Phytosociological study of the
Kruger National Park, south of the Sabie River,

Mpumalanga Province, South Africa

by

Rachel Elizabeth Mostert

Submitted in partial fulfilment of the requirements

for the degree

MAGISTER SCIENTIAE

in the Faculty of Natural & Agricultural Science
University of Pretoria

Pretoria

Supervisor:

Prof G.J. Bredenkamp

January 2007

© University of Pretoria



“All honour, all glory, all power to Him...”
(Rev. 5:13)

Thanks to my Creator, who has guided me, every step of the way.

Thanks to Theo: my husband, my friend, my companion and above all, my soul mate.



I, Rachel Elizabeth Mostert, declare that the dissertation, which I hereby submit for
the degree Magister Scientiae at the University of Pretoria, is my own work and has
not previously been submitted by me for a degree at this or any other tertiary

institution.

SIGNATURE: DATE:




Table of Contents

List of Figuresand Tables.................................................... iv

INTRODUCTION. ... e 1

Savanna Determinants of Southern Africa................................. 2

Plant available moisture................coooiiiiiiiii 4

Plant available nutrients................oooiiiiiiiii 4

Large herbiVOres. .. .....c.oviii e, 5

Bl 7
MOTIVATION FOR THE STUDY......c.ooiiiiiiiiiiiii e 10
KeY QUESTIONS. .. ettt e 12
STUDY AREA. ..., 13
Physical environment......................coooiiiiiiii i 13
Geomorphology..........cooiiiiii i 13
SOIlS. .. 16
Rainfall and Temperature..................c.ooooiiiiiiiiiiiiiiii, 16
Drainage........ ..o 17
Vegetation...........coooiiiiiii e 18
METHODS. ... e 19
Phase 1..... oo 21
PRase 2. ... 21
Fieldwork phase.........cc.oiiniiii e 21
Data Analysis. ... ..o 27
Phase 3. 28
Phase 4. 30
Phase .. 32
Phase 6..........ooooiii 32
PRhase 7. ... 33
Phase 8. 33
RESULTS AND DISCUSSION. ..ottt 35
Ordination.......... ..o e 35
Classification...................oooiiii i 39
DESCRIPTION OF PLANT COMMUNITIES..............ccc....... 41

il



1 Hyperthelia dissoluta — Terminalia sericea community on
leached soils.................... 41
2 Combretum collinum - Terminalia sericea community on
deep sandy soils. ... 45
3 Themeda triandra — Pterocarpus rotundifolius community
on sand clay loam soils with a moderate structure............ 47
4 Combretum zeyheri — Combretum apiculatum community
on deep gravely soils.....................cooon 56
5 Grewia bicolor — Combretum apiculatum community on
shallow gravely soils.........................coo e, 59
6 Sclerocarya birrea — Acacia nigrescens treeveld community
ON GIaMite.........coiitiitiitt ittt e et e e e neneess 63
7 Sclerocarya birrea — Acacia nigrescens shrubveld
community onbasalt..................... 66
8 Setaria sphacelata — Themeda triandra closed grassland
community on gabbro................... 70
9 Malelane-Lebombo mountain bushveld........................ 73
10 Croton menyhartii — Acacia welwitschii community on
heavy clays derived from shale.................................... 84
11 Sporobolus nitens — Acacia grandicornuta sodic patches..... 87
12 Acacia tortilis — Acacia nigrescens community on alluvial
floodplains..............c.coooiiiii i 90
13 Euclea divinorum — Spirostachys africana community on
alluvial clay drainage lines.............................cooieae. 93

14 Combretum imberbe — Philenoptera violacea dry riparian

woodland............ ... 100
15 Schotia brachypetala — Diospyros mespiliformis riparian
forest. ... 101
CONCLUSION. ..ot 107
ACKNOWLEDGEMENTS. ..., 110
REFERENCES. ... e 111
APPENDIX A: FIELD FORM.........ccooiiiiiiii e, 122
APPENDIX B: PLANT SPECIES CHECKLIST............................... 123

iii



Figure 1
Figure 2

Figure 3

Figure 4
Figure 5

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10

Figure 11

Figure 12

Figure 13

Figure 14

Figure 15

Figure 16

List of Figures and Tables
Kruger National Park, showing the study area.............cccoeeviieiiienen... 14
Geology of study area (Taken from Jacana Education (1995) with
MOAIfICAtIONS). ... ittt 15
Mean annual rainfall recorded for the Southern District of the KNP from
1969 Il 2000.. .. .cneneei e 17
Sample plot points placed in the Gertenbach (1983) Landscapes............. 24
Trophic levels of an ecosystem. The size of the level is related to the
biomass of the biota present in a SYStem...........cooevviiiiiiiiiieineineen... 29
Scatter diagram of Axis 1 and 2 showing the distribution of vegetation
communities in the southern district along environmental gradients......... 38
Dendrogram showing TWINSPAN divisions. The numbers indicate the
amount of relevés in that specific division...............ccoeeeiiiiiiiiinnn.... 40
Hyperthelia dissoluta — Terminalia sericea community on leached soils.
(Photo: Synbiosys KNP)........ooiiii e 41
Rocky granite outcrops in the Pretoriuskop region. (Photo: Liesl
1Y (01 3 4 ) SR 42
Deep, sandy soils are found in the Hyperthelia dissoluta — Terminalia
sericea community on leached soils. (Photo: Theo Mostert).................. 42
The sandy loam soils of the Hyperthelia dissoluta — Terminalia sericea
community on leached soils. (Photo: Liesl Mostert).................c.o.o..ee 43
Combretum collinum — Terminalia sericea community on deep sandy
soils. (Photo: Synbiosys KNP).......c..coiiiiiiiiii i, 45
Combretum zeyheri — Combretum apiculatum community on deep
gravelly soils. (Photo: Synbiosys KNP)...........coooiiiiiiiii 56
Sandy loam soils of the Combretum zeyheri — Combretum apiculatum
community on deep gravelly soils. (Photo: Liesl Mostert).................... 57
Grewia bicolor — Combretum apiculatum community on shallow gravely
S0ils. (Photo: LieS] MOSteIt).....ccuviiiiieiiiiiie i e e eaaenes 59
The loamy sand soils of the Grewia bicolor — Combretum apiculatum
community on shallow gravelly soils are coarse textured. (Photo: Liesl

MOSERIT) . .ottt et et et e e eeceeeeeereeeeeeereeeeeeerneeeeserneeeeeene 00

v



Figure 17

Figure 18

Figure 19

Figure 20

Figure 21

Figure 22

Figure 23
Figure 24

Figure 25

Figure 26

Figure 27

Figure 28

Figure 29

Figure 30

Figure 31

Sclerocarya birrea — Acacia nigrescens treeveld community on granite.
(Photo: Synbiosys KNP)........oiiiiii 63
The sandy clay loam soils of the Sclerocarya birrea — Acacia nigrescens
treeveld community on granite. (Photo: Liesl Mostert)........................ 64
Sclerocarya birrea — Acacia nigrescens shrubveld community on basalt
(Photo LieSI MOSEEIT). . .uutitittt et eie e e e e eeee e eeaaee e 66
The clay soils of the Sclerocarya birrea — Acacia nigrescens shrubveld
community on basalt. (Photo: Liesl Mostert)................coooeiiiiinenn... 67
Setaria sphacelata — Themeda triandra closed grassland community on
gabbro. (Photo: Liesl MOStert)..........ooeviiiiiiiiiiii i, 70
The clay soils of the Setaria sphacelata — Themeda triandra closed

grassland community on gabbro. (Photo: Liesl Mostert)....................... 71
Lebombo mountain vegetation. (Photo: Synbiosys KNP).............c...cc..... 73

Croton menyhartii — Acacia welwitschii community on heavy clays

derived from shale. (Photo: Synbiosys KNP).............c.oooi 84
Croton menyhartii — Acacia welwitschii community on heavy clays

derived from shale (Photo: Lies] MoStert)...........ccovvviiiiiiiieeiinnnennnn. 85
Sporobolus nitens — Acacia grandicornuta sodic patches. (Photo:

Synbiosys KINP). ... 87
Sporobolus nitens — Acacia grandicornuta sodic patches (Photo: Liesl

Y (o 1S5 1§ T T 88
Acacia tortilis — Acacia nigrescens community on alluvial floodplains.

(Photo: LieSI IMOSTEIT) ... vttt ettt e 90

The soils of the Acacia tortilis — Acacia nigrescens community on

alluvial floodplains are alluvial in origin. (Photo: Liesl Mostert)............. 91
Euclea divinorum — Spirostachys africana community on alluvial clay
drainage lines. (Photo: Synbiosys KNP)............cociii 93
The clay soils of the Euclea divinorum — Spirostachys africana

community on alluvial clay drainage lines. (Photo: Liesl Mostert)............ 94



Table 1

Table 2
Table 3
Table 4
Table 5
Table 6
Table 7

The Braun-Blanquet cover abundance scale reads as follows (Werger

Determination of clay percentage in the field........................o
Classification of Bushveld by cover regime of three canopy levels.........
Phytosociological table of the southern district of the KNP (part 1).........
Phytosociological table of the southern district of the KNP (part 2).........
Phytosociological table of the southern district of the KNP (part 3).........
Phytosociological table of the southern district of the KNP (part 4) - plant

communities of the riverine thickets and forests..........coovvvvvviiiiinnenn..

vi

25

27
34
50
76
96



INTRODUCTION

“The environment crisis is an outward manifestation of a crisis of mind and spirit. There
could be no greater misconception of its meaning than to believe it is concerned only
with endangered wildlife, human-made ugliness, and pollution. These are part of it, but
more importantly, the crisis is concerned with the kind of creatures we are and what we
must become in order to survive”.

- Lynton K. Caldwell

Savannas are one of the world’s major biomes and are the dominant vegetation of Africa
(Scholes 1997), occupying 20% of the land surface of the world, 40% of Africa (Scholes
& Walker 1993) and 46% of southern Africa (Low & Rebelo1998). Conservation of
savannas in South Africa is good, largely due to the presence of parks such as the Kruger
National Park (KNP) in this biome. The KNP is the second oldest formally conserved
area in Africa and, at 1,948,528 hectares, one of the largest (Dennis & Scholes 1995).
The KNP also forms part of the newly proclaimed Great Limpopo Transfrontier Park,
which incorporates 35 000 km? of land into one of the worlds largest formally conserved

wilderness area.

SANParks (South African National Parks) can be considered the epitome of conservation
within the South African borders. Their mission is: “To acquire and manage a system of
national parks that represents the indigenous wildlife, vegetation, landscape and
associated cultural assets of South Africa for the pride and benefit of the nation”. The
Kruger National Park provides various opportunities for conservation, education and
research. Their quest in wildlife-research is to understand the ecological functioning of
natural systems, and how to conserve the driving ecological processes shaping these
systems. The understanding of these processes enables them to manage and conserve not
only nature reserves, but more importantly human inhabited environments and the

precious natural resources our very existence depend on.



In the present age, where all that is “natural” seems threatened by man’s daily activities,
the call for conservation is even greater. With the growing fear of gene loss through loss
of species and a decrease in species richness, the consideration of ecologically based
environmental planning and management is critical in order to preserve valuable natural
assets. Studying and understanding ecological patterns and processes will reveal the
importance of the environment’s irreplaceable service and functions it provides humans.
Scientifically based appreciation for the living environment is of vital importance in the

battle to conserve ecosystems and natural resources for future generations.

The study of vegetation is not only fascinating; it is also vital since vegetation makes up
an important component of any ecosystem. The importance in this is threefold. First of
all, vegetation is the most obvious physical representation of an ecosystem (Kent &
Coker 1992). One cannot immediately see what soil or geology is present in a specific
vicinity, but at a glance one can see the type of vegetation present and often draw
valuable conclusions. Secondly, vegetation represents the base of the trophic pyramid
(being primary producers plants transform solar energy by means of photosynthesis into
plant tissue). And thirdly, vegetation acts as the habitat of other organisms. Plants are
critical to the survival of all species. In man’s daily life he depends on plants for food,
clothing, shelter, fuel, the oxygen he breathes. Since all animals ultimately depend on

plants, it follows that the earth’s ecosystems are also dependent on plants (Given 1994).

Savanna Determinants of Southern Africa

Savannas are ecosystems that are characterized by the coexistence of trees and grasses.
Savannas include all ecosystems in which C4 grasses potentially dominate the
herbaceous stratum and where woody plants, usually fire-tolerant, vary in density from
widely scattered individuals to a closed woodland (Huntley 1982). Rainfall occurs in the
warmer, summer months with a dry period of between two to eight months. The main
determinants of savannas are: plant available moisture, plant available nutrients, fire,
herbivory and rainfall (Skarpe 1992, Sankaran et al. 2005). These factors play a variable

role in the different types of savannas and cannot be separated from each other in most



instances. A distinction can be made between two main functional savanna types: fine-
leaved (thorny) savannas in arid nutrient-rich environments, and broad-leaved savannas
in moist, nutrient-poor environments (Bredenkamp & Brown 2006). Often both
functional types occur in a mosaic distribution pattern in slightly undulating landscapes,
with broad-leaved savanna on sandy, leached crests and fine-leaved savannas on clayey,
nutrient-rich valley bottoms (Bredenkamp & Brown 2006). The dynamics of these
systems are complex. Ecosystems are considered in equilibrium when plant-growing
conditions are relatively stable over time, with low inter-annual variation in rainfall
(Bredenkamp & Brown 2006). These moister systems quickly return to the point of
equilibrium after a disturbance. Non-equilibrium systems on the other hand are controlled
by external mechanisms or abiotic factors such as droughts. These unstable, non-
equilibrium systems are event-driven and often follow unpredictable patterns

(Bredenkamp & Brown 2006).

Elephants and fire do not bring about a change in species diversity, but rather a change in
structural diversity as far as woody plants are concerned (Trollope et al. 1998). Elephants
push over tall trees in a desire to reach foliage or fruits in the upper canopy, but
sometimes also push trees over for no apparent reason (Scholes et al. 2003). Between
1960 and 1989 there has been a decline in the density of large trees in all major
landscapes of the KNP (Scholes et al. 2003). With a continued rise in elephant numbers

in the KNP, this is a growing concern.

Climate affects all the savanna determinants, i.e. plant available moisture, plant available
nutrients, large herbivore concentrations and fire. The complex interplay between soil
available moisture, fire and herbivory determines the structure and species composition
of the southern African savanna biome. High summer rainfall is crucial for grass
dominance, which, with its fine material, fuels near-annual fires (Low & Rebelo 1996).
Additionally, climate is one of the five major factors that control the formation of soils
(among parent materials, biota, topography and time) (Brady & Weil 1999). The type of

soil will in turn influence the plant available soil moisture and the plant available



nutrients. This combination of climate and soil has a major influence on the distribution

of savanna types as well as animals, with special reference to large herbivores.

Plant available moisture

Competition exists between the grassy / field layer and the woody layer for plant
available soil moisture. Knoop & Walker (1985) demonstrated that both the grassy and
the woody component have access to both the surface and the deeper soil layers;
however, grasses are found to be the superior competitors in the surface layer of soil, and
trees/shrubs the superior competitors in the deeper soil layer. Kraaij & Ward (2006)
concluded that grasses are more efficient than trees in terms of the exploitation of
available soil water because they maintain their populations at lower levels of soil water
availability, while significant tree germination occurs under adequate rainfall conditions
only, since trees have a higher water requirement. Plant available moisture is a function
of the amount and timing of precipitation, the rate of moisture evaporation from the
environment and the water retention capabilities of different soils. Rainfall in most of the
southern African savanna areas is variable from year to year. These variable conditions
fluctuate from favouring first one vegetation component, then the other (Knoop &

Walker 1985).

Plant available nutrients

In essence savannas are the result of interactions between soil water and nutrient
availability with fire & herbivores acting as modifiers (Medina 1987, Skarpe 1992).
Fundamentally it is difficult to separate soil water and available nutrients. The
combination of high rainfall and silica saturated parent materials (such as granite) often
leads to leached soils with low fertility. These soils select for species with low nutritional
requirement and these plants are generally of low palatability and nutrient content
(Medina 1987), i.e. “sourveld”. On the other hand, low rainfall and silica unsaturated
parent materials (such as basalt) experience less dramatic leaching of nutrients from the
soil, often resulting in more fertile soils. Such soils give rise to palatable and nutrient rich
vegetation types, which are capable of sustaining large biomasses of herbivores (Knoop

& Walker 1985), i.e. “sweetveld”.



The presence of trees allows for a complex mosaic of microenvironments within the
savanna system. These microenvironments include crown zones (below tree canopies)
and rooting zones. Traditionally, trees in temperate and tropical savannas were thought to
reduce understory plant productivity through competition for light, water and nutrients
(Belsky 1994). A number of studies, however, have documented that isolated trees may
also improve understory productivity (Stuart-Hill & Tainton 1989, Belsky 1994). Ludwig
et al. (2001) found an increase in nutrient concentrations under tree canopies. This
increase in productivity is localized under or near tree crowns and is found most often in
the tropics and subtropics and in communities with low tree density (e.g. Knoop &
Walker1985). In contrast, trees occurring in communities with high tree density, high
rainfall, or extremely nutrient-poor soils display the more expected pattern of reduced
understory productivity (Belsky 1994), and tree removal increases herbaceous

productivity (Belsky 1994).

Differences in productivity between below-crown and open-grassland habitats have been
attributed primarily to three factors (Belsky 1994):

(1) Improved fertility and structure of soils below tree crowns,

(2) Improved water relations of shaded plants, and

(3) Competition between trees and understory plants for soil moisture and nutrients.

Large herbivores

The degree to which large herbivores effects a system will depend on the species present
and on their size and number (Cumming 1982). Large herbivores influence soils directly
by trampling and digging. While these activities may increase heterogeneity on a
localized scale their impact will be low. By far the greatest influence large mammals
have on soils is reducing plant cover and litter (Cumming 1982). Herbivores can be
divided into grazers (eating primarily the leaves of grasses and sedges — such as zebra
and wildebeest) and browsers (feeding primarily on the leaves and stems of woody plants
and dicotyledonous herbs —such as the black rhinoceros) as well as mixed feeders (eating

the leaves of both grasses and trees — such as impala) (Owen-Smith 1988).



Grazers consume large quantities of grass and form the base of many food chains.
Grazers play an important role by removing moribund grassy material, stimulating new
growth, and providing fertilizer in the form of manure (Van Oudtshoorn 1999); thus
playing a role in nutrient cycling. Normally grazing acts as a stimulus for grass growth,
causing very little damage, since the growth points of the grass is situated at or very close
to ground level, out of reach of the grazing animal. Many grass species are further
adapted to tolerate grazing by storing reserve energy and nutrients in their roots and culm
bases, which are used for leaf production (Van Oudtshoorn 1999). As the plant grows,
reserve nutrients are once more sent to the roots and culm bases to be stored there (Van

Oudtshoorn 1999).

Another impact that grazers have on savannas is that of overgrazing. Overgrazing is the
repeated utilisation of the grass until the reserve nutrients in the roots are exhausted (Van
Oudtshoorn 1999). This lack of energy causes the plant’s root system to become weak
and compromises its ability to absorb water effectively, which could lead to death (Van
Oudtshoorn 1999). In typical savanna ecosystems, this will lead to a reduction in the
competition for water between the grass and woody layer. The absences of a dense grass
sward will leave more water available for the establishment of woody seedlings. If

overgrazing continues, bush encroachment or thickening may occur.

Vegetation recovers slowly from overgrazing and trampling by animals, and usually
needs time to “rest”. There are several problems associated with continuous or selective
grazing on a section of land (Acocks 1988): Changes in the species composition occur -
good grazing species are eaten and are replaced by less palatable species in the wetter
parts, or possibly not replaced at all in the drier parts, so that soil becomes exposed.
Erosion of soils might occur with water run-off and exposure to wind. Loss of soils

seriously deteriorates an ecosystem by further reducing infiltration of water into the soil.

Savannas contain a significant variety of large herbivores. According to Tainton and

Walker (1993), the most important grazers in the semiarid savannas, with regards to



abundance and consumption of grass are: impala, red hartebeest, blue wildebeest,
tsessebe, zebra, roan antelope, elephant and eland. Other important species include
buffalo and white rhinoceros. Most of these are pure grazers, the exceptions being
impala, elephant, and eland, which can alternate between browsing and grazing,

depending on the availability of fodder (Tainton & Walker 1993).

In a study by Guy (1981) in the Sengwa Wildlife Research Area in Zimbabwe, elephant
was shown to have a dramatic influence on woodlands. Their feeding habits often keep
the woody layer within the fire-trap, increasing the role of fire in determining the
structure of vegetation. Continuous damage and the ultimate removal of large trees from
a system by elephants produce changes in the biomass, annual production and age
structure of the woodlands (Guy 1981). As pressure from the elephants mount,
progressive changes in the habitats results, woody plants decrease, with an increase in
grasses; this causes an increase in fire due to the higher fuel load and the result is a

lowering in species diversity (Laws et al. 1975).

Fire

In savannas, fire is recognized as a valuable tool in management of the ecosystem in
terms of species composition and vegetation structure. One of the most important
functions of fires in savanna is control and reduction of woody vegetation in moist
savannas. The susceptible parts of woody plants (buds and leaves) are usually killed if
they occur within the flame zone of the fire (Scholes & Walker 1993), thereby inhibiting
the development and growth of trees and shrubs. This acts as a grass-dependent
recruitment control for woody plants, since the frequency and intensity of fires depends

on the fuel load provided by the herbaceous layer (Scholes & Walker 1993).

Several factors contribute to the occurrence of fire in natural vegetation (Van Wilgen &
Scholes 1997): enough fuel of the right kind has to be present to support a fire,
favourable climatic conditions must be present, as well as a source of ignition. Herbivory
competes with fires for the available grass fuels, and may prevent fires in some cases, as

fuels are eaten before they can burn (Van Wilgen & Scholes 1997).



The drier savannas burn only when above-average rainfall has allowed the production
and accumulation of enough grass fuel, and even then fires are not intense (Skarpe 1992).
Intermediate savannas burn more often and more intensely, while the wetter savannas
only burn when a prolonged dry season has caused the grass to dry up (Skarpe 1992).
Most species in savannas are adapted to survive fire, with less than 10% of plants (in the
grass and tree layer) killed by fire (Low & Rebelo 1996). Even with intense burning,

most species can resprout from the stem bases (Low & Rebelo 1996).

The season (time) of burning plays an important role in the type of fire applied. A cool
fire can be achieved by burning after rain, when the sward and soil surface are moist or
when cool moist atmospheric conditions reduce the intensity of fires (Swart & Martens
1994). Such fires are often used to remove only some of the unpalatable of moribund
grass parts and to stimulate new grass growth. A hot fire is achieved by burning before
the start of the growing season or when atmospheric conditions are dry and hot (Swart &

Martens 1994).

Three broad types of fires are based on the layers in which the vegetation burns (Swart &
Martens 1994): Ground fires: burn well below the surface of the ground in deep layers of
organic material; surface fires: burn in the herbaceous surface vegetation; and crown
fires: burn in the canopies of trees. Besides these types of fires, differences in fire
intensity can be distinguished. Fires burning with the wind or upslope are termed head-
fires, and fires burning against the wind or downslope are termed back-fires (Swart &
Martens 1994). It is recommended that head fires be used in savanna management since
they cause least damage to the grass sward and can cause maximum damage to woody

vegetation if required (Trollope 1990).

The most common types of fires that occur in the KNP are surface head-fires burning
with the wind but back-fires and crown fires also occur (Trollope 1993). The KNP’s fire
history has been highly variable and a summary can be found in Van Wilgen et al. (2000)
and Govender et al. (2006): Between 1941 and 1957 limited prescribed burning and



protection from fire took place. Between 1957 and 1980, regular prescribed burning was
conducted at 3 year intervals, in spring after the first rains. Between 1981 and 1991,
regular prescribed burning was replaced by a regime in which intervals between
prescribed fires were more flexible and were timed to take fuel loads, post-fire age and
mean annual rainfall into account. Between 1992 to 2001, a “natural” fire policy was in
place, in which all lightning-ignited fires were allowed to burn freely while at the same
time attempts were made to prevent, suppress or contain all other fires, however, despite
this policy, 76% of the area burnt in this period came from unplanned fires started by

people.



MOTIVATION FOR THE STUDY

In the 1970’s management of the Kruger National Park (KNP) realised the need for a
semi-detailed vegetation classification. The level of detail was set at the association- or
community-level. The decision to focus on the association as an appropriate scale for
classification, was summarised by Coetzee, Gertenbach and Nel in 1977, as follows
(Coetzee 1983); “Before results obtained from monitor plots (and experimental plots
generally) can be interpreted and generalized more successfully, it is essential that plant
communities be described and mapped at semi-detailed level and on total species
composition; also that communities be related to habitat and that the hierarchical and
reticulate relationships between communities be described, floristically as well as

ecologically.”

Vegetation Surveys have since been completed and floristic data were classified by
Gertenbach (1978), Van Rooyen (1978) and Coetzee (1983) covering the entire region of
the Kruger National Park, north of the Sabie River. The late Piet Van Wyk surveyed the
vegetation south of the Sabie River. However, this floristic data set was never analysed.
Although the floristic data were captured electronically, the original data sheets

containing the environmental data as well as locality points were lost.

Vegetation classification was partly done on the floristic data, but ecological
confirmation and interpretation could not be done due to the loss of the accompanied
environmental data. The ecological interpretation of floristic data with regard to its
environmental drivers forms an indispensable part of vegetation analysis. Initially this
project was aimed at locating the original sample plots marked on aerial photographs, in
order to collect environmental data that would compliment the floristic data.
Dr. Holger C. Eckhardt of the KNP suspected that the locations of the sample plots were
available on aerial photographs within the archives of the KNP. However, the search for

these photographs proved to be of no avail.
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The decision was then made to approach the problem from a different angle. During 2002
and 2003 the study area was resampled, which included a record of the total floristic as
well as environmental data for each plot. The aim was to link environmental data to the
1970’s floristic dataset. The following hypotheses and assumptions were made: The
hypothesis states that if classification of the combined 1970’s dataset and 2002/2003
datasets reveal grouping of spatially similar sample plots, then meaningful plant
community descriptions could follow, since it would indicate plant community
resemblances between the two datasets, despite their temporal separation.

e The major plant communities that were sampled by Van Wyk in the 1970’s still
exist at present.

e The new floristic dataset will therefore be relatively similar to the old dataset.

e A classification and ordination of the combined datasets will therefore produce
groupings of relevés (plant communities) that contain relevés from both the old
and new datasets.

e The assumption can then be made that the environmental data associated with the
new relevés are also relevant to similar relevés from the old dataset.

e This deductive approach can then be used to interpret the old floristic dataset

ecologically.

This vegetation classification will add to understanding ecosystems in the southern
district of the KNP on a finer scale than landscape level. Information arising from this
study will aid in understanding and maintaining biodiversity as stipulated in the terrestrial
ecosystem management objective of the KNP. The Terrestrial Ecosystem Objective of the
KNP Mission Statement aims: To develop an integrated understanding of ecosystem
diversity and dynamics, and where necessary intervene with appropriate strategies, in
order to conserve and restore terrestrial biodiversity and natural processes. A
subobjective of the Terrestrial Ecosystem Objective looks at composition, structure and
pattern: To adequately inventorise our biodiversity heritage, understand the ecology of
important elements, and of unnatural threats leading to compositional or structural
changes deemed beyond accepatble flux limits, and respond appropriately. This study

falls in line with community listings.

11



Key Questions
This study attempts to address a number of questions:
e (Can the combined dataset be classified and interpreted ecologically?
e (Can the classified vegetation data be delineated (mapped) spatially?
e If not, is any additional information required to make ecological interpretation and
mapping meaningful?
e (Can any other conclusions be drawn from comparisons between historical and

recent data? (temporal and spatial vegetation change)

This study should be viewed as an attempt to breathe new life into historical data. The
major objective for this study is to give a detailed historical floristic dataset ecological
meaning. In a country with few resources and few people to spare for nature conservation
and wildlife-research, every available resource should be used optimally and stretched to
the limit in order to gain as much knowledge about the environment for the good of both
man and the environment. This study aims to prevent repeating work already done and

therefore utilise a valuable resource to its full potential.

12



STUDY AREA

The study area includes the area south of the Sabie River and north of the Crocodile
River in the KNP (Figure 1). It ranges in altitude from 170 m above sea level (a.s.l.) in
the vicinity of Crocodile Bridge to 847 m a.s.l. at Khandizwe. In depth studies have been
done on climate (Gertenbach 1980), geology (Schutte 1974, 1982), soils (Harmse & Van
Wyk 1972; Harmse et al. 1974; Webber 1979; Venter 1981, 1990) and vegetation at
landscape scale (Gertenbach 1983).

Physical environment

Due to the size and heterogeneity of the study area, the physical environment associated
with each plant community will be described in more detail under separate headings in

the ‘results and discussion’ section.

Geomorphology

The geology is characterised by north — south running strips/bands of rock exposed after
the breaking up of Gondwanaland (135 million years ago). From west to east the geology
sequence 1is granite/gneiss, gabbro, granite/gneiss, Ecca-shale, basalt and rhyolite
(Figure 2). The western higher lying parts are dotted with Granite koppies, while the
north-south running Lebombo Mountain range borders the eastern-most parts. The central
landscape (between the western highlands and the eastern Lebombo range) is relatively
flat with undulating plains on the granite/gneiss complex and flat open plains on the

gabbros, Ecca-shales and basalts.
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Soils

The underlying parent material influences the soil and its associated characteristics.
Granite, for instance, is a coarse-grained, quartz-rich parent material, and soils formed
from this material inherit a sandy texture. Also, movement of water through the soil
profile is controlled by soil texture, thereby affecting the translocation of fine soil
particles and plant nutrients. Furthermore, parent material influences the chemical and
mineralogical composition of the soils as well as the quantity and type of clay minerals
present in the soil profile; hence soils have a direct influence on the vegetation that

occurs in specific area.

Rainfall and Temperature

Annual precipitation for this summer rainfall area ranges from 550 mm to more than 700
mm in the southern district. The rainfall data used was collected at the following weather
stations in the KNP: Pretoriuskop, Crocodile bridge, Lower Sabie, Malelane and Skukuza
(Figure 3). This included the data from 1969 till 2006. Incomplete data sets were
discarded. It can clearly be seen that higher rainfall was recorded during collection of the
first floristic dataset in the late 1970’s (rainfall indicated in red) as opposed to the lower
rainfall recorded during collection of the second vegetation dataset in 2002 and 2003

(indicated in blue).
Maximum summer temperatures throughout the study area are high, with 40°C not being

uncommon. Winter temperatures are mild, with occasional frost being more of an

exception than the rule.
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Southern District Rainfall Graph
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Figure 3 Mean annual rainfall recorded for the Southern District of the KNP from 1969

till 2006.

Drainage

The major rivers, running from west to east, are the Sabie River and the Crocodile River,
with smaller tributaries such as the N’waswitshaka, N’watin’wambu, N’watimhiri,

Vurhami, Bume, Biyamiti, Mlambane and Matjulu rivers acting as the main drainage

channels for the study area.
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Vegetation

The following is a summary of the broad-scale vegetation classifications relevant to the
southern district of the KNP:

e Landscapes found in the study area (Gertenbach 1983):
Lowveld Sour Bushveld of Pretoriuskop (1);
Malelane Mountain Bushveld (2);
Combretum collinum / Combretum zeyheri Woodland (3);
Thickets of the Sabie and Crocodile Rivers (4);
Mixed Combretum species / Terminalia sericea Woodlands (5);
Acacia welwitschii Thickets on Karoo Sediments (13);
Sclerocarya birrea / Acacia nigrescens Savanna (17);
Thornveld on gabbro (19);
Lebombo South (29).

e Vegetation units found in the study area (Mucina et. al. 2005):
Granite Lowveld (SVI 3);
Delagoa Lowveld (SVI 4);
Tshokwane-Hlane Basalt Lowveld (SVI 5);
Gabbro Grassy Bushveld (SVI 6);
Pretoriuskop Sour Bushveld (SVI 10);
Malelane Mountain Bushveld (SVI 11);
Northern Lebombo Bushveld (SVI 15).

e Vegetation types found in the study area (Low & Rebelo 1996):
Lebombo Arid Mountain Bushveld (13);
Mixed Lowveld Bushveld (19);
Sweet Lowveld Bushveld (20);
Sour Lowveld Bushveld (21).

e Veld types found in the study area (Acocks 1988):
Lowveld Sour Bushveld (9);
Lowveld (10);
Arid Lowveld (11).
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METHODS

This study attempts to combine and classify two savanna vegetation datasets that were
collected thirty years apart. During the 1970’s former KNP scientist, the late Piet Van
Wyk collected vegetation data in the southern district of the KNP (referred to as the “first
dataset”). This first dataset consists of 390 relevés. Although the floristic data gathered
by Van Wyk were captured and stored electronically, the recorded environmental data
and locality points were lost together with the original field forms. During 2002 and 2003
the study area was re-sampled (referred to as the “second dataset”). Thirty-nine new
relevés were collected in March 2002 and 87 more relevés were collected in April 2003.
These new relevés included a record of the total floristic as well as environmental data
for each sample plot. The aim was to link environmental data from the second dataset to
floristic data from the first dataset based on floristic overlap between the two floristic

datasets.

Based on the assumption that floristically similar plant communities share similar
environmental parameters, the environmental data gathered for the second dataset could
be extrapolated to describe and explain the general ecology and abiotic environment of

communities described from the first dataset. The following hypothesis was developed:

H1: Plant communities derived from the classification of the first dataset will resemble

plant communities from the classification of the second dataset floristically.

If a classification of the combined datasets reveal grouping of spatially similar sample
plots, then meaningful plant community descriptions could follow, since it would indicate
plant community resemblances between the two datasets, despite their temporal

separation.
The total research project was divided into eight different phases, as discussed below.

Phases one and two were completed as part of a B.Sc. honours project in the year 2002.

Phases three to eight formed part of an M.Sc. thesis commencing in the year 2003. The
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completion of all eight phases is an attempt to salvage the historical floristic data set

gathered by Van Wyk.

Phase 1

Phase 2

Phase 3
Phase 4

Phase 5

Phase 6

Phase 7

Phase 8

Search for all available historical information and collected data, in

particular the aerial photographs used by Van Wyk during his study.

A reconnaissance vegetation survey in the study area, with the emphasis

on gathering environmental data.

. Stratified-random placing of sample plots within the Landscapes
described by Gertenbach (1983).

. Vegetation surveys with emphasis on gathering detailed
environmental data.

. Data Analysis and ecological interpretation of results.

Interpretation of the Van Wyk floristic data set

Ordination and classification of the ‘“combined floristic datasets”

(consisting of the new dataset and the Van Wyk dataset.).

Identifying and describing plant communities derived from the combined

dataset.

Interpret the described plant communities ecologically, based on the

environmental data gathered for the new dataset. Thereby linking the

environmental data of the new data set with the vegetation communities

derived from the Van Wyk data set.

Critically comparing and evaluating the derived vegetation communities

with the communities described by Coetzee (1983), Gertenbach (1978)

and Van Rooyen (1978).

Evaluating the use of historical datasets in studies concerning vegetation

classification, vegetation dynamics and vegetation management strategies.
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Phase 1

Aerial photographs containing locations of the sample plots as indicated by Van Wyk
would prove invaluable to this project. After classification of the data, selected ground-
truthing would follow, by visiting the locations marked on the aerial photographs. This
way the much-desired environmental data could be gathered for interpretation purposes.
However, the search for these photographs, within the archives of the KNP Scientific
Services, proved to be of no avail. This brought about a rapid change to the initial plans
and proposed project methods. Phase two was re-planned and the methods were adjusted

accordingly.

Phase 2

Fieldwork phase

A reconnaissance vegetation survey was done for the study area. The emphasis was
placed on gathering detailed environmental data associated with specific plant
communities. In order to make the new vegetation data compatible with the Van Wyk
data set, the Ziirich-Montpellier (Braun-Blanquet) method was used in this study, for the
evaluation of the vegetation (Werger 1974; Westhoff & Van der Maarel 1978; Kent &
Coker 1992), This method was used by numerous authors (Van Rooyen 1978;
Gertenbach 1978; Coetzee 1983; Gertenbach 1983) to classify and describe the
vegetation of the KNP.

The sample plots were placed in a stratified-random manner. Stratification of the study
area was based on the Landscape classification done by Gertenbach (1983). Sample plots
were placed randomly within these stratified vegetation units. Once in the field, the
locality of these sample plots were assessed visually to ensure that sampling points occur
within homogeneous vegetation units - avoiding ecotonal zones and areas with obvious
differences such as soil type and moisture status. In instances where the randomly chosen
sample plots fell within heterogeneous vegetation units, such as ecotones, the locality of

the sample plots were subjectively moved to the nearest homogeneous and representative
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vegetation units. It is critically important that sample plots be placed within
homogeneous vegetation units that are representative of a particular vegetation type
(Werger 1974). Non-uniformity imposes differences in vegetation (Daubenmire 1968).
The classification and ordination of such “mixed relevés” result in the homogenised and
over-simplified interpretations of complex regional vegetation (Kent & Coker 1992).
This pre-requisite is particularly important for landscapes with complex mosaics of

alternating plant communities, such as the undulating granitic plains of the Lowveld.

In the Braun-Blanquet method one is neither bound to a fixed plot size, nor to a fixed plot
form in sampling the vegetation of a region, since species are rated on a cover-abundance
scale with relative values (Werger 1974). It is important that plot size be adapted to give
a typical description of the vegetation and hence represent one vegetation type only
(Werger 1974). Grasses and forbs were recorded in 10 m x 20 m sample plots. This size
usually provides a useful picture of the species composition and dominants of the field
layer in Tropical Plains Bushveld (Coetzee et al. 1979; Gertenbach 1978; Van der
Meulen 1979, Bredenkamp 1982, Coetzee 1983). The sampling plot sizes for the woody
layer varied between 200 m* and 500 m’ depending on vegetation density and intra-
community species diversity. Brown (1997) viewed sampling plots of 200 m® as

sufficient for both the woody and the field layers of the southern African savannas.

In the Braun-Blanquet method a complete species list of vascular plants is normally
compiled for each sample plot to derive a comprehensive floristic description. This
requirement cannot always be met in semi-arid areas with unpredictable rainfall, where
some species remain unidentifiable for long periods of time. In order to identify more
species per sample plot, one can visit sample sites over extended periods and in the
various seasons. However, multiple visits to a sample plot were not possible due to the
limited time and resources available to cover such an extensive area. Consequently, an
attempt was made to compile as complete a species list as possible in the time available

(Appendix B). Plant species names follow Germishuizen & Meyer (2003).

22



One-hundred-and-twenty-six sample plots were surveyed (Figure 4). With each
observation, the following data were recorded on the field form (see Appendix A):

(a) Date of sampling;

(b) Global Positioning System (GPS) locality reading, including latitude and

longitude coordinates, as well as altitude;

(c) Slope angle of sample plots site;

(d) Landscape according to Gertenbach (1983);

(e) Details on soil, including rockiness, depth, clay content and Soil Form;

(f) Height and coverage of trees, shrubs and field layer, including total coverage;

(g) Species cover abundance values (Table 1);

(h) Other relevant notes (e.g. notes on grazing and burning).
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Figure 4 Sample plot points placed in the Gertenbach (1983) Landscapes
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Table 1 The Braun-Blanquet cover abundance scale reads as follows (Werger 1974):

Cover

abundance | Description

value

r Very rare and with a negligible cover (usually a single individual.

+ Present but not abundant, with a small cover value (<1% of the quadrat).

1 Numerous but covering less than 1% of the quadrat, or not so abundant but
covering 1-5% of the quadrat.

2a Covering between 5-12% of the quadrat, independent of abundance.

2b Covering between 13-25% of the quadrat, independent of abundance.

3 Covering 25-50% of the quadrat area, independent of abundance.

4 Covering 50-75% of the quadrat area, independent of abundance.

5 Covering 75-100 % of the quadrat area, independent of abundance.

Soils play an important role in plant growth and plant distribution. Soils are made up of
sand and clay particles of various particle diameters. The particle composition determines
the texture of a particular soil. Textural classes are defined by the size limits of the soil
particles. Sand particles have a diameter of 2.0 to 0.05 mm,; silt particles have a diameter
of 0.05 to 0.002 mm; and clay particles have a diameter of less than 0.002mm (MacVicar
et al. 1991). Soil texture is determined by the percentage of sand, silt and clay fractions
present in the soils. When soil particle size decrease, surface area increase. Fine colloidal
clay has up to 10,000 times as much surface area as the same weight of medium-sized
sand (Brady & Weil 1999). The importance of soil texture lies in the way that water
behaves with different soils. Water is retained in soils as thin layers on the surfaces of
soil particles. The greater the surface area, the greater the soil’s potential for holding
water (Brady & Weil 1999). Hence soils with a high clay percentage tend to retain more
hygroscopic water at its surface making the water unavailable for plant use. White (1995)
defines the available soil water capacity as the amount of water in a soil that is available

for plant growth.

25




A number of techniques are available to determine soil texture in the field, two of these
techniques are:

(1) the “feel” method, and

(2) the “sausage” method.

For the “feel” method (Barbour et al. 1987, White 1995, Brady & Weil 1999) the soil
sample is kneaded between the fingers and thumb until the aggregates are broken down
and the soil grains thoroughly wetted. Sand, silt and clay are estimated according to the
following qualitative criteria: (i) coarse sand grains are large enough to grate against each
other; (ii) fine sand grains comprising more than 10% of the sample can just be detected
by feel; (iii) silt grains cannot be detected by feel but makes the soil feel smooth and

soapy; (iv) clay is characteristically sticky.

Loxton originally described the ‘“sausage” method test in 1963 (Fertilizer Society of
South Africa 1974). A handful of moist soil is kneaded and rolled between the palms of
the hand to form a “sausage”. Texture can now be determined as follows (Table 2): (i) if
no sausage can be rolled, the soil is sandy; (ii) if a “sausage” can just be formed but
cracks upon bending, it is a loamy sand; (iii) if it bends a little, it is a sandy loam; (iv) if it
bends readily before cracking, it is a sandy clay loam; (v) if it bends into a semi-circle, it
is a sandy clay; (vi) if it bends into a circle, it is a clay soil. Photographs of these soil

“sausages” were taken and can be seen in the ‘Results and Discussion’ section.

26



Table 2 Determination of clay percentage in the field

Soil unable to roll into a | Sand <10% clay
“sausage”.
Loam Sand 10-15% clay
L
Sand Loam 15-20% clay
Sand Clay Loam 20-35% clay
Sand Clay 35-55% clay
Clay > 55% clay

Data Analysis

The vegetation data was entered into a database created in TURBOVEG (Hennekens &
Schamineé 2001). As a first approximation the data was analysed by applying the Two
Way INdicator SPecies ANalysis (TWINSPAN) classification algorithm (Hill 1979a),
and refinement of the classification was achieved by Braun-Blanquet procedures (Behr &
Bredenkamp 1988, Bredenkamp et al. 1989, Fuls et al. 1993, Van Staden & Bredenkamp
2006). TWINSPAN, a multivariate statistical program, is a divisive hierarchical

classification technique that detects overall patterns of differences in biological data. A
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phytosociological table was constructed to represent the major communities defined by

the TWINSPAN classification.

The resultant phytosociological table was subdivided into four phytosociological tables.
The division was arbitrary, with those communities that are closest to each other
represented in one table. Each of these tables was again subjected to TWINSPAN. The
resultant classification was further refined by using Braun-Blanquet procedures in the
MEGATAB computer programme (Hennekens 1996, Hennekens & Schaminée 2001).
The groups obtained from this data set were subsequently described and classified.
Although all the relevés from dataset 1 and dataset 2 were used for classification
purposes, only selected relevés were presented in instances where the large size of

classification tables became bulky.

The plant communities were named binomially according to the recommendations of
Barkman et al. (1986), though a formal syntaxonomy was not applied. The first scientific
name is that of a diagnostic plant species within the specific community. The second
name is that if a dominant species. In cases where the diagnostic group was made up of
inconspicuous forbs, two dominant species were used to name plant communities.
Diagnostic and dominant species follow the definitions of Werger (1974). Where
relevant, applicable physiognomic terms or an appropriate environmental characteristics
were added to the community names. Consequently ecological interpretation of the

results followed.

Phase 3 Interpretation of the Van Wyk floristic data set

Plant communities are the products of interaction between two main phenomena
(Daubenmire 1968): (i) differences in the environmental tolerances of the various taxa
and (i1) the heterogeneity of the environment. A plant community possesses a unique
plant species composition, as a result of the composition of its habitat (Bredenkamp et al.

2001).
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The habitat of a community can be seen as the abiotic platform on which the biotic
resides (Figure 5). As environmental variables change over space or time — for instance
as the clay content of the soil increases from one end of the site to the other — the plant
species composition will also change (Bredenkamp et al. 2001). Some species increase in

abundance, while others decrease or disappear.

ECOIMpOIers

Clonsumers

Froducers

Geology f Soil Climate Topography

Figure 5 Trophic levels of an ecosystem. The size of the level is related to the biomass of

the biota present in a system.

Numerical vegetation analysis is a very useful tool in summarizing the complex relations
between species, and between species and their environment as these change over time
(Van der Maarel 1996). Multivariate methods of reducing raw vegetation data include:

e Ordination

e (lassification
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The data collected by Van Wyk was based on species presence/absence and cover-
abundance. This first dataset only contain data on the floristic composition of vegetation,
without the relevant environmental data accompanying each sample plot. The
classification of this dataset, without an ecological interpretation of its interaction with
the surrounding abiotic and biotic factors, would be of very little practical or conservation

value.

Due to this limitation, it was decided to collect environmental data along with additional
floristic data (dataset 2, Phase 2), in order to link ecological meaning to the existing
floristic dataset, given that the purpose of vegetation study is an effort to explain the

observed patterns of vegetation over space.

Phase 4 Ordination and classification of the “combined dataset” (consisting of the
new dataset, containing floristic of the second dataset, as well as the

floristic dataset gathered by Van Wyk)

Vegetation is a complex mosaic of continuity and discontinuity, giving rise to separate,
distinct plant communities and continuous gradients within and between plant
communities (Bredenkamp et al. 2001). The difference between the concept of the
ordination approach and that of Braun-Blanquet, is clearly one of degree — of emphasis of
continuity vs. discontinuity where both are present, of species individuality vs. species
groupings, where both are realistic, and of gradient analysis vs. classification where both
are possible and relevant (Westhoff & Van der Maarel 1978). In community ecology,
species and community patterns are interpreted principally in terms of environmental
gradients (Gauch 1982). Because ordination and classification are ordinarily based on
floristic data alone (exclusive of environmental data), environmental interpretation is a
separate, subsequent step (Gauch 1982). Often, interpretation is by informal comparison
of community and environmental patterns, but statistical approaches are also used (Gauch

1982).
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In order to make sense of large amounts of vegetation data, classification and ordination
can be used as methods for data analyses. These methods can be seen as a means of
hypothesis generation as well as techniques for data exploration and data reduction (Kent
& Coker 1992). Most quantitative plant ecologists who use classification methods would
lean toward the views of Clements (Barbour et al. 1987, Kent & Coker 1992) By
definition, classification assumes that samples of vegetation composition (species and
their abundances) can be grouped into types (Kent & Coker 1992). Others argue that
vegetation samples can only be arranged along environmental gradients as continua, and
rely on ordination techniques for the description of vegetation (Kent & Coker 1992). This
school of thinking was originally proposed by Gleason (Barbour et al. 1987, Kent &
Coker 1992).

In the table method (classification), associations are presented in a large differentiated
table, which manages to preserve most of the original sampling data of species and stands
(Barbour et al. 1987). Phytosociology is concerned with methods for recognising and
defining plant communities (Kent & Coker 1992). ‘Phyto’ means plant and ‘sociology’
means assemblages or groupings (of plant species) (Kent & Coker 1992). All methods for
recognising and defining plant communities are methods of classification (Kent & Coker
1992). Classification methods attempt to place similar stands together in discrete entities
(associations, quadrats or vegetation samples), cleanly separated from all other stands and
units (Barbour et al. 1987) on the basis of their attributes (floristic composition). The idea
of classification is to group together a set of individuals where every individual within
each group is more similar to the individuals in that group than to individuals within the
other groups (Kent & Coker 1992). The huge amount of information that the
phytosociologist deals with must be organized; and this hierarchy is not only necessary,
but also invaluable for the understanding and communication of community relationships

(Westhoff & Van der Maarel 1978).
The Two Way INdicator SPecies ANalysis (TWINSPAN) described by Hill (1979) was

used to classify the combined datasets. Surprisingly, first results showed a distinct

separation between relevés of the first dataset and relevés of the second dataset, even
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though some of them represented similar plant communities. After an in-depth
examination of the classification results, it became evident that the division between the
temporally separated datasets were derived by the presence/absence of numerous annual
species and weak perennial herbaceous species (e.g. biennial species). Since the
ecosystems in the southern district of the KNP are event-driven and non-equilibrium
systems, it was decided to manipulate the data further by removing these annual and
weak perennial plant species from the dataset. The next classification produced more
congruent results. The numerical classification of the total dataset consisting of 516

relevés produced 15 uniquely different plant communities.

In contrast, ordination reduces the sampling data to one or two graphs that show different
vegetation stands as clusters of sample points in space. The distance between clusters on
a graph represents the degree of similarity between relevés, and the graph axes may
correspond to gradients of environmental factors (Barbour et al. 1987). Ordination was
achieved by application of a Detrended Correspondence Analysis (DECORANA) (Hill
1979b), produced with the computer software package PCOrd4.

Phase 5 Interpretation of the classified “combined data set”

During this phase, the uniqueness of vegetation groupings were assessed and evaluated.

Distinctly different vegetation units were identified as potential plant communities.

Phase 6 Linking the environmental data of the new data set with the vegetation

communities derived from the Van Wyk data set.

Based on the assumption that floristically similar plant communities share similar
environmental parameters, the environmental data gathered for the second data set were
extrapolated to describe and explain the general ecology and abiotic environment of

communities described from the first data set.
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Phase 7 Critically comparing and evaluating the derived vegetation communities
with the communities described by Coetzee (1983), Gertenbach (1978)
and Van Rooyen (1978)

Extensive floristic and environmental comparisons were made between plant
communities of the Lowveld described in numerous sources of literature, particularly
Coetzee (1983), Gertenbach (1978) and Van Rooyen (1978), since these were the most
recent vegetation classification studies completed in the KNP. Other literature sources
used to do compare the vegetation communites, were: Van der Schijff (1957), Acocks
(1988), Pienaar (1963), Van Wyk (1972), Gertenbach (1978), Bredenkamp (1982),
Bredenkamp et al. (1991a), Bredenkamp et al. (1991b), and Low & Rebelo (1996). Since
none of the VEGMAP vegetation units (Mucina et. al. 2005) were described at the time
of compilation of this thesis, floristic comparisons could not be made in the Description
of Plant Communities (pages 41 - 106). Reference is made of the VEGMAP vegetation
units (Mucina et. al. 2005) as it appears on the map sheets (see page 18). Vegetation

structure descriptions were based on Coetzee’s (1983) structural classification (Table 3).

Phase 8 Evaluating the use of historical data sets in studies concerning vegetation

classification, vegetation dynamics and vegetation management strategies
The use of historical data sets in studies concerning vegetation classification, vegetation
dynamics and vegetation management strategies were critically evaluated and discussed

philosophically in the Conclusion (see pages 107 — 109).

Phases 7 and 8 are discussed in detail in the Results and Discussion section.
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Table 3. Classification of Bushveld by cover regime of three canopy levels. Nouns identify the upper canopy level (cover greater than
1%) and its major cover class (1 - 25 % or 25 - 100%). The adjectives “sparse, moderate, and dense” recognize detailed cover regime
of upper canopy level. Elaboration by dependant clauses, using the adjectives and adverbs in parenthesis, describe canopy regime at

the remaining height levels (Coetzee 1983).

e.g.: “sparsely scrubby, moderate brushveld, with scattered trees” (upper canopy level at 3 - 5 m covering 5 — 12%, canopy at 1 —2 m

covering 25 — 50% and emergent canopies at 6 m+ covering 0.1 — 1%).

Cover Canopy Level
No. of
Braun-
canopy
Blanquet %0 Shrub Brush Tree
diameters
class Cover (0.75m -<2.5m) 25m-<55m) (5.5m+)
separating
symbol
canopies
+ 0.1-1 8-30 scattered shrub scattered brush scattered trees
1 >1-5 3-8 sparse(ly) sparse(ly) sparse
shrubveld brushveld
2a >5-12 2-3 moderate(ly) moderate(ly) moderate  treeveld
(shrubby) (brushy)
2b >12-25 1-2 dense(ly) dense(ly) dense
3 >25-50 | touching-1 | sparse(ly) sparse(ly) sparse
4 >50-75 touching-1 | moderate(ly) scrub(by) | moderate(ly) thicket(ed) | moderate  bush
5 >75-100 | overlapping | dense(ly) dense(ly) dense




RESULTS AND DISCUSSION

Ordination

The distribution of the vegetation communities along the first and second axes of a
Detrended Correspondence Analysis (DECORANA), produced with the computer
software package PCOrd4, is presented in a scatter diagram (Figure 6). The
distribution of vegetation communities along Axis 1 (Eigen value = 0.643) follows a
gradient of increasing soil water retention. This is directly correlated with the soil
texture, which in turn is related to the particle size of the soils. The size of soil
particles is inversely related to the surface area of a given texture class. As particle
size decrease, surface area increase. Clay particles provide more surface area per
volume than coarse sand (Brewer 1994). The greater the surface area, the greater the
soil’s potential for holding water (Brady & Weil 1999). Hence soils with a high clay
percentage tend to retain hygroscopic water at its surface making the water
unavailable for plant use. Other environmental factors associated with Axis one, are: a
decrease in rainfall as well as drainage of the soils, and an increase in soil nutrients.
The distribution of vegetation communities along Axis 2 (Eigen value = 0.405)
follows an increase in moisture availability. The scatter diagram can be divided into

four quadrants along the various environmental gradients.

Quadrant A contains relevés from the following communities: Hyperthelia dissoluta —
Terminalia sericea community on leached soils (1), Combretum collinum -
Terminalia sericea community on deep sandy soils (2), and the Themeda triandra —
Pterocarpus rotundifolius community on sand clay loam soils with moderate structure
(3). These communities are generally characterized by well-drained, sandy soils of
granitic origin. These soils are coarse-grained with a low soil clay fraction and
resulting low soil water retention potential. The communities are confined to the
western, high rainfall region of the study area. This combination of low soil water
retention capabilities within a high rainfall area, results in high water availability for
utilization by the vegetation. Additionally, the high rainfall coupled with the coarse
grained nature of the soils results in high levels of leaching which in turn has led to

the nutrient poor status of the soils.

35



Quadrant B contains relevés from the following communities: Combretum zeyheri —
Combretum apiculatum community on deep gravely soils (4), Grewia bicolor —
Combretum apiculatum community on shallow gravely soils (5), Sclerocarya birrea —
Acacia nigrescens treeveld community on granite (6), Sclerocarya birrea — Acacia
nigrescens shrubveld community on basalt (7), Setaria sphacelata — Themeda
triandra closed grassland community on gabbro (8), Sporobolus nitens — Acacia
grandicornuta sodic patches (11), and Acacia tortilis — Acacia nigrescens community
on alluvial floodplains (12). These communities are generally characterized by poorly
drained, clayey soils. These soils are fine-grained with a high soil clay fraction and
resulting high soil water retention potential. These communities also occur within the
relatively low rainfall region in the southern district. This combination of high soil
water retention capabilities within a low rainfall area, results in low water availability
for utilization by the vegetation. These conditions lead to frequent drought events on a
localized scale. The vegetation is generally drought resistant with hardy woody
species and many annual herbaceous species. Poor drainage in the areas lead to the
accumulation of nutrients in certain areas, particularly the sodic soils associated with

Sporobolus nitens — Acacia grandicornuta sodic patches.

Quadrant C contains relevés from the following communities: Croton menyhartii —
Acacia welwitschii community on heavy clays derived from shale (10), Euclea
divinorum — Spirostachys africana community on alluvial clay drainage lines (13),
Combretum imberbe— Philenoptera violacea dry riparian woodland (14), and the
Schotia brachypetala — Diospyros mespiliformis riparian forest (15). These
communities are generally associated with azonal landscapes. These include major
rivers, tributaries and drainage lines in the southern district. Within this quadrant there
is a strong water availability gradient range from high within the Schotia brachypetala
— Diospyros mespiliformis riparian forest community to low within the Euclea
divinorum — Spirostachys africana alluvial clay drainage lines community. Water is
available throughout the year for the riparian forest vegetation while the water
availability for the vegetation of the alluvial clay drainage lines ranges between
absolute abundance during the rainy season to periods of extreme physiological water
stress during the dry season. These alluvial soils are fine-grained with a high soil clay
fraction and resulting high soil water retention potential. The riparian forest

community is dominated by hydrophilic vegetation while the alluvial clay drainage
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lines community contains numerous drought-resistant species. The Croton menyhartii
— Acacia welwitschii community on heavy clays derived from shale are also grouped
in this quadrant. The reason for the shared floristic links may be due to the alluvial

origin of the sedimentary Shale formations.

Quadrant D contains relevés from the Malelane-Lebombo mountain bushveld
community (9). This community is essentially associated with azonal landscapes,
which contains highly heterogeneous topography and microhabitats. It is interesting to
note that this community shares many species with the rocky outcrops and riverine
vegetation within the southern district. This phenomenon has been recorded by
several authors Coetzee (1983), Gertenbach (1978), Gertenbach (1983), Bredenkamp
& Deutschldnder (1995), Du Plessis (2001), Siebert (2001). The similarities in
vegetation structure and floristic composition relates to the high water availability

within these uniquely different landscapes.
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Figure 6 Scatter diagram of Axis 1 and 2 showing the distribution of vegetation communities in the southern district along environmental gradients







Classification

The numerical classification of the total dataset consisting of 516 relevés produced 15
uniquely different plant communities. The first division created with the multivariate
statistical program, TWINSPAN, separated the zonal vegetation from the clay-
enriched azonal alluvial vegetation (Figure 7). The second division of the azonal
vegetation split the riparian vegetation of perennial rivers from the seasonally wet
drainage lines. The second division of the zonal vegetation split the higher rainfall
granitic areas from the more arid vegetation. The third division in the arid vegetation
separated the vegetation on sand from the vegetation on clay. The classification
generally correlates with the plant available soil moisture associated with the various
plant communities. In turn, the plant available soil moisture is directly correlated with
the clay content and water retention capabilities of soils. These fifteen communities

are as follows:

1. Hyperthelia dissoluta — Terminalia sericea community on leached soils
2. Combretum collinum — Terminalia sericea community on deep sandy soils
3. Themeda triandra — Pterocarpus rotundifolius community on sand clay loam

soils with a moderate structure

4, Combretum zeyheri — Combretum apiculatum community on deep gravely
soils

5. Grewia bicolor — Combretum apiculatum community on shallow gravely soils

6. Sclerocarya birrea — Acacia nigrescens treeveld community on granite

7. Sclerocarya birrea — Acacia nigrescens shrubveld community on basalt

8. Setaria sphacelata — Themeda triandra closed grassland community on
gabbro

9. Malelane-Lebombo mountain bushveld

10.  Croton menyhartii — Acacia welwitschii community on heavy clays derived
from shale

11.  Sporobolus nitens — Acacia grandicornuta sodic patches

12. Acacia tortilis — Acacia nigrescens community on alluvial floodplains

13. Euclea divinorum — Spirostachys africana community on alluvial clay
drainage lines

14.  Combretum imberbe — Philenoptera violacea dry riparian woodland

15.  Schotia brachypetala — Diospyros mespiliformis riparian forest
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DESCRIPTION OF PLANT COMMUNITIES

1. Hyperthelia dissoluta — Terminalia sericea community on leached soils

Figure 8 Hyperthelia dissoluta — Terminalia sericea community on leached soils.
(Photo: Synbiosys KNP)

Geomorphology

The Hyperthelia dissoluta — Terminalia sericea community on leached soils (Figure
8) is located in the north-western corner of the southern district, near Pretoriuskop.
The underlying granite/gneiss is deeply weathered resulting in a sharply undulating
landscape with deep sandy to sandy loam soils. Rocky granite outcrops lay scattered

throughout this community (Figure 9). Altitudes range from 400 to 650 metres a.s.l.

Climate

Rainfall ranges from 650 to more than 700 mm per year (Gertenbach 1980).

Soil
The deep soils (Figure 10) are red to yellow-brown in colour and vary from sand to
sandy loam with 10 to 15% clay content (Figure 11). The soils are highly leached with

Hutton, Clovelly, Fernwood and Cartref as the dominant Soil Forms.
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Figure 10 Deep, sandy soils are found in the Hyperthelia dissoluta — Terminalia

sericea community on leached soils. (Photo: Theo Mostert)

42



Figure 11 The sandy loam soils of the Hyperthelia dissoluta — Terminalia sericea

community on leached soils. (Photo: Liesl Mostert)

Vegetation

Dataset 1: 25 relevés; dataset 2: 14 relevés.

Within the KNP, this unique community occurs only in the southern district. The
Hyperthelia dissoluta — Terminalia sericea community on leached soils is best
represented by the uplands of the Lowveld Sour Bushveld of Pretoriuskop
Landscape (1) (Gertenbach 1983). Previous descriptions of the vegetation fall under
the following names: The Pretoriuskop long grass savanna woodland and tree savanna
(Pienaar 1963); Terminalia/sicklebush veld on granite undulations (Van Wyk 1972);
Sour Lowveld Bushveld (Low & Rebelo 1998) and Lowveld Sour Bushveld (Acocks
1975).

There is a clear distinction between the grass layer and the tree layer of this
community. The structure is moderately shrubby, moderately brushy, moderate to
dense treeveld. This broad-leaved open tree savanna is dominated by almost

homogeneous stands of Terminalia sericea, with tree species averaging four to six
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meters in height. Dichrostachys cinerea occurs as the dominant shrub. The grass layer
is dense and often more than a meter in height. Since the field layer is sourveld and
unpalatable this community is generally under-utilized by grazing herbivores. The
accumulation of large quantities of burning material in the form of a coarse grass
layer results in frequent veld fires. Fire plays an important role in the regeneration of
this plant community, which sustains large numbers of non-selective bulk grazers,
such as buffalo and rhinoceros. The dominant grass species is Hyperthelia dissoluta.

Termitaria are scattered throughout this community.

Diagnostic species

The diagnostic species for this community can be viewed in species group A (Table
4). The diagnostic woody plants include: Gymnosporia cf. glaucophylla, Rhus
pyroides, Antidesma venosum, Rhus transvaalensis, Annona senegalensis, Senna
petersiana, Euclea natalensis, Piliostigma thonningii, Ehretia amoena, Albizia
versicolor, Zanthoxylum capense, Trichilia emetica. The diagnostic grasses include:
Hyperthelia  dissoluta, Andropogon gayanus, Urochloa mosambicensis,
Schizachyrium sanguineum. The diagnostic forbs include: Lippia javanica, Hypoxis
filiformis, Jasminum fluminense, Solanum panduriforme, Conyza obscura, Achyropsis
leptostachya, Lotononis species, Hermannia modesta, Phyllanthus parvulus, Zornia
species, Tephrosia longipes, Pollichia campestris, Aeschynomene micrantha,
Stylosanthes fruticosa, Helichrysum athrixiifolium, Coccinia rehmannii, Turraea
nilotica, Alysicarpus vaginalis, Tephrosia rhodesica, Ocimum gratissimum,
Cyphostemma simulans, Flacourtia indica, Abutilon ramosum, Crossandra

greenstockii.

Dominant / prominent species

The dominant woody plants are: Terminalia sericea, Strychnos madagascariensis,
Pterocarpus angolensis, Pavetta schumanniana, Euclea schimperi, Catunaregam
spinosa (Species Group C), Dichrostachys cinerea, Sclerocarya birrea, Ziziphus
mucronata, Ximenia caffra (Species Group F). The dominant grasses are:
Pogonarthria squarrosa, Perotis patens, Aristida congesta subspecies congesta,
Trichoneura grandiglumis, Loudetia simplex, Tricholaena monachne, Brachiaria
brizantha (Species Group C), Panicum maximum, Heteropogon contortus,

Diheteropogon amplectens, Digitaria eriantha, Setaria sphacelata, Melinis repens,
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Elionurus muticus, Sporobolus stapfianus (Species Group F). The dominant forbs are:
Evolvulus alsinoides, Vernonia natalensis (Species Group C). Lantana rugosa,
Agathisanthemum bojeri, Helichrysum nudifolium, Teramnus labialis, Xenostegia
tridentata subspecies angustifolia, Chamaecrista mimosoides, Melhania didyma,
Commelina africana, Kohautia virgata, Tephrosia polystachya, Vigna unguiculata,

Thesium gracilarioides, Vernonia oligocephala (Species Group F).

2. Combretum collinum — Terminalia sericea community on deep sandy soils

OB

Figure 12 Combretum collinum — Terminalia sericea community on deep sandy soils.
(Photo: Synbiosys KNP)

Geomorphology
The Combretum collinum — Terminalia sericea community on deep sandy soils
(Figure 12) is underlain by granite/gneiss. The altitude varies from 350 to 550 metres

a.s.l.

Climate
Rainfall ranges from 600 to 700 mm per year (Gertenbach 1980).
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Soil
The deep soils are sandy loam with 10 to 15% clay content (Figure 11). Hutton and

Clovelly are the dominant Soil Forms.

Vegetation

Dataset 1: 33 relevés; dataset 2: 2 relevés.

The Combretum collinum — Terminalia sericea community on deep sandy soils is best
represented by the uplands of the Mixed Combretum species/Terminalia sericea
Woodland Landscape (5) (Gertenbach 1983).

The structure of this broad-leaved community is moderately shrubby to brushy, sparse
treeveld. The dominant tree, Combretum collinum, may reach heights of up to 7 m.
The grass layer is less than a metre high. This community is subjected to light to
medium grazing pressure. Although the field layer is generally sour and unpalatable,
it provides important winter grazing for migratory grazing herbivores, such as blue
wildebeest and zebra. These grass species include: Pogonarthria squarrosa, Perotis
patens, Aristida congesta subspecies congesta, Loudetia simplex, Tricholaena
monachne, Trichoneura grandiglumis, Schmidtia pappophoroides, Brachiaria
serrata, Heteropogon contortus, Diheteropogon amplectens, Digitaria eriantha, and

Setaria sphacelata.

Diagnostic species

The diagnostic species recorded for this community can be viewed in species group B
(Table 4). The diagnostic woody plants include: Combretum collinum, Dalbergia
melanoxylon, Cassia abbreviata, Ormocarpum trichocarpum. No diagnostic grasses
were recorded. The diagnostic forbs include: Vernonia fastigiata, Limeum sulcatum,

Talinum caffrum, Crotalaria burkeana, Ipomoea bolusiana, Thesium gypsophiloides.

Dominant / prominent species

The dominant woody plants are: Terminalia sericea, Strychnos madagascariensis,
Pterocarpus angolensis, Pavetta schumanniana (Species Group C), Gymnosporia cf.
glaucophylla, Combretum apiculatum, Pterocarpus rotundifolius, Combretum
zeyheri, Acacia exuvialis, Lannea discolor (Species Group E), Dichrostachys cinerea,

Sclerocarya birrea, Philenoptera violacea, Acacia gerrardii, Ozoroa insignis
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(Species Group F). The dominant grasses are: Pogonarthria squarrosa, Perotis
patens, Aristida congesta subspecies congesta, Trichoneura grandiglumis, Loudetia
simplex, Tricholaena monachne (Species Group C), Schmidtia pappophoroides,
Brachiaria serrata, Eustachys paspaloides, Brachiaria nigropedata, Microchloa
caffra (Species Group E), Panicum maximum, Heteropogon contortus, Diheteropogon
amplectens, Digitaria eriantha, Setaria sphacelata, Melinis repens, Elionurus
muticus, Eragrostis superba, Eragrostis rigidior (Species Group F). The dominant
forbs are: Evolvulus alsinoides (Species Group C), Hibiscus pusillus, Chascanum
hederaceum, Jatropha schlechteri, Gladiolus species, Indigofera heterantha,
Indigofera bainesii, Chlorophytum galpinii (Species Group E), Lantana rugosa,
Agathisanthemum bojeri, Helichrysum nudifolium, Teramnus labialis, Chamaecrista
mimosoides, Melhania didyma, Ipomoea crassipes, Kohautia virgata,
Sphedamnocarpus pruriens, Thesium gracilarioides, Xenostegia tridentata subspecies
angustifolia, Acalypha villicaulis, Tricliceras schinzii, Tephrosia polystachya, Vigna
unguiculata, Raphionacme procumbens, Polygala sphenoptera, Crabbea hirsuta

(Species Group F).

3. Themeda triandra — Pterocarpus rotundifolius community on sand clay loam

soils with a moderate structure

Geomorphology

The Themeda triandra — Pterocarpus rotundifolius community on sand clay loam
soils with a moderate structure is associated with the complex contact zone between
the granite and the relatively narrow strip of gabbro - which occurs to the west of the

southern district.

Climate
Rainfall ranges from 600 to 700 mm per year (Gertenbach 1980).

Soil

The moderately structured soils range from sand clay loam to sand clay and contain

20 to 35% clay. Shortlands is the dominant Soil Form.
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Vegetation

Dataset 1: 44 relevés; dataset 2: 1 relevé.

The Themeda triandra — Pterocarpus rotundifolius community is comparable to
Coetzee’s (1983) Lannea stuhlmannii — Pterocarpus rotundifolius — Themeda
triandra of the Tropical Semi-arid Doloritic Lowveld. Bredenkamp (1982) described
a relatively similar vegetation type, namely Themeda triandra — Acacia gerrardii

association of the Manyeleti Game Reserve.

The structure is densely shrubby, sparse brushveld with scattered trees. This
community forms localized patches dominated by Pterocarpus rotundifolius.
Elephants and fire play a major role in keeping the Pterocarpus rotundifolius in shrub

form.

Diagnostic species

The diagnostic species for this community can be viewed in species group D (Table
4). The diagnostic woody plants include: Pterocarpus rotundifolius, Strychnos
spinosa, Heteropyxis natalensis, Sterculia murex, Diospyros lycioides, Elaeodendron
transvaalense, Rhus leptodictya, Acacia burkei, Kirkia wilmsii, Acacia robusta. The
diagnostic grasses include: Themeda triandra, Panicum deustum, Oropetium capense,
Setaria incrassata, Andropogon schirensis. The diagnostic forbs include:
Stylochaeton natalensis, Tragia dioica, Cheilanthes viridis, Decorsea galpinii,
Cheilanthes hastata, Urginea epigea, Ledebouria species, Adenia digitata,

Chaetacanthus burchellii, Blepharis integrifolia.

Dominant / prominent species

The dominant woody plants are: Gymnosporia cf. glaucophylla, Combretum
apiculatum, Combretum zeyheri, Acacia exuvialis, Lannea discolor, Commiphora
mollis (Species Group E), Dichrostachys cinerea, Sclerocarya birrea, Ziziphus
mucronata, Dombeya rotundifolia, Peltophorum africanum, Acacia gerrardii,
Mundulea sericea, Combretum molle, Rhoicissus tridentata (Species Group F). The
dominant grasses are: Schmidtia pappophoroides, Eustachys paspaloides, Brachiaria
nigropedata (Species Group E), Panicum maximum, Heteropogon contortus,
Diheteropogon amplectens, Digitaria eriantha, Setaria sphacelata, Melinis repens,

Elionurus muticus, Eragrostis superba (Species Group F). The dominant forbs are:
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Hibiscus pusillus, Chascanum hederaceum, Jatropha schlechteri, Thunbergia
dregeana, Senecio species (Species Group E), Lantana rugosa, Agathisanthemum
bojeri, Helichrysum nudifolium, Teramnus labialis, Chamaecrista mimosoides,
Melhania didyma, Ipomoea crassipes, Commelina africana, Kohautia virgata,
Sphedamnocarpus pruriens, Thesium gracilarioides, Acalypha villicaulis, Tricliceras
schinzii, Vigna unguiculata, Raphionacme procumbens, Polygala sphenoptera,
Vernonia oligocephala, Crabbea hirsuta, Sida dregei, Commelina livingstonii,

Ipomoea obscura var. obscura (Species Group F).
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Table 4 Phytosociological table of the southern district of the KNP (part 1)

Association number

Relevé number

Species Group A
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Lotononis species
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Piliostigma thonningii
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Stylosanthes fruticosa
Ehretia amoena
Helichrysum athrixiifolium
Coccinia rehmannii
Albizia versicolor
Turraea nilotica
Alysicarpus vaginalis
Tephrosia rhodesica
Ocimum gratissimum
Cyphostemma simulans
Zanthoxylum capense
Trichilia emetica
Flacourtia indica
Schizachyrium sanguineum
Abutilon ramosum
Crossandra greenstockii

Species Group B

Diagnostic species of the Combretum collinum - Terminalia sericea community on deep sandy soils

Combretum collinum
Dalbergia melanoxylon
Cassia abbreviata
Vernonia fastigiata
Ormocarpum trichocarpum
Limeum sulcatum

Talinum caffrum

Crotalaria burkeana
Ipomoea bolusiana
Thesium gypsophiloides

Species Group C

Terminalia sericea

Pogonarthria squarrosa

Perotis patens

Aristida congesta subsp. congesta
Trichoneura grandiglumis
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Evolvulus alsinoides
Strychnos madagascariensis
Vernonia natalensis
Pterocarpus angolensis
Loudetia simplex

Pavetta schumanniana
Tricholaena monachne
Euclea schimperi
Catunaregam spinosa
Brachiaria brizantha

Species Group D

Pterocarpus rotundifolius
Themeda triandra
Stylochaeton natalensis
Tragia dioica

Panicum deustum
Cheilanthes viridis
Decorsea galpinii
Cheilanthes hastata
Strychnos spinosa
Urginea epigea
Ledebouria species
Heteropyxis natalensis
Adenia digitata

Sterculia murex
Diospyros lycioides
Chaetacanthus burchelli
Blepharis integrifolia
Elaeodendron transvaalense
Oropetium capense
Setaria incrassata

Rhus leptodictya

Acacia burkei
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Kirkia wilmsii
Acacia robusta

Species Group E
Maytenus heterophylla
Combretum apiculatum
Hibiscus pusillus
Combretum zeyheri
Schmidtia pappophoroides
Brachiaria serrata
Eustachys paspaloides
Brachiaria nigropedata
Acacia exuvialis
Microchloa caffra
Lannea discolor
Chascanum hederaceum
Commiphora mollis
Jatropha schlechteri
Thunbergia dregeana
Gladiolus species
Indigofera heterantha
Indigofera bainesii
Chlorophytum galpinii
Acacia nigrescens
Senecio species
Indigofera floribunda
Oxalis semiloba
Cucumis hirsutus
Ruellia cordata
Combretum hereroense
Acacia nilotica

Justicia protracta
Kyllinga alba
Heliotropium strigosum
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Species Group F
Dichrostachys cinerea
Panicum maximum
Sclerocarya birrea
Lantana rugosa
Heteropogon contortus
Diheteropogon amplectens
Digitaria eriantha

Setaria sphacelata
Agathisanthemum bojeri
Helichrysum nudifolium
Teramnus labialis

Melinis repens
Chamaecrista mimosoides
Elionurus muticus
Melhania didyma

Ipomoea crassipes
Eragrostis superba
Commelina africana
Ziziphus mucronata
Dombeya rotundifolia
Peltophorum africanum
Kohautia virgata
Sphedamnocarpus pruriens
Lonchocarpus capassa
Thesium gracilarioides

Xenostegia tridentata subsp. angustifalia

Eragrostis rigidior
Acalypha villicaulis

Acacia gerrardii

Tricliceras schinzii
Tephrosia polystachya
Vigna unguiculata
Raphionacme procumbens
Polygala sphenoptera
Vernonia oligocephala
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Rhoicissus tridentata
Mundulea sericea
Crabbea hirsuta

Ozoroa insignis

Ximenia caffra

Aristida congesta subsp. barbicollis
Combretum molle
Sporobolus stapfianus
Sida dregei

Commelina livingstonii
Ipomoea obscura var. obscura
Mariscus rehmannianus
Diospyros mespiliformis
Kanabhia laniflora
Solanum incanum
Grewia monticola
Ochna natalitia
Rhynchosia totta
Seddera suffruticosa
Fimbristylis species
Sporobolus sanguineus
Cymbopogon excavatus
Commelina eckloniana
Abrus precatorius
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4. Combretum zeyheri — Combretum apiculatum community on deep gravely soils

Figure 13 Combretum zeyheri — Combretum apiculatum community on deep gravelly
soils. (Photo: Synbiosys KNP)

Geomorphology

The Combretum zeyheri — Combretum apiculatum community on deep gravely soils
(Figure 13) is mainly underlain by granite/gneiss. The granite/gneiss is deeply
weathered - resulting in an undulating landscape. Additionally, some of the sample
points occur on the rhyolitic Lebombo Mountains. Altitudes range from nearly 200 to

500 metres a.s.l.

Climate

Rainfall ranges from 600 to 650 mm per year (Gertenbach 1980).
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