trionum 
H~poestes a ristata 
H~poxis argentea 
H~~oxis longifolia 
K~llinga species 
Lactuca inermis 
Lagurus ovatus 
IIariscus albomarginat 
Meli c a species 
l'1onops i s scabra 
Nemesia fruti cans 
Oxalis corniculata 
Panicum aequiner"e 
Paspalum notatum 
P:'creus oakfortensis 
Rh~'nchosia a denodes 
Ric hardia brasiliensis 
Scabiosa species 
Schoenoxiphi sparteum 
Senecio inaequidens 
Senecio macrocephalus 
Setaria species 
Setaria pallide-fusca 
Silene primuliflora 
Sporobolus africanus 
Stenotaphrum secundatu 

11111 1222222 
788999222559 
32318967867 4 

.. 4 .. 2 .... .. 
· . . . 2 .. . . 22. 
· .. 4 . . ..... . 
· .. . . . 4 .... . 
. 5 ... . . . . .. 2 
· . .. 1. .2 . , , . 
· , . . , , , , . . . 1 
· , . . , . . .. 77. 
..... 1 .. . 1 .. 
.... .. .. .. . 1 
25 6 4 615 , . 565 
· .. 2 .. .... .. 
· . . . .. 1. . , . , 
· .. 1 ...... , 1 
· . , .. . 112 .. . 
. .. . ... .. 1 .. 
. 2 .. 45445 .. , 
... 5 . 15 .. 7 . 5 
1 ...... .. .. . 
... 1 .. . ... . . 
.. ..... . .. , 1 
, . . . 5. , , ... . 
...... 1. ... 1 
, , 1. , . , . . , .. 
.. .. 2 .. .. 1 .. 
.. .. 1 .. . .. 44 
... . 1 .. . 2 . 1. 
1 , . .. . 5 ... , . 
, 555 , .576. , . 
· .. . 11. , , . , . 
........ 4 .. . 
· . , . .. . 76 . . . 
. 1. , 1. " . 1. . 
.. ........ 6 , 
. ........ .. 1 
· . , . . . . 65 .. , 
· , , . , 1. . 5 .. , 
, 11 . . . . 1., . 1 
, 1 ... .. .. .. . 
, .. 2 , 1.26 " . 
... 4 51.27 . 11 
, 54 . 1. . 22 ., . 
...... 2 .... . 
.. .. 1 ...... 1 
.. .. .. .. . 1 .. 
......... 1 .. 
.521 .. 5.2 . 14 
... 2 .... .. .. 
..... 11 .... . 
. 21 ........ . 
.11. . , . , , . . . 
.. .. 41 .. .. 1. 
985997 . 55576 



Tephrosia capensis 
Therneda tr i andra 
Thunbergia atriplicifo 
Thunbergia dregeana 
\ 'igna unguiculata 
"igna "e xill v. a ngust 
Wah1enbergia grandif10 

· . . 1. ...... 1 
. 59 .. 79 .... 9 
· . . . . . 21. .. . 
2 .. . . 1. . . . . . 
. 2 1. .... . 14 . 
· ... . ... 5 . . . 
· . . 1. .. . 2 .. . 



Species comprising the Diheleropogoll filifolius- Ehrharla ca~llcina Association 

Unique rele -', nr. 

Acacia karroo 
Acal:-pha peduncularis 
Aizoon rigidum 
Alloteropsis sernial ata 
Anthosperrnum galio i des 
Arg:..:-rolobi urn incanurn 
Asclepias albens 
hsclepias densiflora 
~sclepias ha~tata 

Berkhe;a species 
Brachiaria species 
Brachiaria serrata 
Bulbost~lis species 
Bulbost:lis contexta 
Charnaecrista capensis 
Chaetacanthus setiger 
C1 u tia heteroph;11a 
Cornmelina species 
Con';ol'.-ulus na talensis 
Cotula sericea 
Diheteropogo amplecten 
Diheteropogo fi1ifo1iu 
Oolichos species 
Ehrharta cal~'cina 
ElionuIus muticus 
Eragrostis capens is 
Eragrosti~ curvul a 
Eragrostis plana 
Erioserna squarrosurn 
Eugenia albanensis 
Eustach~-s paspaloides 
Ficinia indica 
Gazania krebsiana 
Gnidia anth~-lloides 
Grewia occidenta1is 
Helichr;sum appendicul 
Heli chrj.·sum asperurn 
Helichr~-sum c:'mosurn 
Helichrj.·sum nudi folium 
He1iophi1a subu1ata 
Heteropogon contortus 
H:-poestes aristata 
Hypochaeris radicata 
H~'poxis species 
Hypoxis 10ng1f01ia 
Indigofe ra species 
Indigofera heteroph~·11 

Indigofe ra ze:'heri 
Koeleria capensis 
Lampranthus species 
Lobell flacei s . flace 
?Ionoc:tnbiurn ceresiifor 
ttoraea species 
Panicum maximum 

238888899999 
904678901234 

· . 2. . . . . . . . . 
..... 4226 .. 2 
. 5 .. 7.52 . 254 
· .. 5 .. . 55 .. 2 
· . 2 . . ... .. . . 
· .. 1. . . .. 111 
· ... . . . 1. .. . 
· .. 2 .. ..... . 
· .. 2 . . . 1. .. . 
· .. . ... . 4, . 5 
· .... .. . .. 1. 
· .. 2 ... .. .. . 
· ...... 62 . . 2 
· . 27 . 5 . ... . . 
.. 1. .. 212541 
2 . . 111.1.141 
.112 .. 1. . . 1. 
· . . . . .4. . . . . 
· .. . 1. . . . . . . 
· .. .... . . 142 
· ..... . ... 75 
· . 5575855555 
· .. . 2 . 1. .... 
5.7 . 65516656 
· . 4 ... . .... . 
· . 55 .. . ... . . 
. 6 . .. . . .... . 
· . 4 .. .... . . . 
· . 41.2 . . 1. . 1 
· . . 1. .... 5 .. 
· . . ...... 511 
· . . 2 ...... . . 
.... 1.1. 2 . 44 
· . .. . 1. . . . . . 
1 . ... ..... . . 
· .. 1. . ..... . 
. 1. . 1.5 . 2122 
· ... 4.1. ... . 
· .. 1. ... ... . 
· . 1. ....... . 
985658 . 75 . . . 
· .. .. 2 . 1. . . . 
· ..... .. . 1. . 
. 1. . ... .... . 
· .1. . . .. .. . . 
. 412 .. 1. ... 1 
· . ..... 45455 
· . .. . 4 . .... . 
. 5 .. .... . .. . 
.. . 1. .. 11 .. . 
· .4 .. . . . . .. . 
... 55 .... . . . 
1. .. .. ... . . . 
· . 1. .. . • .. . . 



Pelargonium pul'.·erulen 
Pentaschistis pallida 
Ph~-llopodium cuneifoli 
P:-creus oakfortensis 
Scabiosa species 
Senecio bupleuroides 
Senecio chr:'socoma 
Senecio inaequidens 
Stach:'s aeth iopica 
Teph r osia capensis 
Themeda triandra 
Thunbergia s pecies 
Thunbergia atriplicifo 
Thunbergia d r egeana 
Tristach~a leucothrix 
"igna species 
Wahlenbergia grandiflo 
Watsonia x longifolia 

. . 1 . .. . . . .. . 

. . 5 . 1. . 5 .. 1. 
· . . . .. 1. ... . 
· .... 5 .. . .. . 
· ... . 2 . 1. .. . 
· . 1 . . . . . . . . . 
· . 1. . .. . . . . . 
· . 1.2 .. . . 211 
· ... . . . 1. . . . 
. 5 . 2 . 541. . 1. 
5 . 5 . . . 556678 
· . 1.1. .... . . 
1. . . . 111. . . . 
· . . . . . . . 1 . . . 
· .7 . . . . . . . . . 
· . . . 1. .. . . . 1 
· .1. ... . .. . . 
. . • 2 .. ... . . . 



Appendix 2 ,)'pecie.\' c;he~·kli.\'ls per assuc.:ialion 

Complete species checklist for the ()modon dactylon - Ehrharta ca(l,cina association 
Unique relev , nt . I 

Abildgaardia cvata 
Acacia karroo 
Acalypha peduncularis 
AizQon rigidum 
hlloteropsis semialata 
Arg j."rolobium incanum 
Blepharis capensis 
Bulbine species 
Bulbost y li s species 
Bulbost~lis contexta 
Centella cor ia cea 
Chamaecrista capensis 
Chaetacanthus setiger 
Cine raria britteniae 
Clutia heterophjlla 
Commelina species 
Cotula serieea 
Crassula nernorosa 
Crotalaria abseura 
C~'nodon dactyl on 
Diheteropogo amplecten 
Dolichos species 
Dolichos falciformis 
Ehrharta calycina 
Elionurus muticus 
Eragrostis capensis 
Eragrostis curv ula 
Eragrosti s plana 
Eriosema squarrosum 
Eucal::r'ptus species 
Eustachys paspaloides 
Falckia repens 
Felicia mossamedensis 
Ficinia indica 
Gazania krebsiana 

I 
567777788134445699 
2912 46701174790057 

. 22 . . 2 .. . I ....... . 
· .... .. . 21 · ... . .. . 
· ... . .. . . I .. . . . . 4 . 
... . . .. . . 15 . . . 424. 
· ........ I .. . . . .. 7 
· ... 2 .. . . I .. . . ... . 
. 1. ...... I ....... . 
· ... . . . . . I . . . .. 1. 4 
· ..... 5 . . I . ... . .. . 
55175 .. . . I . . . 2 . .. . 
.. 1 .. · .. · 1 .. 6.2 .. . 
1111142411 .. 2211 . . 
11 .. .... . 11 . 11114 . 
......... I .. .. . 1 .. 
..... .. .. 1 ... 1 .. .. 
. 1 .. . 1 .. · 1 · 2 . 1 ... 1 
...... . .. 1 .1 .... .. 
. 1.1 . . . . . I . . . . . . 
11 .. .. . .. I ... 221. . 
7555 .. . 2 . 178777688 
..... .... I ...... 2. 
· · · · · ·· · · 1· ·211 . 11 
.11 .. . . . . I . .... . . . 
. 55 . . 655517776666 . 

.7565· · · · 1· ···· · ·1 
· . 655 14571 . ..... . . 
........ 2 1 .. 5 . 5 .. . 
.55 5 . 25 . . 1 .1. .. 6 .. 
21.11461. I .. 122 ... 
......... I ..... 2 .. 
..... . 5 .. 1 .... ... 1 
........ · 1 .. 2 .... . 
· . ..... . . 11. .. ... . 
.... .. .. . 1 .. .. 1 .. 1 
21 . 1 .. .. 1125 . 1 . 21 . 

Abildgaardia o"ata (Burm . t . I Kral 
Acacia karraa Ha ine 
Acal~~ha peduncularis E . Mey . ex Meisn. 

Arg:i r olobium incanum Eckl . & Ze ::·h . 

Bulbastylis contexta (Nees) M.Badard 
Centella coriacea Nannf . 

Chaetacanthus setiger (Pers . ) Lindl. 
Cineraria britteniae Hutch . & R . A .D~er 

Clutia heteraph ~lla Thunb . 

Cotula sericea L.f . 
Crassuia nemorosa (Eckl . & Zerh.) Endl. ex Walp . 
Crotalaria obscura DC . 
C~'nadon dact:"lon (L . ) Pers . 
Diheteropogon amplectens (Nees) Cla)·ton 

Dolichos falciformis E.He:,- . 

Elionurus muticu5 (Spreng . ) Kunth 
Eragrostis capensis (Thunb.) Trin. 
Eragrastis cur'~la (Sch rad.) Nees 
Eragrostis plana Nees 
Erioserna squarrosum (Thunb . ) Waip. 

Eustach j's paspaloides (\'ahl) Lanza & Hattei 
falckia rep ens L.t . 
Felicia mossamedensis (Hiern ) Mendonta 
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Appendix 2 

Gerbera piloselloides 
Gladiolus ochroleucus 
Gladiolus permeabilis 
Harpoch l oa fal x 
Helichrj"sum appendicul 
Helichr~sum asperurn 
Helichr~sum litorale 
Helichr:; sum nudifolium 
Helichrysurn rutilans 
Helictotrich hirtulum 
Heteropog on conto rtus 
H~'parrhenia hirta 
H~'pochaeris radicata 
H~poxis stel1ipilis 
Indigofera s pecies 
Indigofera heteroph~ll 
Indigofera ze;heri 
Ipomoea species 
Koeleria c a pensis 
Lactuca inermis 
Lampranthus species 
Lobe l ia species 
Lobelia tomentosa 
Marisclis congestus 
Melilotus indica 
Nonopsis scab r a 
Nemes i a fr utica ns 
Nidorel l a auricu l ata 
Oxalis s pecies 
Pelargonium s pe cies 
Pelargonium pu!\."e r ulen 
Pentaschistis pallida 
Ph~llopodium cuneifoli 
Rh :"'nchosia adenodes 
Sat~"rium species 
Scabiosa species 
Schoenoxiphi spar teum 
Scilla speci e s 
Senecio i naequidens 
Senecio pteropho r us 
Setaria species 
Setari a nigrirostris 

. . . 2 . ... I . .. .... . 

. . 1 . . I . .. . .. . . 
.. . I .. 1. ... . 
.. . I .. . 1. . . . 

· . ... .. 111 . 1 . . . .. . 
1 . 5 . . 5 . . . 14 . 1 . 2 . 51 
. 1. . .. . .. I .. . ....• 

. . . 2 . . . . I . . . . 
· . . .... . . I .. 1. .. . . 
· . 51 ..... I . ...... . 
7455555871 ... . 6 .. . 
5 . . .. 87 .. I .. .... 1 . 
. .... . . 1. I ... .. . . . 
· . . .1. . . . 11 . . . . . . . 
.1111 . .. . I . . 4 . . 4 . . 
. 111. . .. . I .. . . . .. . 
. .. . . 4 . .. I.·. ·· .. . 
.. ....... 1···· 1 . . . 

. .. 2. I 

. . . . . I · . . 1. . 
1. . . .. 1. I 

. . 111 
. . I 

· . .. 1. 
· .... 1 

. . I .. . .. .. 1 
. ..... ... I .. ... 1 . . 
. 1.1. . . · I . 1. . 
· . 11 ... · I . . . 

· I . ... . . 4 . 
. ... 1 .. . I . . . . . . . . 
· ...•.•. . I .. 1. . 1. . 
1. . ...... I .. . . . . . 1 
. 5.54 . . I .. . 

· I ... . . 1.1 
· I ..... 2 .. 

. 1. . . I .... . .. . 

. 1 . . ... . . I . ... ... . 

. .... . ... I . . 1 .. .. . 

. 1 .. .. . .. I . .. . . . 

. 1 . . .. . 1 . I ... . . 1 . 2 

.. . . . . . . . I ..... 1. . 
5 . 561 . . 2616 .. . . 55 1 
. . . . . .... I . .. 54 . .. 

.)'pec.:l es checklis ts per association 

Gerbera pilozelloides (L . ) Casso 

Harpochloa falx (L .f. ) Kuntze 
Helichrysurn appendiculatum (L . f . , Less . 

Helichr:r'sum Ii torale Bolus 
Helichr:i'sum nudifoliurn (L . I Less . 
Helichrysum rutilans (L . ) D. Don 
Helictotrichon hirtulum (Steud . ) Schweick . 
Heteropogon contortus (L . ) Ro em. & Schult . 
HJ'parrhenia hirta (L . ) Stapf 
Hypochaeris radiea ta L . 
Hypox is stellipilis Ker Gawl . 

Indigofera heterophylla Thunb . 
Indigofera ze~heri Spreng. ex Eckl . & Ze:i·h . 

Koeleria capensis (Steud . ) Nees 
Lactuca inermis Forssk. 

Lobelia tomentosa L. f . 
Mariscus congestus ('~hll C. B. Cla rk e 
Helilotus indica (L . ) All . 
l~onop sis seabra (Thunb . ) Urb . 
Nemesia fruticans (Thunb . ) Benth. 
Ni dorella aurieulata DC . 

Pelargoniurn pulverulenturn Colvill ex 5\.o1eet 
Pentaschistis pallida (Thunb . ) H. P . Linder 
Ph,·llopodium cunei folium (L . f. ) Benth . 
Rh:"nchosia aden odes Eckl . & Ze:ih . 

Schoenoxiphium sparteum (Wah l enb . l C.B . Clarke 

Senecio inaequidens DC . 
Senecio pterophorus DC . 

Set3ria nigri r ostris (Nees) T . Durand & Schinz 

240 



Aopendix 2 

Silene species 
Solanum species 
Sporobolus africanus 
Sporobolus fimbriatus 
Stenotaphrum secundatu 
Tephrosia species 
Tephrosia ca pensi~ 
Themeda triandra 
Thunbergia species 
Thunbergia dregeana 
Vigna species 
'.'igna ungui c ulata 
Wahlenbergia grandiflora 

.1. .. . . .. 1 . ... . 1.. 
· . . ... . . • I ....... 2 
· .. .... . . 11. ..... . 
· .. . ....• I ... 5 ... . 
. 51. ... . . I ....... . 
· .11 ... . . I .. . •. . . 1 
......... 1 ..... 1 .. 
.5. 24 ... · 1·· 6 .. 7 .. 

. 11 ... 1· .. .. 1. · 

... . .. 1 . .. . . . 11 

.. . .. · 1· .. · .. 1. 
· ..• .. . . . I .. . 112.1 
.. . ..... . 1 .. 2 .. ... 

Species checklisls per association 

Sporobolus africanus (Pair . ) Robins & Tourna~' 

Sporobolus fimbriatus (T rin . ) Nees 
Stenotaphrum secunda tum (H .Walter ) Kuntze 

Themeda triandra Forssk . 

Thunbergia dregeana Nees 

Wahlenbergia grandiflora Brehmer 
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Complete species checklist for the Themeda triandrll - Ehrlwrlll ca(vcinll association 
Uni que rele-: , nr. I 

Acacia ka rroo 
Ha ~'n e 

Ai z oon r i gidum 
Anagallis a p:ensis 
a r rensis L. 
n r c t otheca calendu l a 
ca lendula (L . ) Levj:n s 
Asclepias species 
Be rkh e:"a s p ecies 
Be r khe~a decur r e n s 
deeu rren s IThunb . ) Willd . 
Bulb i ne s p ecies 
Bu l bost:"lis contex ta 
conte x ta (Nees) N . Bodard 

I 
I 
I 
I 
I 1333333 

111113 4668 I 1112660000112 
905689231351123 456781 473263029451 

.. . . . . .. . . . I . 2 . .... . .. . ... . .. . . . . 

. .. . . . 2 . . 2 . 1 .. 2 . . 2 .. . . 2 . 25 . . . . .. . 
· . . . . ... . .. I . ..... . . 2 . . . . . . . ... . . 

· .......... I ...•... .• ..... . . .. . . 2 

. . ... 1. ... 11 ... . .... . . . ... 1. . .. . . 
1. .. . ... 1l . I ... . ... . ...... . .. . .. . 
· . . .. . . . ... I .. . •. • . • . . . ..... . 2 .. . 

. 2 . .. .. . 4 .. I . .. • • •. •. .. . 2 . . ..... . 
· ...... 5 . .. 1 • . •••••.• • • . •••• • • • •• 

Ca rpobrotu5 delic i o s us ... . .. , ... . I ...... 7 ..... .. ...... . 
de l iciosus ( L. Bolus) L . Bolus 
Centella co r iacea 2 . .. . ...... I ..... . . . ...... . .... . . 
co r i a cea Na nn f . 
Cerastium s p ecies 
Cerastlum c a pense 
c apense Sand . 
Chamaec ri sta cape nsis 
Chae tacanthu s setiger 
setige r I Pers . ) Lindl . 
Cine r aria g eraniifalia 
ge raniifolia DC . 
Clu t ia heteroph~l la 

h ete roph:l la Thunb. 
Commelina s p ecies 
Cornmelina af r i cana 
Con~ol~ul u s sagittatu5 
Cotu la se r icea 
L . f. 

.. 2 .. . .. . . . I . .... . . . . . . . . .. . .. . . . 

. . . . ... . .. . I .... . . . .•• . ..... 2 . . 2 . 

141222 . . . 121 . 11 ..... ... .. 12 . .. .. . 
• • •••• • •• • • 1 •. .• • • • • • . .. •• 4 . • • . .• 

· . . .. ..... . 17 ... 41 . 2 .... . . . . . ... . 

. 1. . 1. ..... 1 .1. . .. . . . 212 . . ... . . . . 

· . ..... . .• 11 .. . . . ........ . ..... l-
111111 ... .. 11 .. 21 .. 1 ... .. . . . . ... . 
· . ....... . . I .. . . .. .... . . . . . .. . . 1 . 
1 2 .. . 1 ..... 1 . .. . 1 .. .. . 1 .. . . . 1 ... . 

Cr ass ul a nemorosa . . . 1 ... 1 ... I . . .... . .... . .. . ... • .. 
nemorosa IEekl. & Ze,·h . ) En dl. e x Walp . 
Crota!aria obscura ... . . 1 . 1 . . . I .... • . . .. . • . . . ... .. 1 . 
obscu ra DC . 

C:'.-1nbopogon e x ca"atus ... 5 . . . . .. . I .. . ................. . 
e x c a l 'atus (Hochst . ) Stapf e x Bur tt Da'J~' 

C,'nodon daet,'lon 5 .. 515 ... 5 . 182 .4 2161 .. .. 662 . 1 .... 
IL . J Pers . 

C:;p e ru s species 
C::,:perus b r e -:is 
Boeck. 
Dig i taria eriantha 
e r i an tha St eud . 
Dol i c hos s p ecies 
Dalichoc f al cifo rmi s 
faleiformi s E. lley . 
Ehrha r ta cal:"cina 

·· .. . · · · . · .1 ... · . .. . ....... 21.21. 
.... ..... .. I . . .. .• . . .. . . . ....... 1 

· . . . ..... . . I . . . .. . . .. . . .... 1. .. 1. 

1. . .... · ... 11 11 1. . 11 .. . ....... . . . 
· . . . ... . 2 . . I ... .. . .. .. . 1. .. .. ... . 

. 11251 45 .. 51 44 4 1 . 76115 1. 76 . 75556 . 

h cacia karrao 

,;nagallis 

Ar ctothe c a 

Ber khe:;a 

Bulbost:r'lis 

Carpob r otus 

Centella 

Cerastium 

Chaetacan t hus 

Cinera ria 

Cl utia 

Cotuia se r icea 

Crassula 

Crotala r ia 

Cjmbopogon 

Cynodon dact ~·lon 

Cyp e r: us b revis 

Digitaria 

Dolichos 



Elionurus muti c us 
muticus (Spreng . ) Kunth 
Eragrostis capensis 
ca pensis (Thunb . ) Trin . 
Eragrostis c ur"ula 
cur "ul a ( Schrad. ) Nees 
Eragrostis plana 
Nees 

.1. . 2 .. 5 .. 51 ........ . . . · .· ...... . 

45 . 445 .... 51 . . . . ... . .. .. . .... 26 .. 

.. 1. . ..... 51 . · ··· 1. ·· · · ·.··· ···1. 

· .. . .. ... . 51 .... . .. . .. . . 1. ....•.. 

Eriosema squarrosum 1 .. . 1 . . . . . . I •... 0 ••••••• 0 ••••• 0 • • 

squarrosum (Thunb . ) Walp . 
Eucal~'ptus species ..... 2 . I . . ...• 0 • • •• • • • • • • ••• • 

Eustach7s paspaloides . .. 1 . . . .. . . 1 .... . •. ..... 0 •• • • • 0 • • 

paspaloides ( '~hl) Lanza & Mattei 
Fa1ckia repens 1. .. .. .. . . . I . 1. ... 1.111 .•.. 1. . . . 1 
L . f. 
Festuca costata 
Nees 
Ficinia arenicola 
Ficinia indica 
Fimbrist~'lis species 
Fuirena species 
Galenia secunda 
(L . f . ) Sond. 
Gazania krebsiana 
Gerbera piloselloides 
pi1ose11oides (L . ) Cass o 
Gladiolus ochroleucus 
Haemanthus albiflos 
albi flos Jacq . 
Harpochloa falx 
(L . f. ) Kuntze 

· .. . . . . . ... I ............. . . . 1. . . . 

.. .. .. ..... I . .... . .. 1. .... . .. . .. . 

.1. . ..... .. I . . . .. . .. .. .. .. . . . . .. . 
· .. . . . . . 5 . . I . .... . ..... . 2 .. . . .•.. 
1. ... . . .. . . I ....• • .... . . ... • ..••. 
• .... . . . . . 2 I •...••............•.. 

• . .. . . 5 ·.·.1.··· . . ····.· 2 .. 1. .•.. 
. 1. ........ 1 .... 1. .......... 1. . . . 

· .... . . . . 1 . I . .... . . .. . . . . . ...... . 
· . . 1 . . . . ... 11. ...•. .. ... . . . ... . . . 

1. . . . . . .. . 51 ... . . .... . . . . ... .. . . . 

He1ichr,'sum appendicu1 1. .. . . . .... I . .. . . ............... . 
appendiculatum lL . f. ) Less . 
Helichrj:sum asperum 
Helichr~'sum c~'mosum 

Helichr~'sum Ii torale 
litorale Bolus 

. 1 ... 1 ... .. 1 . 21 .. 11 . 1 . 1 . 15.2 .... . 
· . .. 1 . . .... I 111 . . 12 ... .... .. .... 6 
· . ...... 1. . I .................... . 

· ... 1. 2 . .. . I • ......... 1 ... . .. . •.. 

· ... .. 5 .... I ••.• .. 1. . . .......... . 
var . arcuaturn Hilliard 

Helichr:'sum nudi folium 
nudifolium (L. ) Less . 
Heli ch rasum " . arcuat 
resum ( P . J.Bergius ) Less. 
Helichr y sum resum 
Helictotrich hirtulum 
hirtulum (Steud . ) Schweick. 

· .......... I ..... .. . ... .. . •. 222 .. 
· .. . . 1 ... 1. I ...... . .... .. . . 11 . .. . 

Hermannia incana . 12 . ..... . . I .1 2 . .. 5 ..... .. . .. .. . 1 
Cav . 
Heteropogon contortus . .. 212551 . 51188878 .. 1559 . 5551 ... . 
centortus (L . ) Roern . & Schult. 
H~parrhenia hirta . .. . .... 4 . . I . . . .. . . . .. . . . .•...... 
hirta l L. ) Stapf 
H,'poxis 1ongifo1ia . . . .. . .... . 1111 ... .•. . . .. .. .... . . 
longifolia Baker 
Hj'poxis stellipilis . . .. .. 2 . .. . I .• . .. . . .... . . , • . 0 ' .'. 

ste11ipi1is Ker Gawl. 
Imperata cj'lindrica 
c~'lindrica ( L . ) Raeusch. 
Indigofera species 
Indigofera verrucosa 
',:errucosa Eckl. & Ze~·h. 

· •. ... . .. . . I .. ... ..... 1 . .. 1 . ... •. 

· •. . . . 55 ... I .. ... . •... . . .. . ... . . 1 
· .. . ..... . . I ............... 5 ... . • 

Indigofera ze~heri . 5 .. ..... . . 1114 . 12 . . 141 . .. ..... . . 
ze;heri Spreng . ex Eckl . & Ze ; h. 

Elionurus 

Eragrostis 

Eragrostis 

Eragrostis plana 

Eriosema 

Eustach1's 

Falckia repens 

Festuca costata 

Galenia secunda 

Gerbera 

Haemanthus 

Harpochloa falx 

Helichr~'sum 

Helichr~'surn 

Helichr :,'sum 

Helichr~'sum 

Helictotrichon 

Hermannia incana 

Heteropogon 

H:r-parrhenia 

Hypoxis 

H~'"P 0xi s 

Imperata 

Indigofera 

Indigofera 



Indigastrum fastigiatu ........... ! .. . ... .. . . 11 .... . ... . 
fastigiatum ( E.Me~ . ) Schrire 
Jarnesbri tten maritima .1.1 . .. . .. . I .....•• . .. . 1 . .. . . . . . . 
maritima (Hiern) Hilliard 
Juncus species 
Koeleria capensis 
capensis (Steud . ) Nees 
K:'llinga e r ecta 
La c tuca inermis 
Forssk . 
Lessertia stenoloba 
stenoloba E. Mej·. 
Linum s p ecies 
~~ ri scus tabularis 
Melilotus indica 
(L. J ;"11. 
Monopsis scabra 
(Thunb. J Urb . 
Nonsonia emarginata 
emarginata (L .f . ) L ' H,r. 
Ittoraea species 
Nemesia fru ti cans 
fruticans (Thunb . ) Benth. 
otholobium decumbens 

· . . . . .....• I ..... .. . ...... ... ... 1 
5 .....•.... 111111587 .. . 1. .. 5 .. . . . 

· .. ... . .. . . I . ... .. . . .......... . . 1 
. ... . . . .. 1. 11. ... . ... 1. ......... . 

· ... .. .... . I ........... 1. .... 4 .. . 

· . 1. .. . .... I • . .. •• ... . ....... .. .. 
1 ......... . I .... . .. . ....•..... . .. 
. ..... 2 · . . · 1 ... · • • ··. · · ·.·· ··· 1.. 

· ...... 2 ... I .................... . 

. 11 . .. . . 11. 11. ... 1.1. ... 1. .. . • 1. . 

. .......... 1 ..... . 1. ....•.... 1.1. 

. .. . .• . ...• 11 .. 111 . . ....•..... . .. 

· .......... I . ................ 2 .. . 
decumbens (Aiton ) C . H. Stirt . 
Oxalis species . . 111. . . ... 11. . 11111 . . 1. . . . 1. . . 11 
Pelargonium alchemi l lo .. 2 ........ 11 .. 1 ......... . .. . ... . 
alchemilloides (L . ) L 'H, r. 
Pentaschistis palllda . 5 . 1.1 . 7 . 561 . . .. . . . . ... . ... . . .•.. 
pallida (Thunb. ) H.P . Linder 
Peucedanum capens e 1 .. ... .. .. . I . . . ..•• . .. •.• • • • •••• • 
Ph J·11opodium cuneifoli .. 1. . .. .... I . . . ... .... .. 1. .... . . . 
cuneifolium (L.f . ) Benth. 
Rhynchosia aden odes 
adenodes Eckl . & Ze~·h. 

Richardia bras i l i ensis 
brasiliensi ~ Gomes 
Sal 'ia s cabra 
L . f . 
Scabiosa species 
S c abiosa columbaria 
colurnbari a L. 

1 .......... 1111 1. 151 .... 22 ...... 2 

• ........ 2. I ...... . . ... . ........ . 

• . . . . .. . . . · 1 · .. . · . • . ··1.·· . 2 . . 1.. 

· . .. . ... 1 . . I . • ... . • •• •. . ....• . ... 
.. ... 11 . . .. 1 •• • • • • • ••• • • • •• 21 . 11 . 

Schoenoxiphi sparteurn . . .. . .. . ... 1 • •• 11 .. .. .. .... . 1 .. 1 . 
sparteum (Wahlenb . ) C .B . Clarke 
Se1ago co r ,"TTlbos a . . ....... 2 . ) .... . . . .• . .... 1 .. . ..• 
L. 
Senecio bupleuroides 
bupleuroides DC . 
Se ne c io chr~'socoma 
chr j'socoma I·Ieerb. 
Senec io ilicifolius 
ilicifolius L . 
Senecio inaequidens 
inaequidens DC . 
Senec i o ma c ro c ephalus 
macrocephalus DC . 
Setaria spec ies 
Silene primuliflora 
primuliflora Ec kl . & Ze r h . 

• •.... ... .. I •.. ....•••.. .. •. . . 1. • 
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· .... . ..... I ....... ... . 1. .. .. 1. .. 

Sporob o1us africanus 1 . . . 11 ... 6 . 11 . 1 44 .. 1141 .... 571 . 16 
africanus ( Po ir . ) Rob;ns & Tourna~ 

Indigastrum 

Jamesbr i ttenia 

Koeleria 

La c tuca inermis 

Lessertia 

Melilotus indica 

I Ionopsis scabra 

ltonsonia 

Nernesia 

Otholobium 

Pelargonium 

Pentaschistis 

Ph~'llopodium 

Rh~'nchosia 

Ri c hardia 

Sal ': ia scabra 

Scabiosa 

Schoenoxiphium 

Selago co r ~'mbosa 

Senecio 

Senecio 

Senecio 

Senec i o 

Senecio 

Silene 

Sporobolus 



Stach:J'!;: aethlopica 
aethiopica L . 

. · ···· · · .. ·1· 1. ····· .... ·•· · · · ··· 

Stenotaphrum secundatu 1 . ..... 5 . .. 114.4 ... 1 ...... .... 5 4. 
secunda tum (H.Walter) Kuntze 
Sutera campanu1ata .... 1. . . ... 1 . 11 . .. 1. .. . . . . 1. ... . . 
carnpanulata (Benth.) Kuntze 
Tephrosia species 
Tephrosia angulata 
angulata E.J.fe~·. 

Tephrosia capensis 
Themeda triandra 
Forssk. 

. . . .. ... . . . 1 .................. 1.2 
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55797755 . 871776785688995779689898 

.4.2.1. . 11 . 1 ... . .... 151.12 ...... . 
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Thunbergia species 
Thunbergia atriplicifo 
atriplicifolia E.Ne:J-' 
Thunbergia capensis 
capensis Retz. 
Thunbergia dregeana 
dregeana Nees 
Trach:'andra re o'cluta 
revaluta (L. ) Kunth 
Tristachya leucothrix 
leucothrix Nees 
Tritonia lineata 
Trifolium spec ies 
Vigna luteola 

ex Nees 

······ .. · ··1 .. · ·· · . ·11 .........•. 

• • ••• • •• • •• 1 ••• • • • •• • •• 1. . 1. . .... 
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(Jacq. ) 8enth . 
Vi gna ~rexillata 1 ...... •... 11. . 1. .. 1. .. 1. .. .. ..•• 

Stach:J's 

Stenotaphrum 

Sutera 

Tephrosia 

Therneda triandra 

Thunbergia 

Thunbergia 

Thunbergia 

Trachj:andra 

Trista ch:J'a 

1Tigna luteola 



Species comprising the Sporobolis ~fricanus - Setariu spltacelata association 
Table part 1 (2000/01/19 ; 12 : 09 : 18) 

Abildgaardia o':ata 
Acal~'pha pedun cularis 
Anthospermum herbaceum 
~rctotheca calendula 
Asparagus densiflorus 
Barleria obtusa 
Bulbine ::;pecies 
Bulbostylis contexta 
Ce rastium capense 
Chamae c ri sta capensis 
Chaeta c anthu s se tiger 
Clemati s brachiata 
C1utia h e teroph;·lla 
Commelina species 
Comrnelina Ii -: ingstonii 
Con~'z a obscura 
Cotula sericea 
Cj:nodon dactj'lon 
C::. __ peru5 species 
C:,:perus bre"is 
Digitaria eria ntha 
Dolichos fal ciforrnis 
Ehrharta cal::'c ina 
Euphorbia gorgoni5 
ralckia repens 
Felicia fi1if 01ia 
Galeni a secunda tum 
Gazania kreb siana 
Geranium incanum 
Helichr~'sum asperum 
Helichrj'sum cj'mosum 
Helichr~'sum ros urn 
Helichrysum rutilans 
Heli c totric hon hirtulum 
Hermannia incana 
H~~oestes aristat a 
H~-poxis species 
H~poxis argentea 
Indigofera species 
Indigofera hete rophyl1a 
Ipomoea ficifolia 
Juncus species 
Koeler ia capensis 
K~-llinga erecta 
Lactuca inermis 
Hariscus albomarginata 
Mariscus conge s tus 
Medicago l aciniata 
J·lelilotus ~ndica 
Hesembr~ranthemurn spec . 
J.Ionsonia emarginata 
i10raea species 
Nemesia fruticans 

11112333333333 
502366000000122 
9622 46134567 603 
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Oxalis species 
Oxalis corniculata 
Panicum coloratum 
Passerina rigida 
Pelargonium species 
Pelargonium al c hemilloides 
Ph~llopodium cunei folia 
Rh:'nchosia aden odes 
5a1 -,,1 a scabra 
Scabios a columbaria 
Schoenoxiphium sparteum 
Senecio ilicifolius 
Senecio inaequiden s 
Senecio macroc ephalus 
Senecio pterophorus 
Setaria sphacelata 
Silene gallica 
Solanum species 
Sporobolus africanus 
Stach~s aethiopica 
Stenotaphrum secunda tum 
Sutera campanulata 
Tephrosia species 
Tephrosia c apensis 
Themeda triandra 
Thunbergia species 
Thunbergia dregeana 
Tristachya leucothrix 
Trifolium species 
Pi eia sativa 
'ligna unguiculata 
Wahlenbergia grandiflora 

· .. . ... ... 1. . . . 
· .. 1 .... .. . .. .. 
........ 1 .... .. 
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Species comprising the Cynodon dactylon -Helic/otric/lOn Itirtulum association 

Uni que r e l eve , nr . 

Abutilon sonneratianurn 
Acacia ka r r oo 
Aizoon r igidum 
Alep i de a longi f olia 
Aspa r agu s maria e 
Br amus pectinatus 
Bu l bine s pecies 
Bulbostyl is speci es 
Centel l a ca r iacea 
Cha maec r ista capensis 
Chae t aca nthus s e tiger 
Chlo r is g a:" a na 
Clema ti s b r achiata 
Commelin a s p ecies 
Comme lina a fr icana 
Cot ula s ericea 
Crotalaria abscura 
Ci--nodan dact::'la n 
C~~erus obtusiflorus 
Dol i chos falciformis 
Ehrhar t a ca l ~'c i na 

Eragrastis cur "ula 
Era g rostis p lana 
Er iosema s quarrosum 
Euphorbi a g orgonis 
Falckia rep ens 
Festu ca longipes 
Ficinia indi ca 
Gaz a n i a krebsiana 
Gera nium incan um 
Glad i olus ochrole ucu s 
Gladiolus permeab ilis 
Harp ochl oa f al x 
Heb e n stretia i n teg ri f ol i a 
Helichr ~'sum as perum 
Hel i c h r:'s um c~"mos um 

Helichr ~" sum rosum 
Helicto t richon hirtul um 
Helictot richon tu r gidulurn 
Heteropogon contor t us 
H:-par r henia hirta 
H ~"po x is species 
I nd i gofe r a species 
I pomoea s p ecies 
Jamesbritten ma r itima 
Koel eria c apensis 
Lactuca inerrnis 
Lessert i a stenolob a 
Lobelia f la ccida 
Nel i lotus i nd ica 
I·Ion o psis scabra 
Mo n o ps is uniden tata 
Honson i a emarginata 
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t toraea species 
Nemesia fruticans 
Oxalis species 
Panicum maximum 
Pelargonium species 
PelaLgonium alchemilloides 
Peucedanum capense 
Plantago species 
P:"creus oakfortensis 
Rh:,."nchosia adenodes 
Rhynchospora brownii 
Richardia brasi liensis 
Rumex acetos e l la 
Sal ..... ia scabra 
Sat:"riurn par--iflorum 
Scabiosa columbari a 
Schoenoxiphium sparteum 
Senecio bupleuroides 
Senecio inaequidens 
Senecio macrocephalus 
Setaria species 
Silene bellidioides 
Solanum species 
Sporobolus africanus 
Stenotaphrum secunda tum 
Tephrosia capensis 
Teucrium africanum 
Thunbergia species 
Thunbergia atriplicifolia 
Trach ~"andra revoluta 
Trifolium species 
Trifolium burchellianum 
" icia sativa 
Vigna \"exillata ..- " angust 
1rigna -.rex i l lata 
"igna \"exillata 
Wahlenbergia grandiflora 
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Appendix 3 Species common 10 other gross/and.l· 

• APPENDIX 3 

LIST OF ECCG SPECIES IN COMMON WITH OTH.ER SOUTH AFRICAN GRASSLANDS 

1 = Eastern Cape 
2 - Natal 
3 - Free state 
4 -TVL 
5 - Transkei 

See end of table for references to source of data 
1 2 3 4 5 

Family I Species 
X 

ADIANTACEAE X 
Cheilanthes viridis (Forssk.)Swartz X X X 
CYPERACEAE 
Cyperus obtusinorus Vahl. X X X 
Cyperus obtusinorus Vahl. var flavissimus Boeck. X X 
Cyperus obtusiflorus Vahl. var ob/usiflorus XX 
Mariscus congestus (Vahl.) C.B.CI. X X X 
Mariscus tabularis (Schrad.) C.B. CI. X 
Kyllinga alba Nees X X X 
Kyllinga elatior Kunth X 
Kyllinga erecta Schumach . X X X 
Ficinia stolonifera Boeck. X 
Fimbristylis complanata (Retz.) Link X 
Bulbostylis contexta (Nees) Bodard X X 
Abildgaardia ovata (Burm.f.) Kral X X X 
ScllOenoxiphium sparteum (Wahlenb.) C.B. CI. X 
COMMELINACEAE 
Commelina africana L. X X X X 
Commelina livingstonei C.B.CI .. X 
ASPHODELACEAE (PART A) 
Trachyandra revoluta (L.) Kunth X 
ASPHODELACEAE (PART B) 
Kniphofia rooperi (Moore) Lem. X 
HYACINTHACEAE 
Albuca caudata Jacq. X 
Eucomis comosa (Houtt .) Wehrh . X 
ASPARAGACEAE 
Asparagus densiflorus (Kunth) Oberm . X 
AMARYLLIDACEAE 
Haemanthus albinos Jacq. X 
Hypoxis argentea Harv.ex Bak. X X X 
Hypoxis longifolia Bak. X 
Hypoxis stellipilis Ker - Gawl X 
Hypoxis vil/osa U . X 
IRIDACEAE 
Aristea abyssinica X 
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Appendix 3 Specie I' common (0 other grasslands 

Aristea schizo/aena Harv,ex Bak, X 
Aristea species 
Dierama igneum Klatt X X 
Tritonia lineata (Salisb ,) Ker - Gawl X 
Gladiolus ochroleucus Bak, X 
Gladiolus permeabilis Delaroche X 
Watsonia x /ongifolia J,W ,Mathews & L. Bol. X 

ORCHIDACEAE 
Satyrium parviflorum Swartz X 
Satyrium species 
SANTALACEAE 
Thesium junceum Bernh, X X 
POLYGONACEAE 
Rumex acetosella L. ssp angiocarpus (Murb.) Murb, X X 
AIZOACEAE 
Galenia secunda (U .) Send , X 
Aizoon rigidum U. X 
MESEMBRYANTHEMUM 
Carpobrotus deliciosus (L,Bol.) L,Bel. X X 
CARYOPHYLLACEAE (PART A) 
Cerastium capense Send, X 
CARYOPHYLLACEAE (PART B) 
Silene bellidioides Send , X 
Silene primuliflora Eckl. & Zeyh, X X 
RANUNCULACEAE 
Knowltonia capensis L. Huth, X 
Clematis brachiata Thunb, X X X X 
Ranunculus multifidus Forssk, X X X 
BRASSICACEAE 
Heliophila subulata Burch ex DC X 
CRASSULACEAE 
Crassula nemorosa (E. & Z,) Endl.ex, Walp , X 
Adromischus maculatus (Salm - Dyck) Lem, X 
FABACEAE 
Acacia karroo Hayne X X X 
Crotalaria obscura DC X 
Argyrolobium incanum E & Z X 
Argyrolobium rupestre (E & Z) Walp, X 
Chamaecrista capensis (Thunb.) E, Mey, X 
Medicago laciniata (L.) Mill X 
Melilotus indica (L.) All. X 
Trifolium burchellianum Ser, X 
Indigofera heterophylla Thunb, X 
Indigofera hilaris E & Z XX X X 
Indigofera stricta Lf. X 
Indigofera verrucosa E & Z X 
Indigofera zeyheri Spreng.ex E & Z X X 
Tephrosia capensis (Jacq .) Pers. X X X 
Tephrosia macropoda (E.Mey.) Harv. X X 
Zomia capensis Pers. X 
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Appendix 3 Specie~ common /0 other grasslancl.,· 

Alysicarpus rugosus (Willd .) DC X X 
Vicia sativa L X 
Rhynchosia adenodes E & Z X X 
Rhynchosia capensis (Burm.) Schinz X 
Rhynchosia caribaea (Jacq .) DC X 
Eriosema squarrosum (Thunb.) Walp. X 
Vigna vexillata (L ) A.Rich . X X 
Vigna unguiculata (L) Walp. X 
Dolichos falciformis E.Mey X 
GERANIACEAE 
Geranium incanum Burm.f. X 
Monsonia emarginata (U.) L'Herit X 
Pelargonium alchemilloides (L .) L'Herit X X 
Pelargonium pulverulentum Colv. ex Sweet X 
OXALIDACEAE 
Oxalis corniculata L. X 
Oxalis bifurca Lodd . X 
LlNACEAE 
Unum thunbergii Eckl. & Zeyh. X X 
EUPHORBIACEAE 
Acalypha peduncularis E. Mey.ex Meisn. X 
Clutia heterophylla Thunb. X 
Euphorbia bupleurifolia Jacq. X 
ANACARDIACEAE 
Rhus dentata Thunb. X X 
Rhus incisa U . X 
CELASTRACEAE 
Cassine letragona (U.) Loes. X 
TILIACEAE 
Grewia occidentalis L X X 
MALVACEAE 
Abutilon sonneralianum (Cav.) Sweet X X 
Sida dregei Burtt Davy X X 
Sida rhombifolia L X 
Hibiscus aethiopicus L X X 
Hibiscus trionum L X X X X 
STERCULIACEAE 
Hermannia incana Cav. X 
THYMELIACEAE 
Gnidia anthylloides (Lt.) Gi/g. X 
Gnidia nodiflora Meisn. X X 
Passerina rigida Wikstr. X 
MYRTACEAE 
Eugenia albanensis Sond. X 
Eucalyptus species X 
ONAGRACEAE 
Oenothera rosea L'Heril.ex Ail. X X 
APIACEAE 
Centella coriacea Nannfd. X 
Alepidea longifolia E. Mey. XX X 
Peucedanum capense (Thunb.) Sond . X XX 
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PRIMULACEAE 
Anagallis arvensis L. X 
EBENACEAE 
Euclea crispa (Thunb.) Guerke X X 
Diospyros dichrophylla (Gand.) De Winter X 
Diospyros villosa (L. ) De Winter X 
GENTIANACEAE 
Sebaea sedoides Gilg. X X X 
Chironia baccifera L. X 
APOCYNACEAE 
Raphionacme hirsuta (E .Mey.) R.ADyer ex Phill. X X X 
ASCLEPIADACEAE 
Xysmalobium involucratum (E.Mey.) Decne X 
Xysmalobium orbiculare (E.Mey.) D.Dietr. X 
Asclepias gibba (E.Mey.) Schltr. X X 
CONVOLVULACEAE 
Falckia repens U . X 
Convolvulus natalensis Bernh.apud Krauss X 
Convolvulus sagittatus Thunb. X X 
Ipomoea ficifolia Lindl. X 
BORAGINACEAE 
Cynoglossum hispidum Thunb. X 
VERBENACEAE 
Verbena bonariensis L. X X X 
Lippia javanica (Burm.f.) Spreng . X X 
LAMIACEAE 
Teucrium africanum Thunb. X 
Stachys aethiopica L. X 
Salvia scabra U . X 
SCROPHULARIACEAE (PART A) 
Nemesia fruticans (Thunb.) Benth. X 
Sutera campanulata (Benth.) Kuntze X 
Zaluzianskya capensis (L.) Walp. X 
Zaluzianskya maritima (U.) Walp X 
SELAGINACEAE 
Hebenstretia integrifolia L. X 
Selago corymbosa L. X 
SCROPHULARIACEAE (PART B) 
Graderia scabra (U.) Benth . X X X X 
Striga elegans Benth. X X 
Harveya speciosa Bernh.ex Krauss X 
ACANTHACEAE 
Thunbergia atriplicifolia E.Mey.ex Nees XX X 
Thunbergia capensis Retz. X 
Chaetacanthus seliger (Pers.) Lindl. X X X 
Crabbea angustifolia Nees X X X 
Barieria obtusa Nees X X X 
Blepharis capensis (U.) Pers. X 
Hypoestes aristata (Vah l.) Soland ex Roem. & Schult. X 
RUBIACEAE X X 
Coddia rudis (E.Mey.ex Harv.) Verdc. 
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Pentanisia prune/loides (Klotzsch ex Eckl. & Zeyh.) X 
Walp. 
Galopina aspera (Eckl. & Zeyh .) Walp. X 
Anthospermum aethiopicum L. X 
Anthospermum galioides Reichb.t. X 
Anthospermum herbaceum L.t. X X 
Anthospermum paniculatum Cruse X X X 
Richardia brasiliensis Gomes X X 
DIPSACACEAE 
Scabiosa albanensis R.A. Dyer XX 
Scabiosa columbaria L. X X 
CUCURBITACEAE 
Kedrostis nana (Lam.) Cogn. X X X X 
CAMPANULACEAE 
Wahlenbergia grandif/ora V.Brehm . X 
Wahlenbergia ste/larioides Cham. & Schlechtd. X 
LOBELIACEAE 
Lobelia f/accida (Presl.) A.DC X 
Lobelia f/accida (Presl. ) A.DC ssp f/accida X X X 
Lobelia tomentosa L.f. X 
Monopsis scabra (Thunb.) Urb. X 
Monopsis unidentata (Dryand.) EWimm. X 
GOODENIACEAE 
Vernonia capen sis (Houtt .) Druce X 
Vernonia dregeana Sch . Bip. X X X X 
ASTERACEAE 
Felicia filifolia (Vent.) Burtt Davy X 
Nidore/la auriculata DC X X 
Conyza obscura DC X 
Tarchonanthus camphoratus L. X X X 
Pseudognaphalium luteo-album (L.) Hilliard & Burtt X X 
Helich rosum (Berg.) Less. var arcuatum Hilliard X X X 
Helichrysum appendiculatum (L.f.) Less . X X 
Helichrysum asperum (Thunb.) Hilliard & Burtt X X 
Helichrysum cymosum (L.) D.Don . X 
Helichrysum herbaceum (Andr.) Sweet X 
Helichrysum nudifolium (L.) Less. X 
Helichrysum odoratissimum (L .) Sweet X X X 
Helichrysum pedunculatum Hilliard & Burtt X X 
Helichrysum rosum (Berg .) Less . X 
Helichrysum rutilans (L.) D.Don. X 
Helichrysum simillimum DC X 
Helichrysum umbraculigerum Less. X 
Cotula sericea Thunb. X 
Artemisia afra Jacq.ex Willd . X 
Senecio bupleuroides DC X X X X 
Senecio chrysocoma Meerb. X 
Senecio inaequidens DC X 
Senecio macrocephalus DC X X 
Senecio oxyriifolius DC X X 
Senecio pterophorus DC X X 
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Appendix 3 Species common to olher gras.I·land\, 

Chrysanthemoides monilifera (L.) T.Norl. X 
Arctotheca calendula (L.) Levyns X 
Gazania krebsiana Less. X X 
Gazania linearis (Thunb.) Druce X X X X 
Berkheya de currens (Thunb.) Willd . X 
Gerbera piloselloides (L.) Casso X 
Hypochaeris radicata L. X X X 
Lactuca inermis X X X X 
POACEAE 
Ischaemum fasciculatum Brongn. X 
Elionurus muticus (Spreng .) Kunth X X X 
Imperata cylindrica (L.) Raeuschel X X X X 
Miscanthus capen sis (Nees) Anderss. X X 
Cymbopogon excavatus (Hochst.) Stapf ex Burtt Davy X 
Cymbopogon validus (Stapf) Stapf ex Burtt Davy X X X X X 
Hyparrhenia hirta (L.) Stapf X X X X 
Monocymbium ceresiiforme (Nees) Stapf X X X X 
Heteropogon contortus (L.) Roem. & Schult. X X X X 
Diheteropogon amplectens (Nees) Clayton X X X X X 
Diheteropogon filifolius (Nees) Clayton X X X X X 
Themeda triandra Forssk. X X X X X 
Digitaria diagonalis (Nees) Stapf X X X X 
Digitaria eriantha Steud . X X 
Digitaria monodactyla (Nees) Stapf X X X 
Stenotaphrum secundatum (Walt.) Kunze X 
Alloteropsis semialata (R.Br.) Hitchc. X X X 
Brachiaria serrata (Thunb.) Stapf X X X X X 
Paspalum dilatatum Poir. X X X X X 
Paspalum notatum Fluegge X X X X 
Panicum aequinerve Nees X X 
Panicum coloratum L. X 
Panicum deustum Thunb. X X 
Panicum maximum Jacq. X X 
Setaria nigrirostris (Nees) Our. & Schinz. X X X X X 
Setaria pal/ide-fusca (Schumach.) Stapf. & C.E.Hubb. X X 
Setaria sphacelata (Schumach.) Moss X X 
Melinis nerviglumis (Franch.) Zizka X 
Melinis repens (Willd .) Zizka X X X X 
Ehrharta calycina J .E.Sm. X X X X 
Tristachya leucothrix Nees X X 
Helictotrichum hirtulum (Steud.) Schweick. X X X 
Helictotrichon turgidulum (Stapf) Schweick. X X X X 
Pentaschistis pallida (Thunb.) Linder X 
Aristida diffusa Trin . X 
Aristida junciformis Trin . & Rupr. X X X X 
Sporobolus africanus (Poir.) Robyns & Tournay X X X X X 
Sporobolus fimbriatus (Trin .) Nees X X X X 
Sporobolus virginicus (L.) Kunth X X 
Eragrostis capensis (Thunb.) Trin . X X 
Eragrostis curvula (Schrad.) Nees X X X X X 
Eragrostis plana Nees X X X X X 
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Appendix 3 Specie1 common 10 orher gran1and,' 

Eragrostis racemosa (Thunb,) Steud , X X X X X 
Cynodon dactylon (L.) Pers, X X X X X 
Harpochloa falx (L.f,) Kunlze X X X X X 
Eustachys paspaloides (Yah!.) Lanza & Mattei X X X X X 
Koeleria capensis (Steud,) Nees X X X 
Festuca costata Nees X X X 
Festuca longipes Stapf, X X 
Bromus pectinatus Thunb, X 

X 
1 2 3 4 5 

1 2 3 4 5 
Fabaceae 25 3 4 4 1 
Asteraceae 33 8 11 4 3 
Poaceae 46 27 34 28 26 
Other 112 22 35 18 10 

I ; Everard, 1987: Hoare and Bredenkamp, 1999: Johnson, 1997: Lubke and Strong, 1989: Palmer. 
1991: Phillipson, 1987: Ph illipson and Russel. 1988: Shack leton el aI., 1991: Taylor and Morris, 
198 1: Judd, 1995 
2 ; Eckhardt. van Rooyen and Bredenkanlp, 1996: Hill. 1996: Smit Bredel1kamp and van Rooyen , 
1993(a): 1993(b): 1995(a): 1995(b) 
3; Bredenkamp, Joubert and Bezuidenhout, 1989: Breytenbach el ai" 1992: 1993(a): 1993(b): 
1993(c): Coetzee, Bredenkamp and van Rooven, 1993 (a): I 993(b): du Preez and Venter. 1992: 
Eckhardt el al. 1993(a): Fuls, Bredenkamp and van Rooyen, 1992(a): 1992(b): 1993 (a): 1993(b): 
1993(c): I 993(d): Fuls. Bredenkanlp. van Rooyen and Theron, 1992: Kay, Bredeokamp and 
Theron. 1993: Kooij. Bredenkamp and Theron. 1990(a): 1990(b): I 990(c): Smit. Bredenkamp and 
n Ul Rooyen. 1992: Malan. Venter and du Preez. 1995: 1999: Cilliers and Bredenkamp. 1999(a): 
1999(b) 
4 ; Bezu idenhout and Bredenkamp. 1991 : Bezuidenhout. Bredenkamp and Theron, 1993 : 
I 994(a): I 994(b): 1994(c): I 994(d): Bloem. Theron and van Rooven, 1993: Bredenkamp. 
Bezuidenhout. Joubert and Naude. 1994: Coetzee. Bredenkamp and van RooyelL 1995 : Coetzee. 
Bredenkamp. van Roo\'en and Theron. 1994: Brown, Bredenkamp and van Rooyen, 1997 
5 ; McKenzie. 1984: Fee l\'. 198 7: Shackleton. 1989 
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Appendix ~ Phvtochorological Affini(ies 

APPENDIX 4 
• Species affinities between the East Cape Coastal Grasslands and African Phytochoria as defined by 

White (\983) 

Karrao-Namih Kalahari Tongoland - Ea"{ Malagasy Somali 

R<:gion Highv<: ld Pondoland Regional Regional Centre .Masai 

Regional t<. losai.: of Endemism Regional 

Transitional Centre of 

Zon.:: End<!mism 

G Sp G Sp U Sp G Sp G Sp 

,-\~acia karroo X 

Aizoon X 

AJ loteropsis semialata X X X 

Anthospcrmum X 

Ari!>1ida congel':ta :\ X X :\ 

Aristida juncitonnis X X 

.-\s..::kpias X 

Barleria X X 

Berkhl!ya X X 

Brachiaria senat1 X 

Bulhin\! X 

Chloris " irgata :\ X 

Chrysocoma X 

Con~'Za :\ 

Cotula :\ 

Crotalaria X 

Cymbopogon exca\'atus X :\ :\ 

Cymhopogon validus X 

Cynodon dactylon X X 

Cypenls obtusifolius :\ X 

Oigitaria X X X 

Diheteropogon amplect.:ns :\ 

E l ionuru.~ mutkus X X 

Eragrostis capensi .~ X X X X 

Eragrostis plana X 

Eragrostis racemosa X 

Eu lalia "i1101<:a X 

Euphorh ia :\ 

Eu~achy.~ paspa l !) ide.~ X X 

Fdicia filifolia :\ X 

Ga ltmill :\ 

Crni dia X 

Harpochl oa ta lx X 

Helkhrysum X X X 

H~Jiophila :\ 

HennarU1ia X X 

Heteropogon L'!)l1tortU !'> X X X 
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4ppendix 4 Phvrochorniogicai 4jJiniliel' 

Hyparrheni:l hirt:I X X X X 

Hypox!s X 

lmperala ..:ylindri ... ~t X 

Indigofera X X X 

(pomo~a X X 

K:vll irtga X 

Monocymhium o.: <!r..:.~ii ronn<! X 

~on"on ia X 

Oxa[is X 

Osteo.~p <!rmum X 

Oxalis X 

Pankum X X 

Paspalum X 

Peiargoniulll X 

Pentas..:hi stis X 

Rhynchosia X 

S ... ahio~a X 

Scilla X 

Sdago X 

S~ncci o X 

Stach~ !-. X 

Setaria sphac~ lata X X X 

Sparaholis X X X 

StipagTostis X 

Stipagrostis X 

Sutera X 

Tephrosia X 

TIlemedu triandnl X X X X 

T ri<;l3chya leu.:othri, ... X X 

V.:monifl X 

Total 26 2 20 19 6 " ~ 5 12 4 
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