
















































































































































































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 £. muticus without actually
killing the unpalatable 7. ¢cylindrica or C. validus. If the distribution of C. validus is limited
by soil factors then burning will not aftect 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 of 2400mm (Gibbs-
Russel ef al, 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 triandra 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 contortus - Pentaschistis

pallida subassociation.
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Chapter 3 Vegetation description and analysis

3.3.2.2.6 Diheteropogon filifolius - Ehrharta calycina association
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Figure 3.3.2.2.6 Distribution map of the Diketeropogon filifolius - Ehrharta calycina association

of the Eastern Cape Coastal Grasslands

Table 3.3.2.2.6 Phytosociological table of the Diheteropogon filifolius- Ehrharta calycina

association of the Eastern Cape Coastal Grasslands (12 SUs)

Unique relevé nr.

23P888E99999|

1046792901234
Diheteropogon f£ilifolius ++9975855555
Ehrharta cal;caina 5.7.655166561
Heteroposon conturtus 985658.75.::
Themeda triandra 5.5...556678|
Chaetacanthus setiger 2..111.1.141|
Helichr;sum asperum e 2522
Alzoon rigidum 9. 7.52:254)
Chamaecrista capensis vplass 212541
Terphrosia capensis P T
Eriosema squarrosum --41.2.:.1..1)
Indigoferz heteroph;lla  ....... 45455
Acalypha peduhcularis  ..... 4226..2

This association is located on the east bank of the Kiwane River and to a lesser extent on the farm
Lessendrum in the former Ciskei (Figure 3.5). The Kiwane area is subject to communal 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 on it. The total number of species recorded is 72.
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Chapter 3 Vegetation description and analysis
3.3.3 COMMUNITY SIMILARITY STUDIES

The degree of similarity between the Eastern Cape Coastal Grasslands and other grasslands in

Southern Africa was assessed through the examination of available literature. It is acknowledged
that as my study 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 Eastern 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 Chippindall (1955). Gibbs-Russel et al. (1991) and van
Oudtshoorn (1992). The results are presented below in Table 3.3 3.1

Table 3.3.3.i Distribution of Grasses found in Eastern Cape Coastal Grasslands within the South
African Biomes according to Chippindall (1955) Gibbs-Russel ez. al, (1990) and van Oudtshoom
(1992)

Species

Alloteropsis semialata

Aristida diffusa

Aristida junciformis

Brachiaria serrata

Bromus pectinatus

I i

Chloris gavana®

Cvmbopogon excavatus

Cymbopogon validus

Cynodon dactvion

Digitaria eriantha

Digitaria monodactvla

Digitaria velutina

Diheteropogon amplectens

b I I B el (e Bl el I B o e B Il

Diheteropogon filifolins

Ehrharta calveina

bd

Elionurus pruticus

oo I [ e Bl = B B el B el [l I A I I

Eragrostis capensis
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Chapter 3 Vegetation description and analysis

McKenzie (1984). Feely (1987) and Shackleton (1989). which list only dominant and common
species. Since dominant and common species are usually grasses. many of the forbs would have
been omitted. The small number of common species is therefore probably due to the lack of

available data on species diversity in the grasslands of the former Transkei.

The abundance of grasslands in the Highveld which have affinities with the mesic and undisturbed
xeric grasslands 1s partly due to the widespread occurrence of the common grass species. e.g.
Themeda triandra. Setaria sphacelata, Elionurus muticus, Ervagrostis plana and Cynodon dactylon.
Within the forb component. several genera are common eg. Berkheya, Crabhea and
Anthospermum. The Free State and Kwazulu — Natal grasslands tend to be “sourveld™ and the
abundant grasses are common to higher rainfall areas e.g. Hyparrhenia hirta. Cymbopogon spp..
Harpochloa falx and Elionurus muticus: thus their affinities are mainly with the mesic grasslands.
There are more affinities between the Eastern Cape Coastal Grassland associations and the Karroo
vegetation than with any other vegetation classified by Low and Rebelo (1996) except the West
Coast Renosterveld. Many grasses are common e.g 7. friandra. Ehrharta calycina and
Helictotrichon hirtulum, as are several forb genera. The Karroo grasslands include grasses found
only in the xeric Eastern Cape Coastal Grassland associations as well as those occurring throughout
the study area. but not those limited to the mesic grasslands. These results reflect the spatial
proximity of mesic and xeric associations to other grasslands within South Africa. In addition
they highlight the influence of climate. with xeric associations occurring in areas where rainfall

and temperature regimes are similar to those of the Western Cape.

The study arca falls within 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 overlap shown between the grass species of four of these
phytochoria illustrate the fact that the study area 1s 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
Eastern Cape Coastal Grasslands and in the savannah and grassland biomes of South Africa
(Table 3.3.3.11). No grasses were limited to the study area. and those that are endemic to South
Africa were endemic to at least two of the biomes (Gibbs — Russel ef a/.. 1991). However. the
high occurrence of species common to the fynbos is surprising and highlights the importance of
this flora within the studv area. The results mav indicate the extreme eastward limits of

distribution of those members of the finbos vegetation.
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Chapter 3 Vegetation description and analysis

Eastern Cape Coastal Grasslands were compared this has the lowest species affinity (for a full list
of comparisons. see Appendix 4), In keeping with the literature. the highest affinity appears to be
between the Eastern Cape Coastal Grasslands and the Kalahari Highveld Regional Transitional
Zone. This 1s expected since the Transitional Zone occurs over the areas of the Free State and
western former Transvaal (White. 1983, p 192): thus the overlap is in keeping with the results
obtained in Table 3.3.3.iv. The high 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
study area also occur in the Nama - Karroo and 54% occur in the Fynbos. Most unexpected of all
was the very low degree of commonality between the species of the Tongoland — Pondoland
Regional Mosaic. in which White (1983) categorises the Eastern Cape Coastal Grasslands. Even
the East Malagasy and Somali - Masai Regional Centres of Endemism have more species and
genera in common with 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 vegetation type, and the Tongoland — Pondoland Regional
Mosaic was considered more as a woodland tvpe than a grassland vegetation. This 1s also the case
with Acocks™ (1953) work. where he records the vegetation as being of a Thornveld tvpe (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 determine and

this is especially true in the Eastern Cape where four major regions converge.
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Chapter 4 Effects of soils and management

interface. In the western 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 merely allowed to revert to
grassland. In the eastern 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 1s assessed to determine which factor or group of
factors has the greatest impact in determining the structure and dynamics of the grasslands. This
will enable one to infer 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 MATERIALS
4.2.1 Sampling

The method by which the vegetation was sampled has been described in Chapter 3. Corresponding
soil samples were taken from each sample unit and site factors such as aspect and land-use history
were recorded, Soil samples from each vegetation sample unit were analysed for pH. conductivity
organic matter content and soil 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 from every second sample unit of each association and subassociation

was used for this 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 studv. 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 Munsell
charts. Based on the colour and texture of the A and B horizons. the soil family for each sample

was determined using the standard South African reference (McVicar ef al.. 1991).
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Chapter 4 Effects of soils and management

Soils from the 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 10g of soil in 100ml of distilled water and shaking
for an hour. The water was filtered and the filtrate analysed. The pH was recorded using a Sentron

1001 pH meter and conductivity was recorded with a Zeiss dds 200 conductivity meter.

To determine the organic matter content. approximately 10g of air-dried. sieved soil was weighed
out into a crucible and placed in a Gallenkamp muffle furnace at 400° 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 by sending samples to Dohne 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 soil family.

4.2.3 Utilisation of grassland associations in terms of recreation / agriculture

During the course of sampling the area. landowners and managers were asked about known land-
use history as well as current farming practices. In this way grazing and some of the burning
practices in the commercially farmed and nature reserve areas were determined, Unfortunately. no
grazing or management history was available for the communally-farmed areas. Satellite images
and maps were examined for signs of ploughing. Where ploughing had taken place. the time at
which 1t had started and when this practice was discontinued were in some cases known by the
current landowner. This information was then used to analyvse 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
which 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 (1). 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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Chapter 4
4.3 RESULTS AND DISCUSSION

FEffects of soils and management

4.3.1 Analysis of soils

Soil analyses include the pH. conductivity. and percentage organic content for each sample in the
study area. The average values 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 are also given in Table 4.3.1, Finally. the predominant family

in cach association is listed. having been deduced from all the samples within an association.

Mr Jimmy Mullins. formerly of the Soils Department within the Department of Agriculture. aided
the assessment of the soil analysis by providing a “rule of thumb™ formula for assessing the
available potassium within a soil sample. The formula is as follows:
Cation ratio =K + Ca + Mg
K
Where cation ratio s 5. K is freely available
=5. K 1s less available

=-10. K 1s deficient

The results of applving the formula are also presented in Table 4.3.1 below

Table 4.3.1 Soil Factors

Association 1 2 3 4 5 6 Iy 8 9 10
Factor

pH 6.4 6.5 58 6.1 6.4 6.9 ¥ 7 6.8 72
Conductiv. 3050 594 426 1548 4291 | 2355 859 1275 1517 1225
F_Lm. “m

% Organic 20 10 3 9 15 4 3 5 9 4
Camg!l 1816 1492 635 1144 2693 | 1558 399 1753 1119 2109
Mg mg | 527 345 1259 370 327 664 495 &19 458 642
P mg/l 10 10 6 12 15 b 3 11 18 12
K mgl 345 177 123 177 345 106 108 134 276 188
Avail. K 7 11 17 10 10 22 9 20 6 16
Predominant Mispalh | Katspruit Fernwood | Katspruit ND Fernwood | Fernwood | Clovelly | ND Hutton
Family Fernwood Fernwood

Key

Mesic Xeric

1=T. triandra — A. herbaceum association
2 = T. triandra association

3 = H. hirta — D. amplectens association

4 = H. hirta— T. triandra association

5 =8, secundatum association

e ND = no dominant family

6 =D. filifolius — E. calycina association

7 =C. dactylon — E. calycina association

8 =T triandra - E. calycina association

9 =S§. africanus — 8. sphacelata association
10 = C. ductylon — H. hirtulum association
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As shown in Table 4.3.1. the pH ranges from more acidic m 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. secundatum association.
This association occurred in environments which had been severely disturbed and which were
often in close proximity to the coast. The 7' triandra — A. herbaceum 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. hirta — D. amplectens association.

The percentage organic content in the grasslands range considerably from 20% in the 7' triandra
- A. herbaceum association to 3% in the Hyparrhenia hirta — Diheteropogon ampleciens
association. The organic content never exceeded 10% in the xeric grassland associations. The
high percentage organic content in the Themeda triandra - Anthospermum herbaceum association
can be attributed to several factors. First. the vegetation is not subject to grazing and despite
having low species richness it has a high vegetation in the form of grasses (see Chapters 3 and 3).
The fact that the vegetation is not being removed increases the amount of drv matter available for
incorporation into the soil and hence the high levels recorded in this association. Despite the
Themeda triandra association occurring within Nature Conservation areas. it had usually been
subjected to burning within the two vears prior to sampling. thus the association had less organic

matter in the soil,

The low level of organic matter in the Hyparrhenia hirta - Diheteropogon amplectens association
reflects the land-use status of the vegetation. i.e. that it is grazed. The association has the lowest
cover abundance because of the grass species of the mesic associations (see Chapter 5) and there
1s a correspondingly low level of litter. The association may be subject to more intensive land-use
than the remaining mesic associations. The low levels of organic matter in the xeric associations
is possibly due to the lower rainfall experienced by those areas in which they occur (see Chapter
2). In addition. the Diheteropogon filifolius -~ Ehrharta calveina, Cynodon dactylon — Ehrharta
calycina and Themeda triandra - Ehrharta calycina associations are all subject to grazing. It is
interesting to note that the Themeda triandra — Ehrharta calycing association. which is subject to
lighter stocking than the other two associations. has only 2% more organic matter than the most

severely grazed Cynodon dactylon  Ehrharta calycina association,
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distinguishing feature could be determined for the subset of the H. hirta - T. triandra association.
A number of samples had identical results. and the difficulty in separating the first four

associations reflects the close similarities between them.

4.3.2.1.b Xeric grasslands

The xeric grasslands were clearly separated along a disturbance gradient by DECORANA (Figure
4.3.2.1 (b). The least disturbed association is the 7" triandra - 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 1s
shown by the close grouping of samples as well as the position on the graph. The grazing impact
was less controlled in the (. dactylon - 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
proximity to the more disturbed S. africanus - S. sphacelata and C. dactylon - H. hirtulum

associations.

¢ chaety lom - H. lurmlom

-200

T mandrs - £
calycina

K africams - 8 sphacelata

AXIS 1

Figure 4.3.2.i.b Results of indirect ordination of xeric grasslands using DECORANA

The S. africanus - S. sphacelata and C. dactylon  H. hirtulum associations were both ploughed

ten or more vears prior to the study. The vegetation in the S. africanus - S. sphacelata association
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was ploughed at least 40 years ago and in Figure 4.3.2.1(b) the samples are more closely spaced
than in the " dactvlon - H. hirtulum association. which was more recently ploughed. In addition.
the S. africanus - S. sphacelata association is located closer to the 7. triandra - E. calycina

association in the figure. indicating less disturbance on the ordination gradient.

4.3.2.1i Direct Gradient Analysis (Detrended canonical correspondence analysis)
Both mesic and xeric associations were analysed by direct gradient techniques using nine
environmental factors: pH. conductivity. organic content. soil depth. soil family. 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.i1(a) and (b). the regression analysis results were taken for axes | and 2
of the ordmation by DCCA. using the environmental parameters given in Methods (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, with 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. triandra 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 7.
triandra association has a slightly wider tolerance. being able to withstand the more extreme
land/sea interface conditions than the A hirta — T. triandra association. In addition. it occurs in a

wider range of soil conditions with regard to percentage organic content of the soil.

The Themeda triandra - Anthospermum herbaceum association is limited to the most extreme
land/sea interface and soils organic conditions. i.e. it is associated with the more severe natural
environmental factors and high levels of organic content in the soil. At the other extreme. the H.
hirta - D. amplectens association shows the least response to these factors and the greatest
response to land-use. The disturbed S. secundatum - 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 family 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 (¢) and (d)). Soil family was the next strongest factor.
followed by land-use. Distance from the shore 1s the next most important environmental gradient
for ordination of these samples. followed by conductivity, However. with the exception of land-
use and soil organic content. the environmental factors affected only the C. dactylon  H. hirtulum
association. Aspect. soil depth. soil family and pH have the least importance in ordination of the

xeric grassland associations.

The results shown in Figures 4.3.2.n (¢ ) and (d) support those of indirect gradient analvsis
presented in Figure 4.3.2.i (b). The indirect analysis shows that separation of associations occurs
on the basis of samples taken from ploughed and unploughed vegetation. The vegetation growing
n areas where the soil had been disturbed less than twenty vears prior to samphng (C.dactylon -
H. hirtulum association) responded to land/sea interface. conductivity. soil depth. pH. distance
from the shore. aspect and soil family. In addition. it is the only association which responds to
ordination along a land-use gradient. The association occurs over a wide range of all the
environmental variables described. This 1s the only community in the study which may be
regarded as being 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. filifolius -
E calycina 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 plays a major role in the ordination of samples taken from the xeric associations.
as seem in Figure 4321 (b) above. This 1s emphasised by the results obtained in direct
ordination. It is possible that removal of C. dactylon - H. hirtulum association samples from the
ordination data set may enable one to determine the effect of the defined environmental factors on

the remaining associations.
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Chapter 3 Succession, species diversity and temporal change

severe overgrazing, Primary succession generally follows the described pattern for Clementsian

succession. but secondary succession shows deviations from this orderly and predictable pattern.

Gleason was the next major researcher to have an impact upon successional theories. In contrast to
Clements. he postulates that species associations are dependent upon the requirements and
characteristics of the individual species themselves. He felt that an orderly pattern of succession

could not vet be defined and that it would differ for every situation (Usher. 1981).

Most researchers support the Clementsian view. but with many refinements and alterations.
Whittaker (1953. in Shimwell. 1971) suggested that environment playved a role in community
structure. He postulated that the climax community is determined by the environmental conditions
where 1t occurs and that it represents a “shifting pattern of populations which correspond to a
similar pattern of environmental gradients™. The environmental gradient is essential for interpreting

the climax community and there is no “absolute climax™ community for any given area.

Egler (1954, in Connel and Slatver. 1977). proposed that where succession takes place after
disturbance. it is the species that precede the disturbance that will determine the final climax species
composition. Odum (1969) presented a model showing that whatever route succession followed. it
would result m an accumulation of biomass. Margalef (1968. in Facelli and D Angela. 1990)
proposed that random events such as climatic variation would have 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 would reduce the amount of change is based on the underlving Gleasonian idea that
individual species’ interactions define community structure and override fluctuations in
environmental conditions. The rate of change of species declines as succession progresses and later

species control community structure,

Connel and Slatyer (1977) describe succession following disturbance. or secondary succession.
They postulate that secondary succession may follow three different pathways. namely facilitation.

tolerance or mhibition. The facilitation pathway is essential Clementsian succession whereby the
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first suite of species facilitates the growth of the next suite. In the tolerance pathway. the success of
later species is independent of preceding species. In the inhibition pathway. later species are

prevented from reaching maturity when earlier species are present.

Noble and Slatver (1980) put forward five factors which have a major role in (secondarv)

succession.

1. Immediately after disturbance. species composition will depend on propagules within the site
which have either remained after the disturbance or arrived from an external source. or upon the

vegetative resprouting of survivors.

2. A pulse of recruitment or regrowth occurs immediately after disturbance 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

1s 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 of their own species.

The most recent models conceming succession and relating directly to grasslands are the non-
equilibrium and the state - and - transition theories. (Frost ef al.. 1986. Westoby et al.. 1989). The
equilibrium model which developed from climax theory states that vegetation will 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 retumn to 1ts imitial climax state after a period of sufficient
time. It is obvious from numerous studies that within grassland and savannah ecosystems. such a
return to a steady climax state does not take place where the disturbance crosses a certain threshold.
This leads to the hypothesis of non-equilibrium that states that a return 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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Appendix | Species checklist
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 L f.
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 AW Hill

2118000 Thesium junceum Bernh.
POLYGONACEAE

2195000 Rumex acetosella L. ssp angiocarpus (Murb.)
Murb.
AIZOACEAE

2389000 Pharnaceum thunbergii Adamson

2399000 Galenia secunda (L.f.) Sond.

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 Sond.
CARYOPHYLLACEAE (PART B)

2490000 Silene sp.

2490000 Silene bellidioides Sond.

2490000 Sifene gallica L.

2490000 Sifene primulifiora 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 Crassufa nemorosa (E. & Z.) Endl. Ex. Walp.
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