
Bothalia 12, 1: 137-160 (1976)

A phytosociological classification of the Nylsvley Nature Reserve

B. J. COETZEE*, F. VAN DER MEULEN*, S. ZWANZIGER*. P. GONSALVES* AND P. J. WEISSER*

ABSTRACT

The vegetation of the Nylsvley Nature Reserve in the Transvaal Mixed Bushveld is classified hierarchically 
by the Braun-Blanquet Method of vegetation survey. The vegetation is seasonal grassland and deciduous savanna 
with four floristically distinct major groups of plant communities: (I) grasslands and broad-leaved savannas on 
non calcareous sandy soils on elevated sandstone and felsite areas; (2) microphyllous thorn savannas on calca
reous, clayey, bottomland alluvial soils and termitaria thickets; (3) grassland and thorn savanna on calcareous 
self-mulching vertic soils; and (4) secondary communities on long abandoned native settlements and recently 
ploughed land.

Seven primary communities with 12 community variations and 4 subvariations, and three secondary com
munities are described on the basis of 216 releves. The survey was carried out at two levels of detail, an ecosystem 
study area in the broad-leaved savanna being surveyed in more detail, floristically and structurally, than the rest 
of the Reserve.

Resume
UNE CLASSIFICATION PHYTOSO CIOLOG 1QUE DE LA RESERVE N ATU RELLE DE N Y L SV L E Y

Une classification hierarchique de la vegetattion de la Reserve naturelle de Nylsvley dans le "Bushveld" M ixte  
du Transvaal a ete obtenue an moyen d'un releve execute suivant la m ethodede Braun-Blanquet. La vegetation est 
fa ite  de prairies saisonnieres et de savane perdant ses feuilles I'hiver avec quatre groupes majeurs floristiquement 
distincts de communautes de p/antes:

1) des prairies et des savanes a larges feuilles sur des sols sablonneux non calcareux sur sites de gres et 
felsite s ’,

2) des savannes epineuses microphylles sur des sols calcareux, argileux, au sous-sol alluvionnaire et les 
bosquets de termitieres;

3) des prairies et une savane epineuse sur des sols vertics calcareux oil I'herbe seche recouvre le sol d'elle  
meme (self mulching) ;

4) des communautes secondaires sur des emplacements que des populations indigenes ont abandonnes depuis 
longtemps e t qui ont ete laboures recemment.

Sept communautes primaires avec 12 variations de communautes et quatre sous-variations ainsi que trois 
communautes secondaires sont decrites sur la base de 216 releves. L'inspection fu t menee a deux niveaux de details, 
une region destinee a I'etude de T ecosystems dans la savane a larges feuilles ay ant e te  examinee de plus pres au 
point de vue floristique et structureI que dans le reste de le Reserve.
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INTRODUCTION
The Nylsvley Nature Reserve covers 3 120 ha in 

Acocks’s (1953) Mixed Bushveld Veld Type. The 
Reserve comprises the farm Nylsvley 560 KR, 
situated between 24° 36' and 24° 42' S latitude and 
28° 40' and 28° 44' E longitude, on the Springbok 
Flats, 10 km south of Naboomspruit (Fig. 1). A 
savanna ecosystem project has been initiated on part 
of the Reserve by the Terrestrial Biology Section of the 
South African National Programme for Environmen
tal Sciences. The purpose of this primary survey was to 
characterize the ecosystem study area floristically, to 
show its relationships to the vegetation in the rest of 
the Reserve and to supply basic information for 
range utilization by larger ungulates. The survey also 
formed part of the Terrestrial Biology Section’s 
programme for inventorizing plant communities in 
permanently conserved areas at a semi-detailed level 
(Edwards, 1974). The Braun-Blanquet method (West- 
hoff & Van der Maarel, 1973; Werger, 1974a), 
adopted by the Botanical Research Institute for 
primary semi-detailed surveys, was used. The survey 
was carried out at two levels of detail. The more 
detailed survey covers the areas chosen for intensive 
ecosystem studies and the more general survey covers 
the rest of the Reserve.

THE STUDY AREA
The Nylsvley Nature Reserve is situated in an 

extensive undulating to flat terrain between 1 080 m 
and 1 140 m altitude (Fig. 1).

Prominent hills are Maroelakop (1 140 m) in the 
south and Stemmerskop (1 090 m) further north. 
The small and shallow Nyl River runs across the

Reserve from south-west to north-east in a strip of 
flat bottomland that divides the study area into a 
number of gently sloping elevations. The south
eastern elevations are underlain by sandstone, grits 
and conglomerate bands of the Waterberg System and 
the north-eastern elevations by felsite of the epicrustal 
phase of the Bushveld Igneous Complex. The area has 
a moderately low summer rainfall with a dry mildly 
frosty, winter period. Several soil series occur, 
associated with differences in geology and topography. 
The uplands have non-calcareous, relatively sandy 
soils with broad-leaved deciduous savannas and 
seasonal grasslands. The bottomlands have calcareous 
clay soils with microphyllous deciduous thorn 
savannas and seasonal grasslands. Termitaria with 
thickets are found throughout the felsite elevations 
and parts of the bottomlands (Fig. 2).

The Reserve was formerly used mainly for cattle 
grazing, but the natural state of the vegetation has been 
generally well conserved. Small parts of the bottom 
lands were ploughed and disturbed patches around 
abandoned settlements are still present on the sand
stone elevations.

Climate
The climate, according to Koppen’s System, is a hot, 

dry steppe with a dry winter period, designated 
BShw (Schulze, 1947).

Large diurnal variation in temperature during the 
cold winter months was regarded by Galpin (1926) 
as among the main limiting ecological factors of the 
Springbok Flats. As shown in Fig. 3, the cool period 
of water deficit stretches from April to September.
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F i g . 1.—Topographic map of the Nylsvley Nature Reserve and environs.
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Fig. 2.—Part of the gently undulating to flat landscape of the Nylsvley Nature Reserve, with felsite elevation in foreground and two 
prominent sandstone hills, Maroelakop (A) and Stemmerskop (B).
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F ig . 3.—Climate diagram based on data from Mosdene 
590/486 and Nylsvley 590/307 Weather Stations (Weather 
Bureau, 1954 & 1965), drawn after Walter & Lieth (1960). 

p =  mean monthly rainfall in mm 
T =  mean monthly temperature in °C 
d =  dry season 
w =  wet season
o =  mean monthly rainfall over 100 mm (scale reduced 

to 1/10).

Fig . 4.—A. Mean maximum and minimum temperatures at 
Mosdene (Weather Bureau, 1954).

M =  mean monthly maximum 
D =  mean daily maximum 
d =  mean daily minimum, 

m =  mean monthly minimum 
B. Mean monthly rainfall at Nylsvley (Weather Bureau, 
1965.)

Temperature
Temperatures recorded over the 10 year period 

1920-1929 at the Mosdene 590/486 weather station, 
10 km north-east of Nylsvley, give an indication of 
temperatures that may be expected on the Reserve 
(Weather Bureau, 1954; Fig. 4).

The station is situated at 1 097 m altitude in a 
slightly elevated part of similar terrain. Ground frost 
may be expected daily in June and July, when mean 
daily minimum Stevenson Screen temperatures, which 
are considered as being generally 3 °C higher than 
ground minimum temperatures (Schulze, 1965), are
1,3 °C and 1,0 °C respectively. Occasional ground 
frost occurs from May until September, during which 
period mean monthly minimum temperatures range 
from —0,2 to 3,5 °C. These marginal freezing 
temperatures suggest differences in frequency and 
severity of frost with slight differences in topography 
as a result of cold air drainage. This suggestion is 
confirmed by Mr E. A. Galpin’s observations on 
Mosdene (pers. comm.).

At Nylsvley cold air would accumulate in the 
northern felsite area, which is at the lower end of a 
broad, shallow valley originating at the Waterberg 
Mountains 7 km to the west; in a moderately sloping 
valley of the sandstone area and on the bottomlands.

Wind
Prevailing winds are east in summer and west in 

winter (Weather Bureau, 1960). Mr E. A. Galpin 
(pers. comm.) has observed that trees rapidly shed their 
leaves after a drying westerly wind followed by cold 
winds from the south. This effect is modified by 
prevailing soil moisture conditions.

Rainfall
Rainfall data are based on 40 years’ records from 

the Nylsvley 590/307 weather station, situated on the 
Reserve at 1 097 m altitude (Weather Bureau, 1965). 
The average annual rainfall is 630 mm. In about three 
quarters of recorded years the rainfall exceeded 85% 
of the normal (i.e. of the average for 30 years). An 
average number of 62 days per year are rainy and 
85-90% of the normal annual rainfall falls from 
October to March (Weather Bureau, 1957).

Soils*

The soils on Nylsvley may be grouped into five 
broad categories:

(a) Litholitic soils
These soils, found on the felsite and sandstone 

elevations, consist of unconsolidated material or 
hard rock with a minimum of soil particles.
(b) Non-calcareous, well drained sandy soils

Soils of this category also occur on the elevated 
parts. The well drained soils on felsite are shallow 
with an orthic A-horizon on unconsolidated material 
or rock, and belong mainly to the Mispah Series.

Well drained sandstone soils may be shallow, 
belonging to the Mispah Series, or deep with orthic 
A-horizons underlain by apedal B-horizons. The 
Hutton Form is a medium to coarse sandy soil with a 
red B-horizon and occurs on the upper slopes. The 
Clovelly Form has a yellow B-horizon and is found on 
lower slopes. Several series are distinguished and 
together form a toposequence. The sequence from

* Information on soils was provided by Prof. H. J. von M. 
Harmse and Mr P. J. Botha of the University of Potchefstroom, 
who did a soil survey on Nylsvley.
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F i g . 5.—Distribution of quadrats 
in the Nylsvley Nature 
Reserve.

upper to lower slopes is: distrophic, mesotrophic 
and eutrophic Hutton soils, followed by distrophic and 
mesotrophic Clovelly soils.

(c) TVon-calcareous, poorly drained sandy soils
Poorly drained sandy soils occur at the footslopes 

of the elevated areas and in elevated depressions. They 
are classified into the Wasbank, Longlands, Fernwood, 
Avalon and Mispah Forms. Wasbank and Longlands 
soils have perched gley horizons overlying mottled, 
plinthic B-horizons. Fernwood soils consist of a 
shallow orthic A-horizon on regie sand and Avalon 
soils have an orthic A-horizon, a yellow apedal B- 
horizon and a soft plinthic B-horizon with mottling. 
Klipfontein soils (Mispah Form) are shallow and 
underlain by a hard flintite bank.

(d) Calcareous alluvial soils
The lowlands have a variety of alluvial soils. High 

clay content soils occur furthest from the Nyl River; 
lighter soils have been deposited closer to the river 
beds; and along the streams relatively sandy river 
banks have formed. The heavy soils, with more than 
55% clay, belong to the Shephardvale Series and 
lighter soils, with 35-55% clay, are classified as 
Lindlay Series. Both series belong to the Valsrivier 
Form. The soils have orthic A-and strongly structured 
B-horizons. Soils of the Limpopo Series (Oakleaf 
Form), with a weak-structured B-horizon have 
developed on the river banks.

(e) Calcareous, vertic black clay soils
These deep, black soils occur in the bottomland 

south of the alluvium. A vertic or melanic A-horizon 
is characteristic. Three soil series are recognized here. 
The Arcadia Series (Arcadia Form) is the most 
extensive, consisting of a thick, strongly vertic A- 
horizon on unconsolidated material or rock. As a 
result of alternate wetting and drying the soil surface 
tends to form very fine blocky mulch or loose granular 
structures. This is a pure vertic soil with gilgai micro- 
relief. The Gelykvlakte Series (Arcadia Form) differs 
in that the soil surface is not mulching but crusting, 
forming little cracks. Soils of the Bonheim Series 
(Bonheim Form) have a melanic A-horizon, with 
moderate to strong structure, overlying a dark-brown 
structured B-horizon.

History and land use 
The following account of the history and land use of 

Nylsvley was extracted from an unpublished report 
by Grunow (1974). The information was supplied by 
Mr G. Whitehouse, previous owner of the farm 
Nylsvley.
Cattle grazing system

In 1945, when Mr Whitehouse started farming on 
Nylsvley, there were approximately 700 head of 
cattle. In recent years the number has been reduced to 
approximately 500 animals, representing a stocking 
rate of approximately 6 ha/head. The number of herds 
varied from three to four.
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Fig. 6.—Vegetation of Nylsvley Nature Reserve.
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The number of grazing camps has been gradually 
increased to 25, the main camps ranging in size from 
200-250 ha, except for one that is approximately 
400 ha. Fifteen smaller paddocks serve, for example, 
for keeping bulls and as maternity camps. Water 
supply for the cattle comes from the Nyl River and 
from two boreholes, situated in the bottomland near 
the sandstone elevations.

The cattle were rotated, within limits set by water 
supplies and field conditions, as determined by rain, 
so that the whole farm was regularly grazed. The 
most palatable grass species were not overgrazed and 
rest periods for the vegetation were provided.

Three weeks after the first good rains, usually in 
October, the cattle were moved to the savannas and 
grasslands of the felsite area. From there they went to 
the savannas of the extensive sandstone area, where 
they stayed from mid-January until mid-May. The 
latter area was divided into four camps and was 
grazed by two herds of cattle of 150 animals each. Two 
of the four camps were used during January and 
February and the remaining two camps during March 
and April. Grazing commenced on different camps 
each year. Sometimes, when a dry period was followed 
by heavy rain and the poisonous plant Dichapetalum 
cymosum grew rapidly in the savannas of the sand
stone areas, the cattle had to be temporarily removed 
from these areas.

During the dry period of May until October the 
cattle stayed in the bottomland. The vegetation of the 
vertisols was used for cattle grazing between December 
and June.

Non-domestic animals
The number of antelope and other game on the 

farm varies considerably due to seasonal migrations. 
Approximate numbers and fluctuations are: 150-500 
impala; 40-100 kudu, which enter the Reserve in 
December and stay for the summer; 20 duiker; 20 
steenbuck; 8 reedbuck; 50-100 warthogs; and 40-200 
monkeys and baboons. With improved veld conditions 
as a result of camping and stock reduction, impala 
have become an increasing nuisance. The effective 
rest period for a camp was usually shortened by the 
impala, which grazed the camp before the cattle or, 
preferably, thereafter when the grass was short. From 
February to October the impala are found mainly in 
the two northern camps of the sandstone area. There
after they go north and enter the felsite area across the 
bottomlands. When the marshy parts of the bottom
lands are too wet to cross they stay in the lowveld 
savannas.

The game are taken as the approximate equivalent 
of 80 head of cattle, which gives a combined total 
stocking rate of 5 ,4 ha/head for Nylsvley.

Fire
The previous owner never burned the pastures 

intentionally. Incidental fires occurred over the whole 
farm at irregular intervals and it is estimated that 
approximately half the sandstone area burned once in 
five years. Most fires occurred in the far northern camp.

Agronomy
Approximately 50 ha of the vertisol bottomlands 

were cultivated and used regularly for cutting hay 
from fodder crops. The area was banked off about 20 
years ago to prevent it from being flooded.

Native settlements
The disturbance of native settlements, abandoned 

since 1925, is still clearly apparent in the elevated 
sandstone areas. Trees must have been cleared by the

occupants to construct huts and kraals and to win 
areas for cultivation. The settlements were sited on 
upland areas, well away from the bottomlands, 
probably because the uplands are warmer and have 
fewer mosquitoes.

SURVEY METHODS

The Braun-Blanquet method of sampling and 
synthesis as described by Westhoff & Van der Maarel 
(1973) and Werger (1974a) was followed, except that 
in some instances quadrats were sub-sampled.

Distribution o f sampling quadrats

Quadrats were distributed to include as much of 
the variety in the study area as possible and to be 
representative of homogeneous stands of vegetation. 
The strategies used to achieve this in the intensive 
study area differed from those in the rest of the 
Reserve.

Intensive survey
The numbers of the 108 quadrats laid out in the 

intensive study area are shown in Tables 1 and 2. 
The quadrats were placed on or near grid intersections 
and are permanently marked. A grid system was used 
to ensure an even distribution of quadrats because of 
the high sampling intensity. The flat topography and 
tall trees also render orientation difficult. Grid points 
were spaced 125 m apart on 345° (magnetic) compass 
lines in the denser savanna and 250 m apart in the 
more open savanna. The lines were 250 m apart and 
follow a gentle gradient from upper to lower slopes.

Extensive survey
To cover the variation and to obtain a reasonably 

even distribution of quadrats over the rest of the 
Reserve, sample points were chosen in the field as 
sampling proceeded. The number and approximate 
position of the 107 quadrats laid out are shown in 
Fig. 5.

Quadrat size, shape and analysis
It was estimated that quadrats of approximately 

50 m radius are necessary to represent the structural 
composition of most stands adequately, particularly 
in the tree savanna of the intensive study area, where 
trees are widely spaced. However, such quadrats are 
unnecessarily large for the herb layer, which is ade
quately represented in 10x20 m quadrats. Woody 
species were, therefore, recorded in larger quadrats 
where not adequately represented in 10x20 m 
quadrats. Quadrat sizes are shown in Tables 1-6. In 
small stands of vegetation with irregular boundaries, 
as on some termitaria, quadrats of varying sizes and 
shapes were used.

In the intensive study area a structural analysis was 
made in addition to the standard analysis. The height 
ranges of different layers of individuals were recorded 
separately for every woody species. Cover-abundance 
was recorded for each layer.

The following scale, taken from Westhoff & Van der 
Maarel (1973), was used to estimate cover-abundance: 

r: one or few individuals
+ :  occasional and less than 1 %* of total plot area 

1: abundant and with very low cover, or less 
abundant but with higher cover; in any case less 
than 5% of total plot area

2**: very abundant and less than 5% cover, or 
5-25 % cover of total plot area

* Given by Westhoff e ta l. (1973) as 5%  but this seems to be a 
printing error (cf. Werger, 1974a).

** Subdivisions of this class are not shown in Tables 1-6.
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2m: very abundant
2a: 5-12,5%  cover, irrespective of number of 

individuals
2b: 12,5-25%  cover, irrespective of number of 

individuals
3: 25-50% cover of total plot area, irrespective of 

number of individuals
4: 50-75% cover of total plot area, irrespective of 

number of individuals
5: 75-100% cover of total plot area, irrespective 

of number of individuals.

The scale as given by Werger (1974a) defines more 
clearly what was understood as Class 1: “ numerous 
but covering less than 1 % of the quadrat area, or not 
so abundant but covering 1-5% of the quadrat area” . 
The definition of class “ r” in Werger’s (1974a) 
account suggests a stricter interpretation of this 
class than that held in this survey. The numerous 
“ r” in Tables 1-6 may therefore be taken as “ + ” , 
which would correspond more with the normal 
practice for allocating

Synthesis and results
The results of the synthesis are shown in Tables 1-6. 

Each column represents a quadrat and thus a stand of 
vegetation. The rows represent species occurring in 
these stands. Cover-abundance symbols for every 
species in each quadrat are entered in the matrix. 
Species with similar distribution patterns are grouped 
together and differentiate groups of stands, which 
differ in species composition. The relationships 
between the groups of stands are shown by the groups 
of differential species they have in common. On the 
basis of these relationships, closely related groups of 
stands are combined to form a hierarchy of larger 
groups of stands. Each stand group typifies a plant 
community at a particular level in the hierarchy of 
plant communities. Thus, the total species composi
tion of any stand of vegetation, the characteristic 
species combination of any plant community and the 
various floristic relationships between individual 
stands and between communities are shown in the 
tables (Werger, 1974b).

Table 1 shows the community to which the intensive 
study area and some releves from the rest of the 
Reserve belong. Other communities in the Reserve are 
shown in Tables 3-6.

Table 2 gives a structural analysis of the most 
important woody species in the intensive study area. 
The releves are arranged in the same sequence as in 
Table 1 and lines between groups o f releves are in the 
same positions. Releve Nos. 211, 210, 209, 207, 
208, 171, 172, 169 and 170 are omitted because no 
detailed structural analysis was made.

Cover is presented in height classes. Several height 
classes may be combined to a height range on the 
bases of their similar distribution patterns. Table 2 
shows how particular height ranges of some species 
can differentiate between communities. Two groups of 
species are shown:

(a) Species with height ranges that differentiate; and
(b) species with height ranges that do not differentiate.

In many instances a single layer of individuals 
recorded in the field extends across more than one 
height class in Table 2. The cover-abundance value in 
such a case is the total for the height classes concerned. 
This is indicated in the table by entering the cover- 
abundance value in the lowest height class and an 
asterisk in the higher classes. For example, if a layer 
of individuals was recorded in the field as Burkea

africana, 4-6 m, with cover-abundance of 1, this 
value is entered as “ 1” in the row for B. africana,
4-5 m, with an asterisk in the row for B. africana,
5-6 m.

PLANT COMMUNITIES

The vegetation of the Nylsvley Nature Reserve is 
floristically divided into four major groups of com
munities:

(1) communities of the elevated sandstone and 
felsite areas;

(2) communities of termite mounds and of the flat 
bottomlands, excluding self-mulching, vertic soils;

(3) a bottomland community on self-mulching, 
vertic soils; and

(4) communities of abandoned settlements.
The plant communities are mapped in Figure 6.

1. Communities o f the elevated sandstone and felsite 
areas (Tables 1-3) (Rhynchelytrum villosum— 
Schizachyrium jeffreysii Tree Savannas and Grass
lands)

The elevated sandstone and felsite regions have 
litholitic and shallow to deep, non-calcareous sandy 
soils. The vegetation comprises broad-leaved savannas 
and grassland. Savannas occur on the upper parts, 
where frost is relatively mild and soils are well 
drained. Grasslands occur on frostier lower slopes 
with impeded drainage. The differential species are 
given in Tables 1 and 3. The most common ones are 
the grasses Rhynchelytrum villosum and Digitaria cf. 
eriantha*

The group of species which differentiates this 
community is similar to the group that differentiates 
the Loudetia simplex—Aristida aequiglumis W ood
lands, Shrublands and Grasslands on leached soils in 
the Rustenburg Nature Reserve (Coetzee, 1975), 
where the annual rainfall is approximately 100 mm 
higher than at Nylsvley. Related communities in 
similar rainfall areas were also described by Du Plessis 
(1972), Theron (1973) and Coetzee (1974). Marked 
differences with the Nylsvley community include, for 
example, the occurrence and high constancy of 
Loudetia simplex at Rustenburg and the high presence 
of Rhynchelytrum villosum and Schizachyrium jeffreysii 
at Nylsvley.

An example of closely related vegetation in an 
area where the rainfall is 100 mm lower than on 
Nylsvley is provided by Rutherford (1972) from the 
central portion of the Omuverume Plateau in South 
West Africa. Half the group of differential species of 
the Nylsvley Rhynchelytrum villosum—Schizachyrium

Braun Blanquet covar abundance values (» •• :  Survey methods)

H  '

K ey to F ig. 7.

* To be confirmed.
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Fig. 7.—Variations of Eragrostis pollens— Burkea Tree Savanna. Relative frequency of cover- 
abundance classes in different height layers of dominant woody species. Full width of column 
represents 100% frequency (simplified after Table 2). See key on opposite page.
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jeffreysii community and several more species in the 
characteristic species combination of the Eragrostis 
pallens—Burkea Tree Savanna (see 1.1) are included 
in Rutherford’s table of vascular plant species for his 
Burkea-Digitaria Woodland-savanna.

The Rhynchelytrum villosum—Schizaehyrium jejfrey- 
sii community has three sub-divisions associated with 
clear topographic and soil differences. A group of 
species, which is restricted to this community but is 
seemingly sensitive to frost, and/or poor soil drainage, 
cuts across the three sub-divisions. This species 
group is absent from the lower slopes of the sandstone 
and felsite elevations and includes: Phyllanthus 
parvulus, Combretum molle, Euclea natalensis, Dom- 
beya rotundifolia, Ozoroa panieulosa and Asparagus 
suaveolens. Other species indicate reticulate relation
ships between pairs of the three main groups.

1.1 Eragrostis pallens— Burkea Tree Savanna (Tables 
1 and 2)

This community occurs on the non litholitic, sandy 
soils in the higher parts of the sandstone area. Soils 
are of the Mispah, Hutton and Clovelly Forms, 
which are moderately shallow to deep, well-drained 
and highly leached. The soils are mainly yellow-brown 
to red and have a low nutrient status. The topography 
is flat to very gently sloping, usually less than 2°. 
Occasional sandstone outcrops occur, but the degree 
o f rockiness is always less than 1 % of the plot size. 
Signs of shallow digging, small animal holes and 
antbear burrows are common. Usually there is a 
5-10% cover of plant litter, consisting of leaves, 
mainly of Burkea africana and Ochna pulchra, grasses 
and twigs. Occasional dead trees lie on the ground.

The number of vegetation layers, their height and 
cover varies in the different community variations. 
A structural analysis is given in Table 2 and Fig. 7.

The community is differentiated by a large group 
of species as shown in Table 1. Constant differential 
species in the tree and shrub layer are Grewia flave- 
seens, Strychnos pungens, S. eoeculoides, Lannea 
discolor and Securidaca longipedunculata; and in the 
field layer, the grasses Eragrostis pallens, Aristida 
argentea and A. stipitata and the herbs Vernonia 
poskeana, Limeum viscosum, Cleome maculata, C. 
rubella and Dichapetalum cymosum.

Galpin (1926) described the Eragrostis pallens— 
Burkea community as the Sandveld Association of the 
Springbok Flats. The woody component of the 
community corresponds very well, structurally and 
floristically, with Galpin’s description. However, 
Galpin stated that “ No specific grass can be said to 
dominate this Association” .

The community consists of three variations, one of 
which has several sub-variations. The variations and 
sub-variations are correlated with a gradient from 
upper to lower slopes and with corresponding soil 
and climatic differences.

1.1.1 Eragrostis pallens—Dombeya rotundifolia
Variation
This variation is the most extensive and occupies 

approximately 250 ha on the upper and middle 
slopes of the sandstone area, where the soils are well 
drained. The variation occurs on soils of the Hutton 
and Mispah Forms and on soils transitional to the 
Clovelly Form. Total tree cover varies from 20-60%. 
Trees range in height from seedlings and low juveniles 
up to approximately 15 m. The dominant trees are 
Burkea africana, Terminalia sericea and Combretum 
molle and the dominant shrubs are Ochna pulchra and 
Grewia flavescens. As shown in Table 2 and Fig. 9 
the height ranges at which these species generally have

their maximum cover vary considerably between 
species and between the different community sub
variations. An average of 14 woody species was 
recorded per plot. Grass and forb cover varies from 
15-65%.

The community variation is differentiated from the 
two other variations on less well-drained soils and 
lower sites by Phyllanthus parvulus, Combretum molle, 
Euclea natalensis, Dombeya rotundifolia, Ozoroa 
panieulosa and Asparagus suaveolens. Elsewhere in the 
Reserve these species also differentiate between 
communities on well drained uplands and poorer 
drained bottomlands (Table 3). This variation is also 
structurally differentiated (Table 2) by some woody 
species, which are taller here than in the other two 
variations. These are: taller than 2 m Lannea discolor-, 
taller than 2,5 m Ochna pulchra', and taller than 8 m 
Terminalia sericea. In the other two variations some of 
these species occur as coppicing shrubs with emergent 
dead twigs. As the twigs showed no sign of fire 
damage it seems likely that this is caused by accumula
tion of cold air and/or impeded soil drainage.

Three sub-variations, two of which are of limited 
extent, occur.

1 .1 .1 A Eragrostis pallens—Pollichia campestris Sub
variation
The largest and most typical part of the Eragrostis 

pallens— Dombeya rotundifolia Variation occurs on 
eu-, meso-, and distrophic Hutton soils of the middle 
and upper slopes.

This sub-variation includes a primary and secondary 
phase:

(a) The primary phase is characterized by the 
regular occurrence, and gradual change in cover 
values, of woody species over their entire height range 
(Table 2; Figs. 7 and 8).

There is a marked low occurrence of woody species 
in the 3-3 ,5  m height range where the tallest shrubs 
are mixed with low trees. Below this height range 
shrubs are dominant and above this height range trees 
are dominant, with a regular pattern of alternating 
dominant species:

Above 8 m: Burkea africana, followed by Termi
nalia sericea.

3,5 -8  m: Burkea africana, followed by Termi
nalia sericea, Ochna pulchra and 
Combretum molle.

3-3 ,5  m: Low trees of Terminalia sericea, 
followed by Burkea africana and 
Ochna pulchra.

2-3 m: Grewia flavescens and Ochna pulchra 
(tall shrubs).

1-2 m: Ochna pulchra, followed by Grewia 
flavescens.

Below 1 m : Ochna pulchra shrubs.
Burkea africana is the most common young tree in 

the shrub iayers below 3 m, followed by Terminalia 
sericea and Combretum molle, which are most abun
dant at 1-2 m and at 0 -0 ,5  m. The field layer, which 
has a total cover o f 15-60%, is dominated by Era
grostis pallens and Digitaria cf. eriantha.

The sub-variation is differentiated by a group of 
species with low cover. Constant differential species 
are, in the tree and shrub layer, Peltophorum africanum 
and Mundulea sericea and in the field layer, Panicum 
maximum, Pollichia campestris and Phyllanthus made- 
raspatensis. The grass Panicum maximum clusters 
under large trees and dense Grewia flavescens shrubs.



TABLE 1. Eragrostis pallens— Burkea Tree Savanna.
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D i f f e r e n t i a l  s p e c ie s  o f  E r a g ro s t is  p a lle n s -B u rk e a  Tree Savanna (1 .1 J

D (d :1 .2 )

E r a g ro s t is  p a l le n s  ..................................
V ernonia poskeana .....................................
Cleome m acula ta .........................................
Grewia f la v e sc e n s  .....................................
Limeum viscosum .........................................
A r is t id a  a rg e n te a  .....................................
S trychnos pungens .....................................
Lophiocarpus ten u is s im u s  .....................
Hermannia c f .  tom entosa .......................
S try ch n o s c o c c u lo id e s  ............................
T ep h ro sia  f o r b e s i i  ..................................
L edebouria g ra m in ifo l ia  .......................
C rabbea h i r s u t a  .........................................
S tr ig a  a s i a t i c a  .........................................
S ecu ridaca lo n g ip e d u n c u la ta .............. .
A r is t id a  s t i p i t a t a .................................. .
D ichapetalum  cym osum ...............................
E lep h a n to rrh iz a  o b liq u a  ........................
T ra g ia  r u p e s tr is  ........................................
Ipomoea o bscura ..........................................
P o rtu la c a  p i lo s a  ........................................
Pentarrhinum  insip idum  ...........................
Rhynchosia lo n g i f lo ra  ........................... .
B o rre ria  s c a b r a ..........................................
Cleome r u b e lla  ............................................
S id a  co rd i f o l i a ..........................................
Ximenia c a f f r a  ...........................................
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P h y lla n th u s  p a rv u lu s
Combretum m olle ..........
E uclea n a ta le n s is  . . .  
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Panicum maximum .........................
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P h y lla n th u s  m ad e rasp a te n s is
H ib iscu s  cannab inus ................
In d ig o fe ra  f i l i p e s  ...................
Peltophorum  afriennum  ............
Mundulea s e r ic e a  .......................
E ry th roccocca  m en y h a rth ii . .  
Maytenus h e te ro p h y lla  ............
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F e l i c i a  f a s c i c u l a r i s  . . . .
Grewia m on tico la  ................
T rich o n eu ra  g ran d ig lu m is
Acacia n i l o t i c a  ..................
Euclea u n d u la ta  ..................
S ty lo sa n th e s  f r u t i c o s a  . .
A cacia k arro o  .......................
A cacia t o r t i l i s  ..................
Combretum ap icu la tu m  . . . .  
S porobolus f im b r ia tu s  . . .  
Sphedamnocarpus p ru r ie n s  
P o ly g a la  h o t t e n to t ta  . . . .
Z iz ip h u s  zeyherana ............
A cacia c a f f r a  .......................
J u s t i c i a  p r o t r a c t a ............
E ra g ro s t is  ac ra e a  ..............
A chyropsi3 a v i c u la r i s  . . .  
E h re t ia  r i g id a  .....................
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D if f e re n tia l  s p e c ie s  o f  T ra n s it io n a l  S u b -v a r ia t io n s  1 .1 .1C  & 1 . 1 . ID, 
E ra g ro s tis  p a l le n s - S e ta r ia  p e re n n is  V a ria tio n  ( 1 .1 .2 )  and E r a g r o s t i s  
pallens-Trachypogon s p ic a tu s  V a ria tio n  ( 1 .1 . 3 )

d (l«3) Trachypogon s p ic a tu s  .........................................................
d (D :l) Schizachyrium  sanguineum ................................................
d (l*3) S e ta r ia  p e re n n is  .................................................................
D P a r in a r i  ca p en s is  ...............................................................
D c f .  In d ig o fe ra  s p . No. 203 ...........................................
D Pygmaeothamnus z e y h e ri ....................................................
d(D:1) A r is t id a  aequ ig lum is .........................................................

D Dicoma anomala ......................................................................

D if f e re n tia l  sp e c ie s  o f  T ra n s it io n a l  S u b -v a r ia t io n  1 .1 . ID and 
E ra g ro s tis  p a l le n s - S e ta r ia  p e ren n is  V a ria tio n  (1 .1 .2 )

Vernonia o lig o c e p h a la  
J u s t i c i a  a n a g a llo id e s  
Fadogia m ontico la  . . . .  
Chascanum hederaceum .
Ipomoea ommannii .........
Ipomoea b o lu s ia n a  . . . .  
B ra c h ia r ia  b r iz a n th a  .

D if f e re n tia l  s p e c ie s  o f  E r a g ro s t is  p a l le n s - S e ta r ia  p e re n n is  
V aria tion  ( 1 .1 .2 )

d ( l .3 .2 .2 )
Hypoxis ro o p e ri  .........
T ris ta c h y a  rehm annii
S enecio  venosus .........
C ra s su la  nodu losa . . .

D if f e re n tia l  sp e c ie s  o f  E r a g ro s t is  p a llens-T rachypogon  s p ic a tu s  
V ariation  ( 1 .1 .3 )

Cymbopogon p lu r in o d is  . . . .  
T e rm in a lia  p h an e ro p h leb ia  
Rhynchosia m onophylla . . . .
In d ig o fe ra  sangu inea  .........
Ipomoea sp ..................................
Schizachyrium  u rs u lu s  . . . .  
L ig h tfo o t ia  d e n t ic u la ta  . .

D i f f e r e n t i a l  s p e c ie s  o f  Rhynchelytrum v illo su m -S c h iz a c h y r iu  
j e f f r e y s i i  T ree Savannas and G rasslan d s ( l ) ,  T ab le s  1 & 3

D Rhynchelytrum v illo su m  ................................
D ig i ta r ia  e r ia n th a  .........................................

D Burkea a f r ic a n a  ................................................
D Cyperus m a rg a rita c e u s  ..................................

V a lth e r ia  in d ic a  .............................................
T erm in a lia  s e r ic e a  .........................................
Evolvulus a l s in o id e s  .....................................
Commelina a f r ic a n a  .........................................
B u lb o s ty lis  b u r c h e l l i i  ................................
Ochna p u lch ra  ....................................................
P e ro t i s  p a te rs  ..................................................
Lannea d is c o lo r  ...............................................
i^ iheteropogon a m p le c te n s ...........................
K ohautia v i r g a t a  .............................................
J u s t i c i a  s p e r g u la e fo l ia  ..............................
Schizachyrium  j e f f r e y s i i  ...........................
C assia  mimosoides ...........................................
V itex  rehm annii ........................................... ....
Cyphocarpa a n g u s t i f o l i a  ..............................
E lio n u ru s  a rg e n te u s  .......................................
Heteropogon c o n to r tu s  ..................................
Combretum z e y h e ri ...........................................
B ra c h ia r ia  s e r r a t a  .........................................
B ra c h ia r ia  n ig ro p e d a ta  ................................
Diheteropogon f i l i f o l i u s  ...........................
C haetacan thus c o s ta tu s  ................................
K errem ia t r i d e n t a t a  ......................... .............
Commelina e r e c ta  .............................................
T eph rosia  b u r c h e l l i i  ....................................
In d ig o fe ra  d a le o id e s  ....................................
P o g o n arth ria  sq u a rro sa  ................................
Urelytrum  squarrosum  ....................................
K ohautia la s io c a rp a  ......................................

D< a a . 3 . i . i )

D (d il .Z )
C (d :1 .3 )
D (d :1 . 2 )

D (d:1 . 3 )

D
D (d :1 . 3 )
D
D
D (d :1 .3 )
D
D
D ( d : l .3 . 1 . 1 )

D (d :1 . 3 )
D (d :1 .3 )
D (d :1 .3 )
D (d :1 . 3 )

G enera l and in f re q u e n t sp e c ie s

A r is t id a  c o n g e s ts  ...........................................
D ich rostachys c in e re a  su bsp . g lom era ta
Themeda t r i a n d r a  .............................................
Solanum coccineum . . . .  ................................
A chyranthes a sp e ra  .........................................
H ib iscu s  e n g le r i  .............................................
S id a  a lb a  .............................................................
C e lo s ia  l i n e a r i s .............................................
Lannea e d u l is  ....................................................
Commelina b e n g h a len s is  ................................
E r a g ro s t is  lehm anniana ................................
Solanum delagoense .........................................
Xerophyta r e t i n e r v i s  ....................................
B idens b ip in n a ta ................................................
N id o re lla  h o t t e n t o t t i c a  ..............................
C assia  absus ......................................................
B ulbine t o r t i  f o l i a ................................
A sc le p ia s  f r u t i c o s a  .......................................
V itex  pooara ......................................................
Mosdenia le p to s ta c h y s  ..................................
D iospyros ly c io id e s  .......................................
B le p h a r is  m a d e rasp a te n sis  .........................
Panicum n a ta le n se  ...........................................
T riu m fe tta  so n d eri .........................................
In d ig o fe ra  comosa ...........................................
T eph rosia  lu p i n i f o l i a  ...................................
Limeum fen es tra tu m  .........................................
Aloe davyana .......................................................
L ip p ia  ja v a n ic a  ................................................
G isek ia  p h a m a c e o id e s ...................................
J a tro p h a  ze y h e ri .............................................
A canthosicyos n au d in ian a  ............................
Dicoma m acrocephala .......................................
T r ira p h is  andropogonoides .........................
Hermannia q u a r t in ia n a  ..................................
L antana rugosa ..................................................
S tip a g r o s t is  u n ip lum is ................................
T ag e tes  m inuta ..................................................
T eph rosia  lo n g ip es  .........................................
P h y lla n th u s  in cu rv u s  ....................................
J u s t i c i a  p r o t r a c ta  .........................................
Raphionacme b u rk e i .........................................
Raphionacme h i r s u ta  .......................................
Anthericum g a p l in i i  .......................................
R u e l l ia  p a tu la  ..................................................
Rhus le p to d ic ty a  .............................................
E ustachys m utica .............................................
Boophane d i s t i c h a  ...........................................
S a la c ia  rehm annii ...........................................
Pavonia t ra n s v a a la n se  ..................................
Hemizygia canescens .......................................
G ardenia s p a t u l i f o l i a  ..................................
H ib iscu s  p u s i l l u s  ...........................................
A cacia kai*roo ........................................... ..
Z iz ip h u s m ucronata .........................................
Thesium c y t is o id e s  .........................................
Grewia f la v a  ......................................................
E ra g ro s t is  superba .........................................
H yparrhenia h i r t a  ...........................................
Sphedamnocarpus p ru r ie n s  ............................
S ty lo san th e s  f r u t ic o s a  ................................
A cacia c a f f r a  ....................................................
Rhus p y ro ides ....................................................
S c le ro c a ry a  c a f f r a  .........................................
F im b r is ty l i s  h is r id u la  ................................
E ra g ro s t is  c u r v u la ..........................................
F e l i c i a  m u r i c a ta ............................................. .
D ipcadi m a r lo th i i  ........................................... .
Trochom eria m a c ro c a rp a .................................
Becium a n g u s t i f o l ia  ...................................... .
Rhynchosia t o t t s  ............................................. .
Vigna a n g u s t i f o l i a  ..........................................
A r is t id a  d i f f u s a  ...............................................
B a r le r ia  bremskam pii ................................ ..
C a r is s a  b i s p i n o s a .........................................
L edebouria m a r g in a ta ......................................
Thunbergia a t r i p l i c i f o l i a  ...........................
Agathisanthemum b o je r i  .................................
A sc le p ia s  b u r c h e l l i i  ......................................
B auhin ia m a c ra n th a ..................................
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S p ec ie s  which o cc u r i n  th r e e  o r  l e s s  q u a d ra ts

A cacia n i l o t i c a  ( l 6 9 : r ;  171:+ ; 1 7 2 : r ) ,  A sparagus a f r ic a n a  ( 36 : r ;  W?:k, 9 2 : r ) ,  A sparagus suaveo lens  ( 6 ? : r i  1 0 2 :r ;
1 7 1 :r ) ,  Chascanun p in n a tif id u m  ( 62 : + ; 7l*:r; 8 0 : r ) ,  Combretum ap icu la tum  (1|0: + ; l 6 9 : r ;  1 7 1 :r ) ,  C r o ta la r ia  p is ic a r p a  (1 : + ;
8 S :r ;  9 0 :+ ), C ro ta la r ia  spfcaerocarpa (1 7 2 :r ;  78: + ; 9 0 : r ) ,  Cyperus a a a b i l i s  ( i* 7 :r; 9 5 :r ;  2 0 7 :r ) ,  E r a g r o s t i s  g u n n iflu a  
(2 l* :r ;  1 0 0 :r ; 1 0 A :r) , Goophrena c e lo s io id e s  (2 3 : r ;  9 3 :r ;  l 6 9 : r ) .  H ib iscu s  a e th io p ic u s  ( 8 : r ;  2*t:+; 3 5 : r ) ,  Iponoea g r a c i l i -  
s e p a la  ( l i0 :r ;  9 5 :r ;  1 1 2 : r ) ,  Leucas n e u f liz e a n a  ( l : r ;  3 7 :r ;  9 0 : r ) ,  M elhania p r o s t r a ta  (2 : + ; 9 3 : r ;  1 6 0 : r ) ,  P o lycarpea  
coryobosa ( i*3:r; 5 7 :r ;  207 : + ) ,  P o ly g a la  h o t t e n to t t i c a  (1 3 : r ;  169: + ; 1 7 1 :+ ), P o ly g a la  sphenop tera  (< t:r; 3 5 : r ;  9 3 :+ ),
S chm idtia  pappophoroides ( 5 9 : r ;  9 5 :1 ; 1 0 9 :< ), Sesamus a la tum  (5 6 : r ;  71t : r ;  8 7 : r ) ,  S tr ig a  g e s n e r io id e s  ( 5 : r ;  8 : r ;  6 5 : r ) ,
Thesium junceum ( 9 7 : r ;  1 0 3 : r ;  1 1 2 : r ) .

A cacia b u rk e i (91 :+ ; l l l : r ) ,  A chyropsis a v i c u la r i s  (171 :+ ; 1 7 2 : r ) ,  A lbuca s e to s a  (1 3 : r ;  7 * t:r) , B idens p i lo s a  ( 3 : r ;
2 0 8 :+ ), B oscia a lb i t r u n c a  ( 5 1 : r ;  2 0 9 : r ) ,  C assine t r a n s v a a le n s j s  (< t:r; l 6 9 : r ) ,  Crabbea h i r s u t a  (1 1 0 :r ;  1 1 2 : r ) ,  Crabbea 
a n g u s t i f o l ia  ( l 6 9 : r ;  2 0 7 :+ ), C ra s su la  t r a n e v a a le n s is  (3 :+ ; 1 2 : r ) ,  C ry p to le p is  o b lo n g ifo l ia  (3 9 : r ;  1 0 A :r) , D icerocaryum  
zanguebarium  (8 9 :r ;  9 0 :+ ), D ip lo rynchus condylocarpon (^0 : + ; 7 8 : r ) ,  E ra g ro s t is  ac ra e a  (1 7 1 :1 ; 1 7 ? :+ ), E r a g - o s t i s  ra cen o sa  
(3 : + J 17 : r ) ,  Luphorbia i n a e q u i la te r a  (2 7 : + ; 62 :+ ) , F au rea s a l ig n a  ( 8 :+ ; 1 3 :+ ), S az ijiia  k ro b s ia n a  ( 2 3 : r ;  8 : r ) ,  G lad io lu s  c f .  
c a lc a r a tu s  (3 5 : r ;  6 9 : r ) ,  H *lichrysum  c e r a s t io id e s  ( 2 3 : r ;  3 5 : r ) ,  J u s t i c i a  f la v a  (9 1 :r ;  1 69 :+ ) , L o u d etia  f l a v id a  (15 :+ ; 7 2 :+ ), 
Konsonia a n g u s ta ta  ( 9 0 :r ;  9 3 : r ) ,  O ld en la n d ia  h erbacea ( 3 : r ;  69:+ ) ,  P h y lla n th u s  b u r c h e l l i i  (1 :+ ; 65 :+ ) ,  S chkuhria  p in n a ta  
( 5 0 : r ;  90* + ) ,  S e la g ir .e ila  d re g ii  (U 7 :r ; 5^: + ) , S ida cu ry san th a  (2 0 : r ;  U 7 :r) , Solanum incanum ( 1 0 : r ;  6 7 : r ) ,  Soleiium s i s y o b r i i -  
l o l i a  ( 5 : r ;  2 5 : r ) ,  Souchus s p .  ( 2 3 :+ ; 5 1 : r ) ,  S porobolus f im b r ia tu s  ( 1 69 :+ ; 1 7 1 :+ ), S tr ig a  e le g an s  (2 't:+ ; 9**^), Talinum 
caffrum  ( 6 : r ;  6 9 : r ) ,  T ep h ro sia  e lo n g a te  (95: + ; 9 8 : r ) ,  T riu m fe tta  rhomboidea ( ! i : r ;  1 ^ :+ ) , V angueria in f a u s t a  (2 0 : r ;  8 2 : r ) ,  
V ernonia ronocephela  (3 : + ; 2 3 :+ ) , Z iz ip h u s zeyherana ( 1 69 :♦ ; 1 7 0 : r ) .

A cacia m e l l i fo ra  ( 1 5 : r ) ,  Acrotome a n g u s t i f o l i a  (6 0 :+ ) , A lbuca g lau c a  ( 7 8 : r ) ,  A le c tra  v o g e l i i  (1 0 0 : r ) ,  A l lo te ro p s is  
se m ia la ta  ( 3 :+ ) ,  Amaranthus th u n b e rg ii  (2 1 1 : r ) ,  Andropogon f i l i f o l i u s  ( 2 1 : r ) ,  A nthericun  c o o p j i i  (7 9 :+ ) , A r is t id a  
Ju n cifo rm is  ( 5 5 : r ) ,  A sparagus e x u v ia li s  ( 2 6 : r ) ,  A sparagus v i rg a tu s  ( 2 0 8 :r ) ,  B equaertiodendron  wi.gai i (̂ +0 • r ) ,
B le p h a iie  s u b v o lu b il is  ( 2 1 0 : r ) ,  Bonatea a r .te n n ife ra  ( 9 3 : r ) ,  C haetacanthus b u r c h e l l i i  (3 5 :+ ) , Cleome m onophylla ( 6l : r ) ,  
Conyza f lo r ib u n d a , ( 5 0 : r ) ,  Cucur.is z e y h e ri ( 6 : r ) ,  C yano tis  sp ec io sa  ( 3 : r ) ,  Cymbopogon e x c av a tu s  (1 7 0 :+ ), C yptrus sp h ae ro - 
spermus (1 0 0 :+ ) , D iodia n a t a le n s is  ( 8 : r ) ,  D iplachne b i f l o r a  (3 :+ ) ,  D ipcadi lo n g ifo liu m  (1 0 0 : r ) ,  Enneapogon p r e to r ie n s i s  
( 5 6 : r ) ,  E rig e ro n  f lo r ib u n d u s  ( 1 9 : r ) ,  E uclea c r is p a  ( 5 1 : r ) ,  Haworthia a n g o le n sis  ( 7 3 : r ) ,  H e lich rysim  kunze i (8^ ^ ) ,  
B elichrysuir k r a u s s i i  (1 0 8 : r ) ,  H eraannia g r is e a  ( 66 :+ ) ,  H ib iscu s  m icrocarpue (1 6 9 :r ) ,  H uem ia s p . (2 1 * ^ ), H yparrhenia c f .  
dregeana (6 7 :+ ) , In d ig o fe ra  nebrow niana ( 5 3 : r ) ,  Ipomoea oeno therae  ( 1 7 : r ) ,  J u s t ic i a  i n c e r t a  ( 1 9 : r ) ,  Kalanchoe p a n ic u lp ta  
(1 7 0 :r ) ,  Kalanchoe r o tu n d i f o l i a  ( 3 : r ) ,  K y llin g a  a lb a  ( 9? : r ) , Maytenus te n u is p in a  (1 0 2 : r ) ,  Momordica a n g u s ta ta  (1 7 2 :r ) ,  
N ic o la sia  s te n o p te r a  (5 6 :1 ) ,  Pappea c a p e n s is  (70: + ) ,  P a v e tta  a s s im i l i s  ( l ? l : r ) ,  P h y lla n th u s  p en ta n d m s (1 :+ ) ,  Plumbago 
z e y la n ic a  (1 >:r ) ,  ? 6e u d o la c h n o s ty lis  M p ro u n e if o lia  (*»0:r), Hhus la n c ja  (1 7 0 :r ) ,  Rhynchelytrum  re p en s ( 7 8 : r ) ,  Rhyn- 
chelyt.rum s e t i fo l iu m  ( 1 0 9 : r ) ,  R u e ll ia  c o r ia ta  (10^t: + ) ,  R u e l l ia  m alacophylla  (67 :+ ) ,  S a rc o ste o n a  v im in a le  ( 9 : r ) ,  S ida hoepf- 
n e r i  U : r ) ,  Solanum panduraeform e (7 :+ ) ,  S ta p e lie . sp . ( 9 6 : r ) ,  S ty lo c h ito n  n a ta le n se  ( 5 1 : r ) ,  T rachyandra s a l t i i  ( 1 3 : r ) ,  
T ric h o la en a  monaclme (1 1 :+ ) , V ernonia s ta e h e l in o id e s  (1 1 0 : r ) ,  W ahlenbergia caJedon ica  (6 7 :+ ) , Z o rn ia  ca p e n s is  ( 9 1 : r ) ,  
Z orn ia  l i n e a r i s  ( 1 9 : r ) .





TABLE 2. Structural analysis of woody plants in Eragrostis pattens— Burkea Tree Savanna. Height classes in m; * =  same
cover abundance value as above.

Coanwity number

0 .0  -  0 .5
0 .5  -  1 .0
1 .0  -  1 .5  
1 .5  -  2 .0
2 .0  -  2 .5
2 .5  -  3 .0
3 .0  -  3-5
3 .5  -  4 .0
4 .0  -  5 .0
5 .0  -  6 .0  
6 .0  -  8 .0  
8 .0  -  10.0

1 0 .0  -  12.0 
Ochna pu lch ra

0 .0  -  0 .5
0 .5  -  1 .0
1 .0  -  1 .5
1 .5  -  2 .0
2 .0  -  2 .5
2 .5  -  3 .0
3 .0  -  3 .5
3 .5  -  * .0  
'♦.0 -  5 .0
5 .0  -  6.0  
6 .0  -  8 .0  
8 .0  -  10.0

S trychnos pungem
0 .0  -  0 .5
0 .5  -  1 .0
1 .0  -  1 .5
1 .5  -  2 .0
2 .0  -  2 .5
2 .5  -  3 .0
3 .0  -  3 .5
3 .5  -  4 .0  
<*.0 -  5 .0
5.0  -  6.0 
6 .0  -  8 .0

L ^nntt d is c o lo r
0 .0  -  0 .5
0 .5  -  1 .0
1 .0  -  1 . 5
1 .5  -  2 .0
2 .0  -  2 .5
2 .5  -  3 .0
3 .5  -  4 .0
5.0  -  6.0 
6 .0  -  8 .0  
8 .0  -  10.0 

10 .0  -  12.0
12 .0  -  14.0

CombretuB zeyheri 
0 .0  -  0 .5  
0 .5  -  1 .0
1 .0  -  1 .5
1 .5  -  2 .0
2 .0  -  2 .5
2 .5  -  3 .0  
3-0 -  3 .5
3 .5  -  ‘*.0
4 .0  -  5 .0
5 .0  -  6 .0  
6 .0  -  8 .0  
8 .0  -  10.0

10.0  -  12.0  

V itex  re h aan n ii
0 .0  -  0 .5
0 .5  -  1 .0
1 .0  -  1 . 5
1 .5  -  2 .0
2 .0  -  2 .5
2 .5  -  3-0
3 .0  -  3 .5
3 .5  -  <*.0
4 .0  -  5 .0
5 .0  -  6 .0  
6 .0  -  8 .0  
8 .0  -  10 .0

lavescene
0 .0  -  0 .5  
0 .5  -  1 .0
1 .0  -  1 .5
1 .5  -  2 .0
2 .0  -  2 .5
2 .5  -  3 .0
3 .0  -  3 .5
3 .5  -  4 .0
4 .0  -  5 .0  

u lo sa
0 .0  -  0 .5
0 .5  -  1 .0
1 .0  -  1 .5
1 .5  -  2 .0
2 .0  -  2 .5
2 .5  -  3 .0
3 .5  -  4 .0  
■t.O -  5 .0

11*
0 .0  -  0 .5
0 .5  -  1 .0
1 .0  -  1 .5
1 .5  -  2 .0
2 .0  -  2 .5
2 .5  -  3 .0  
3-0  -  3 .5
3 .5  -  4 .0  
‘t.O -  5 .0
5 .0  -  6.0  
6 .0  -  8 .0  
8 .0  -  10 .0

0 .0  -  0 .5
0 . 5  -  l . o
1 .0  -  1 .5
1 .5  -  2 .0
2 .0  -  2 .5
2 .5  -  3 .0
3 .0  -  3 .5  
3-5  -  <*.0
4 .0  -  5 .0
5 .0  -  6 .0  
6 .0  -  8 .0  
8 .0  -  10 .0

10 .0  -  12 .0
12 .0  -  14 .0

eya ro tu n d iff
0 .0  -  0 .5
0 .5  -  1 .0
1 .0  -  1 .5
1 .5  -  2 .0
2 .0  -  2 .5
2 .5  -  3 .0
3 .0  -  3 .5
3 .5  -  1*.0 
't.O -  5 .0
5 .0  -  6 .0  
6 .0  -  8 .0  
8 .0  -  10 .0

ea  n a ta le n se
0 .0  -  0 .5
0 .5  -  1 .0
1 .0  -  1 .5
1 .5  -  2 .0
2 .0  -  2 .5
2 .5  -  3 .0  

afri<
0 .0  -  0 .5
0 .5  -  1 .0
1 .0  -  1 .5
1 .5  -  2 .0
2 .0  -  2 .5
2 .5  -  3 .0
3 .5  -  “t.O 
•t.O -  5 .0
5 .0  -  6 .0  
6 .0  -  8 .0  
8 .0  -  10 .0

1 0 .0  -  12 .0  
1 2 .0  -  14 .0  

u le a  s e r ic e a
0 .0  -  0 .5
0 .5  -  1 .0
1 .0  -  1 .5
1 .5  -  2 -0
2 .0  -  2 .5
2 .5  -  3-0 
3-0  -  3 .5

0 .0  -  0 .5  . . .  
0 .5  -  1 .0  . . .
1 .0  -  1 .5  . . .
1 .5  -  2 .0  . . .  

Maytenus h e te ro p h y lla
0 .0  -  0 .5  . . .
0 .5  -  1 .0  . . .
1 .0  -  1 .5  . . .
1 .5  -  2 .0  . . .

T e n d  nali
0 .0  -  0 .5  .
0 .5  -  1 .0  .
1 .0  -  1 .5  .
1 .5  -  2 -0  .
2 .0  -  2 .5  .
2 .5  -  3 .0  . 
<t.O -  5 .0  .
5 .0  -  6 .0  .

S p e c ie s  w ith  h eig h t 
d i f f e r e n t i a t e  between 

Burkea a f r ic a n a
0 .0  -  0 .5  . . .
0 .5  -  1 .0  . . . .
1 .0  -  1 .5  . . .
1 .5  -  2 .0  . . . .
2 .0  -  2 .5  . . .
2 .5  -  3 .0  . . .
3 .0  -  3 .5  . . .
3 .5  -  4 .0  . . .
4 .0  -  5 -0  . . .
5 .0  -  6 .0  . . .  
6 .0  -  8 .0  . . .
8 .0  -  i o . o . . .  

10 .0  -  12 .0  . . . ,  
12 .0  -  14 .0  . . . .

St rych
0 .0  -  0 .5
0 .5  -  1 .0
1 .0  -  1 .5
1 .5  -  2 .0
2 .0  -  2 .5
2 .5  -  3 .0
3 .0  -  3 .5
3 .5  -  4 .0
4 .0  -  5 .0
5 .0  -  6 .0  
6 .0  -  8 .0  
8 .0  -  10 .0

D ich ro sta ch y s c ii 
0 .0  -  0 .5  
0 .5  -  1 .0
1 . 0  -  1 . 5
1 .5  -  2 .0
2 .0  -  2 .5
2 .5  -  3 .0
3 .5  -  4 .0
4 .0  -  5 .0  

X inenia c a f f r a
0 .0  -  0 .5
0 .5  -  1 .0
1 .0  -  1 .5
1 .5  -  2 .0
2 .0  -  2 .5
2 .5  -  3 .0
3 .5  -  4 .0
5 .0  -  6 .0

V itex  pooara
0 .0  -  0 .5
0 .5  -  1 .0
1 .0  -  1 .5
1 .5  -  2 .0
2 .0  -  2 .5
2 .5  -  3 .0
3 .5  -  4 .0
4 .0  -  5 .0
6 .0  -  8 .0
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Fig . 8.— Vegetation structure in 
the primary phase o f the 
Eragrostis pallens—Pollichia 
campestris Sub-variation.

Fig. 9.— Vegetation structure in 
the secondary phase o f the 
Eragrostis pallens—Pollichia 
campestris Sub-variation.



148 A PHYTOSOCIOLOGICAL CLASSIFICATION OF THE NYLSVLEY NATURE RESERVE

In addition to the floristic similarities with the 
Burkea-Digitaria Woodland-savanna on the Omuve- 
rume Plateau already mentioned, there are similarities 
in structure and dominant woody species. The 
dominant woody species given by Rutherford (1972) 
are: Burkea africana; Terminalia sericea', Combretum 
psidioides subsp. dinteri; and Ochna pulchra, which is 
mentioned as very common and usually less than 3 m 
tall. In the Eragrostis pallens—Pollichia campestris 
Sub-variation at Nylsvley Combretum molle replaces C. 
psidioides and Grewia flavescens is also a very common 
woody species less than 3 m high. The low mounds 
occupied by Grewia flavescens at Nylsvley occur also at 
Omuverume where they are occupied by Combretum 
collinum. Both species generally form thickets on low 
mounds.

The dominant grasses in the Nylsvley community 
are Eragrostis pallens and Digitaria cf. eriantha. 
On the Omuverume Plateau, the Burkea-Digitaria 
community is considered to be in a near climax stage, 
probably because o f protection from large grazing 
mammals by an encircling barrier of cliffs. The 
dominant grasses there are Digitaria polevansii, 
Brachiaria nigropedata, Andropogon gyanus and A. 
schirensis. On an adjoining plateau with seemingly 
identical abiotic conditions, but with cattle grazing, 
Rutherford (pers. comm.) noted that Eragrostis 
pallens was the dominant grass, as on Nylsvley. The 
other dominant grass on the grazed plateau was 
Arstida stipitata, which at Nylsvley has a high 
presence, occasionally with high cover. The high cover 
of Eragrostis pallens at Nylsvley seems, therefore, to be 
a result o f grazing.

Minor structural units within the primary phase are 
(Table 2):

(i) Areas where 1,5-3 m Grewia flavescens shrubs 
cover 1-10% and where Euclea natalense and 
Cassia mimosoides have high presences.

(ii) Areas where 1,5-3 m Grewia flavescens shrubs 
cover less than 1 % and where Vitex rehmannii 
has a high presence.

(b) The secondary phase occurs in small zones 
around old settlements (Fig. 9).

This secondary vegetation is typified in Releve 
Nos. 47, 55, 57 and 59. Soils here are eutrophic, 
of the Hutton Form, and relatively rich in phosphate 
content. Plant litter of Burkea africana leaves, twigs 
and grasses covers up to 35% of the soil surface.

The vegetation structure differs from the primary 
phase in that trees are less regularly distributed over 
their entire height ranges; high cover values occur in 
discrete layers; and Burkea africana and Terminalia 
sericea both have their maximum cover values at 
5-10 m. Total cover in the dense layer is between 20 
and 55%. Dominant woody species at various heights 
are as follows (see Fig. 7 and Table 2):

Above 5 m: Burkea africana, followed by Termi
nalia sericea.

3,5-5  m: Terminalia sericea, followed by Burkea 
africana.

3-3,5  m: Terminalia sericea (tall shrubs), fol
lowed by Combretum molle (low trees).

2-3 m: Grewia flavescens, followed by Termi
nalia sericea and Ochna pulchra.

Below 2 m: Ochna pulchra.

Young trees o f Burkea africana, Terminalia sericea 
and Combretum molle occur in the shrub layers. Cover 
in the field layer is between 5 and 50% and Panicum

maximum is the dominant grass, followed by Digitaria 
cf. eriantha, Eragrostis pallens has less than 1 % cover.

Peltophorum africanum, Mundulea sericea and 
Maytenus heterophylla, which are among the differen
tial species for the sub-variation, are absent here, as 
well as Vitex rehmannii, which is common elsewhere. 
Several grasses which differentiate the Rhynchelytrum 
villosum-Schizachyrium jeffreysii community are 
absent. They are: Diheteropogon amplectens, D. 
filifolius, Schizachyrium jeffreysii, Elionurus argenteus, 
Brachiaria serrata, B. nigropedata, Pogonarthria squar- 
rosa and Urelytrum squarrosum. Within the community 
Fimbristylis hispidula only occurs in three o f the four 
releves that typify the vegetation zones around old 
settlements.

(c) Releve Nos 71, 73, 60, 111 and 208, representing 
heterogeneous and disturbed quadrats, are grouped 
together in Table 1.

1 .1 .1 B Transitional sub-variation
One of the three sub-variations transitional to the 

variations on lower slopes fringes the northern 
footslopes of Maroelakop, occuring on very slightly 
sloping sites with eutrophic Hutton soils. The densely 
wooded vegetation is typified by four releves, Nos. 
171, 172, 169 and 170, of which no detailed structural 
analysis was made.

An average of 74 species, including 19 woodies, was 
found per plot. This is the highest average on the 
Reserve.

The vegetation cover is usually between 1 and 5% 
at each of the following height levels: 10-14 m; 
8-10 m; 3-5 m; and a 0 ,5 -3  m shrub layer. The 
field layer is up to 1,75 m high with 30-65% cover. 
Burkea africana, Terminalia sericea and Dichrostachys 
cinerea subsp. glomerata, are the dominant woody 
plants. Setaria perennis dominates the field layer and 
generally has a high cover, indicating moist conditions 
as in the Eragrostis pallens—Setaria perennis Variation 
( 1. 1 .2).

Common differential species in the field layer are 
Felicia fascicularis, Stylosanthes fruticosa, Sporobolus 
fimbriatus, Sphedamnocarpus pruriens, Ziziphus zeyhe- 
rana, Acacia caffra and Eragrostis acraea. The last 
four species occur only in this sub-variation. Some of 
the differential species are typical also of communities 
on the heavy lowland soils. These species are Acacia 
nilotica, A. karroo, A. tortilis, Ehretia rigida, Justicia 
protracta and Achyropsis avicularis. Further relation
ship with these communities is shown by the presence 
of Dichrostachys cinerea subsp. glomerata, in the 
tree and shrub layers; and Hibiscus engleri, Achyran- 
thes aspera, Celosia linearis, Blepharis maderaspatensis 
and Eragrostis lehmanniana in the field layer. Vernonia 
oligocephala, Justicea anagalloides and Fadogia monti- 
cola have relatively high presence as in the Eragrostis 
pallens—Setaria perennis Variation (1.1.2).

This sub-variation is transitional to the Panicum 
maximum—Acacia tortilis Communities of bottom 
land soils on the one hand, and the Eragrostis pallens— 
Setaria perennis Variation of lower sandstone areas 
on the other hand.

1.1 .1C  Transitional sub-variation
Another transitional sub-variation occurs on the 

high sandstone areas where outcrops are common 
and the soils are less deep and classified into the 
Mispah Series. Apart from considerably more 
Ochna pulchra shrubs and less Grewia flavescens shrubs 
there is no marked difference in dominants, structure 
and height with the typical sub-variation (1.1.1 A; 
Fig. 7).
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Several species indicate a relationship with the two 
remaining variations on moister, lower sandstone 
areas (1 .1 .2  and 1.1.3). Such species are Trachy- 
pogon spicatus, Schizachyrium sanguineum, Parinari 
capensis, Pygmaeothamnus zeyheri and Aristida aequig- 
lumis.

The sub-variation is transitional particularly to the 
Eragrostis pallens—Trachy pogon spicatus Variation 
(1 .1 .3) of the slightly sloping valley west of Maroela
kop.
1 .1 .1 D Transitional sub-variation

On the middle slopes of the sandstone area where 
soils gradually grade from the Hutton to the Clovelly 
Form, a third transitional sub-variation occurs.

In dominants and structure the vegetation does not 
differ clearly from the previous or from the typical 
sub-variation (Table 2; Fig. 7). The same species 
mentioned under the former sub-variation (1.1.1C ) 
indicate relations with the remaining two variations 
on lower slopes (1 .1 .2  and 1.1.3). The sub-variation 
is particularly related to the Eragrostis pallens— 
Setaria perennis Variation (1.1.2). Common features 
are the constant high cover of Elionurus argenteus; 
and the presence of Vernonia oligocephala and 
Justicia anagalloides, which occur also in sub-variation 
1 .1 .1 B fringing Maroelakop.

1 .1 .2  Eragrostis pallens—Setaria perennis Variation
This variation occurs in lower sandstone areas on 

distrophic Clovelly soils (Mosdale Series) with 
medium sand.

The vegetation differs from the Eragrostis pallens— 
Dombeya rotundifolia Variation (1 .1 .1) of upper 
slopes in the presence, height and cover of various 
woody species (Table 2; Figs. 7 and 10).

Scattered individuals of Faurea saligna, up to 10 m 
tall, occur. The dominants in the tree and shrub layers 
are Burkea africana, Terminalia sericea and Ochna 
pulchra. Eragrostis pallens and Setaria perennis are 
dominant in the field layer.

The general height distribution of dominant woody 
species is as follows:

Above 8 m: Burkea africana, followed by Termi
nalia sericea.

5-8 m: Burkea africana, followed by Termi
nalia sericea and Ochna pulchra.

3-3 ,5 m : Terminalia sericea, followed by Burkea 
africana.

2-3 m: Burkea africana, followed by Termi
nalia sericea, Grewia flavescens and 
Ochna pulchra.

1-2 m: Ochna pulchra, followed by Burkea
africana and Terminalia sericea.

Below 1 m: Ochna pulchra, followed by Burkea 
africana.

The average number of tree species per plot is seven, 
which is low compared to the average of 14 in the 
variation on upper slopes (1.1.1).

Total tree cover is considerably lower than in the 
latter Eragrostis pallens— Dombeya rotundifolia Varia
tion, usually less than 5%. Shrub cover is less than 
10% and a field layer of up to 1,8 m high covers 
30-75%.

Differential species are few and of low constancy. 
They include Hypoxis rooperi and Tristachia rehmannii. 
The high cover of Setaria perennis and Elionurus 
argenteus is characteristic. Brachiaria serrata, Themeda 
triandra and Chaetacanthus costatus have high 
constancy.

1 .1 .3  Eragrostis pallens—Trachy pogon spicatus
Variation
This variation occurs in the moderately sloping 

valley west of Maroelakop on coarse textured meso
trophic Clovelly soils (Sibakwe Series). The soils are 
better drained than those of the former variation 
because of their location at higher slope positions and 
their coarse texture.

The vegetation resembles the previous variation in 
presence, height and number of woody species. 
However, Terminalia sericea has generally a higher 
cover than Burkea africana at heights above 3,5 m. 
Total tree cover is also greater in this variation and 
can be up to 20%. Common woody species at different 
heights are (Fig. 7 and Table 2):

Above 3 m: Terminalia sericea, followed by Burkea 
africana.

2-3 m: Burkea africana, followed by Termi
nalia sericea.

1-2 m: Burkea africana and Ochna pulchra, 
followed by Terminalia sericea.

Below 1 m: Ochna pulchra, followed by Burkea 
africana and Terminalia sericea.

Fig. 10.—Physiognomy of the 
Eragrostis pallens— Setaria 
perennis Variation.
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A low average of seven woody species was recorded 
per plot. Trachypogon spicatus and Eragrostis pallens 
are dominant in a 1 ,75 m tall field layer with a total 
cover of 30-50%.

A small group of species with low constancy 
differentiates the variation. Conspicuous ones include 
Terminalia phanerophlebia in the tree and shrub layer 
and Cymbopogon plurinodis in the field layer. The high 
cover of Trachypogon spicatus is also characteristic.

1.2 Barleria bremekampii—Diplorhynchus Tree
Savanna (Table 3).
This community occurs on gentle to moderately 

steep slopes of rocky sandstone hills and ridges, where 
soils are litholitic and rocks cover 10-60% (Fig. 11).

The vegetation is broad-leaved savanna. Uneven, 
broken areas carry a dense woody vegetation and on 
more even terrain trees are less dense. Trees and 
shrubs of varying age and height occur in all parts of 
the savanna.

Common differential species include the tree 
Diplorhynchus condylocarpon, the shrub Barleria 
bremekampii and the forbs Tephrosia longipes, 
Rhynchosin totta, Cor chorus kirkii, Indigofer a comosa, 
Asparagus soundersiae and Euphorbia neopolycne- 
moides. Another differential species, Xerophyta retiner- 
vis, which occurs typically on very shallow soils and 
amongst outcrops, is conspicuous because of its 
unusual growth form of a protective cylinder of 
moisture absorbing leaf sheaths round a thin woody 
stem with adventitious roots (cf. Ayensu, 1973).

Three community variations correspond closely 
with the main physiognomic differences and are 
related to rockiness. Differences in aspect and degree 
of slope are apparently of less importance.

1.2.1 Pseudolachnostylis—Diplorhynchus Variation
This savanna is typical of the Maroelakop area, 

where it occurs on various aspects and degrees of slope, 
with 30-60% rock cover.

The vegetation has a dense phase on uneven rocky 
sites where trees are between 4 and 8 m high with 
30-60% cover, and a more open phase with 4-6 m

tall trees covering 5-20%. Diplorhynchus condylo
carpon is the only dominant tree. A 0 ,5 -2 ,5  m shrub 
layer covers up to 15% of quadrats with dense stands 
of Canthium gilfillanii', and a field layer of up to 1,50 
m has 5 40% cover, depending on the amount of 
rock. Schizachyrium jeffreysii is usually the dominant 
grass and Setaria lindenbergiana is locally dominant.

Differential species include the tree Pseudolachno
stylis maprouneifolia, the shrub Canthium gilfillanii 
and the forb Polygala rehmannii. The habitat of the 
relatively open phase of this community variation is 
very similar to that of the Enneapogon scoparius— 
Diplorhynchus Variation (1 .2 .2) on other rocky 
sandstone areas.

1 .2 .2  Enneapogon scoparius—Diplorhynchus Varia
tion
The moderately open savanna which covers most 

of the relatively unbroken rocky slopes of Stemmers- 
kop and the western sandstone ridges belongs to this 
variation, which occurs on northerly and southerly 
aspects with moderately steep slopes and 30-60% 
rock cover.

The trees are mainly 4-6 m tall with 5-20% cover. 
Shrub cover varies from 1-15% and grass and forb 
cover is between 25 and 50%. Combretum molle and 
Croton gratissimus are the dominant trees and 
Enneapogon scoparius is the dominant grass.

Common differential woody species include Croton 
gratissimus and the dwarf shrub Rhus magalismon- 
tanum. Differential species in the field layer are 
Enneapogon scoparius and the forbs Becium angusti- 

folium and Vernonia sutherlandii.
The characteristic presence and dominance of 

Croton gratissimus and Enneapogon scoparius is 
indicative of hot and dry conditions (cf. Theron, 1973; 
Coetzee. 1974; and 1975).

1 .2 .3  Burkea africana— Diplorhynchus Variation
This variation occurs on gentle slopes with 10-20% 

outcrop. Trees are between 4 and 6 m high and 
usually have up to 5% cover, which is much lower 
than in the previous variations on rockier sites. 
Shrubs cover up to 5% of quadrats, while grasses and

Fig. 11.— Barleria bremekampii— 
Diplorhynchus Tree Savanna 
of sandstone outcrop on 
Stemmerskop.



TABLE 3. Communities of sandstone outcrop and felsite uplands.
D = D i f f e r e n t ia l  fo r  one community ty p e ; d = d i f f e r e n t i a l  

fo r  two o r  more community type6 .
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* fVJ r-i O K\ -J an OlTNUMArH Q -J HWVOVfl £--CQ C£> Ĉ -f\l CVJ r-t K\ O-? 0*r^N£l HWC  ITV0O JN K\D -J- o  I - 3 F  ITN-3- KN J" -T KMA-J -J JS-T lAtA^/^^KNKNooprvj f\J (V H (\i 1\.H O ja H H H ^ ^ O v O v iv C  V i H i V H H H r t H H H H H H H r t H r t r t H r t r lH H H H i V i H H H H H H  ,«H

Quadrat s iz e  (a*- ; 200 i f  no t shown) I 888888'888888888888r i H H H H r+H H r lH H H r lH H H H r H

r- i\&  \Q  C'- i"V C^cp *JQ t\| K\ rH lav ru K\ C^vO r-mTV KN<y»lAKNO KMTv^CO l f \ r t
iP>-?vgtAvovovov£M>-y try no vo vQ fj iA-j- -3~ - j  k% r?\ ir\rn r\jKN.-<K\f\jK\-3-K\rvjru-TNumber o f  sp ec ie s K3K3S«M8RiM3tt33 3lRfc*J3- On C'- K\

T o ta l cover o f  g ra sses  and fo rb s  (JO

#  Bock o u tc ro p  

b o u ld ers  (20 cm diam eter) 

la rg e  I  medium sto n es  (2 0 -5cm) 

sm all s to n e s  (5-lcm ) 

g ra v e l (1  cm)

(a  * abundant; f  -  f re q u e n t; 

r  -  r a r e ; o = ab se n t)

$&82$8 RS'SSSS as JOS ° ft
a a a a a a a a a a a a a i a a a r a  

f f a a a a r a i o f o a a a a a  

f r r r a r a a , o  f o o a a a a a r  

f  r  f  r  r  f  r  a | o  o o f  o[ r  a  a

HOOrtftllTiOOOOO^OOOOHOH 0,0 O O O 0|*H 0 0 0 0 0  0 , 0 0 0 0 0 0 0 0 0 0 0 0  

o o o o r o r o a o o  f o o r o o o o  oj o o o o ° | °  o o o o o o ‘o o o o o o o o o o o o  

f o o f f o f o a o r f r f o o a f a  o ' o  o o o o f o o o o o  o*o o o o o o o o o o o o  

f o o a o o a f a a a o o a o o o a a  o»o o o o o f a a a f o  f •o o a o o o f o o o o o  

a o o a a a a a a a a a a a f o a a a  o! a  a a  a  o^a a a a  f  a  f . o o a o o o f o o o o o

Slope lA O 'O 'fV l O  ONrH CT*

Aspect : u 1 u  to u  to i O] Cf} Z  CO u
;---------- :--------1 :  ^  *
: W WWW I Z ^wwwizw^ W 2 2 ji j£ 2 2 2 3

D if f e r e n t i a l  s p e c ie s  o f  B a r le r ia  bremekam pii-D iplorhynchus 
Tree Savanna (1 .2 )
D D iplorhynchus condylocarpon
D X erophyta r e t i n e r v i s  • • • • • • •
D T ephrosia lo n g ip es  ...................
J) B a r le r ia  bremekampii • • • • • • •
d ( 2 .2 . l )  Kalanchoe la n c e o la ta  . . . . . . .
D Rhynchosia t o t t a  .......................
It Corchorus k i r k i i  • • • • • • • • • • •
d (D :l)  Ochna pu lch ra  .............................
D In d ig o fe ra  comosa .....................
D V itex  pooara ................................
D Asparagus s a u n d e r s i a e ............
D Euphorbia neopolycoem oides •
D Pavonia tra n sv a a le n se  ............
d (D :l)  Lannea d is c o lo r  .........................
D P ie c tra n th u s  za ta rh e n d i . . . .
D Hypoestes v e r t i c i l l a r i s  . . . .

Rhynchelytrum repens ..............
In d ig o fe ra  a d e n o id e s ..............
Grewia fla v e sc e n s  ....................
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D if f e r e n tia l  sp e c ie s  o f  P seudo lachnosty lis-D ip lo rhynchus 
V a ria tio n  (1 .2 .1 )
D P seu d o lach n o s ty lis  m ap ro u n e ifo lia

Canthium g i l f i l l a n i i  ...........................
D P o lyga la  rehmannii • • • • • • • • • • • • • • •

D i f f e r e n t i a l  s p e c ie s ‘o f  Enneapogon scoparius-D ip lo rhynchus 
V a ria tio n  (1 .2 .2 )

Enneapogon sc o p a riu s  
Croton g ra tis s im u s  . .  
Becium an g u s tifo liu m  
Vemonia s u th e rla n d i 
Rhus magalismontanum

D i f f e r e n t i a l  sp ec ie s  o f  community ty p es  1 .1 .1 ,  1 .2  and 1 .3 * 1 .1
d ( l . l . l )  P hy llan thus p a rv u lu s  .......................

Combretum m olle ..................................
E uclea n a ta le n s is  ........... • • • • • • • •
Ozoroa p an ic u lo s

d ( l . l . l )
d ( l . l . l )
d ( l . l . l )

r  r  r  
♦ -f ♦ ♦ 
r  •* ♦

d ( l . 1 .1 1 2 .2 ) 
d ( l . l . l )

A sparagus suaveolens 
Dombeya r o tu n d ifo l ia
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D i f f e r e n t ia l  sp e c ie s  o f  E ra g ro s tis  racemosa-Combreturn ap icu la tum
Tree Savanna (1 .3 * 1 )
d ( l . l . l B )  Combretum apiculatum   
d (D :l) V itex  rehm annii  
D Rue11a p a tu la   
D Crabbea a n g u s t i f o l ia  • • • • • • • • • • • • •
d ( 2 .2 . l )  L ippia ja v a n ic a   
D Lot ononis sp ............• • • • • • • • • • • • • • • •

D i f f e r e n t ia l  sp e c ie s  o f  Rhus leptodictya-Com bretum  ap icu la tum  
Tree Savanna (1 .3 * l* l)

d (2 .2 )  
d ( l . l . l A )  
d (D :l)
d ( l . l . l B ; 2 .2 )  
d(D sl)

d ( l . l . l B ; 2 .2 )
d ( l . l . l B : 2 .2 .2 : 3 )
d ( l . l . l A )

Rhus l e p t o d i c t y a ........................................
Peltophorum africanum  .............................
Chaetacanthus c o s t a t u s ..........................
E uclea u n d u la ta .................. ..
T erm in a lia  s e r ic e a  ................ ..................
S id a  chrysantha ..........................................
G ardenia 8p a tu l i f o l i a  .............................
E h re t ia  r ig id a  ........................ • • • • • • • . .

A cacia n i l o t i c a  ..........................................
Mundulea s e r ic e a  ...................... • • • • • • • «

D Ipomoea tra n s v a a le n s is  ...........................

D i f f e r e n t ia l  sp e c ie s  o f  Cymbopogon plurinodis-C om bretum  apiculatum  
V a ria tio n  (1 .3 -1 .2 )
D Cymbopogon p lu r in o d is  .............................

D i f f e r e n t ia l  s p e c ie s  o f E ra g ro s t is  ra cem o sa -D ig ita ria  m onodactyla 
G rassland  (l«3*2)

Ledebouria re v o lu ta  
A r is t id a  cu rv a ta  . . .  
B ergia decumbens . . .  
Gazania k rebsiana

D if f e r e n t ia l  sp e c ie s  o f E ra g ro s t is  n indensis-D i g i t  a r i a  monodactyla 
V a ria tio n  ( l* 3 * 2 .l)

H yperthe lia  d is s o lu ta  
E ra g ro s t is  n in d en sis  .

D if f e r e n t ia l  sp e c ie s  o f  T ris ta c h y a  re h m a n n ii-D ig ita ria  monodactyla 
V a ria tio n  ( l . 3 .2 .2 )

d ( l . l . 2 )

D if f e r e n t ia l  
Tree Savanna

d (D :l)
d ( l . l . l C ; l . l .
d ( l . l . l C ; l . l .
d (D :l)

d (D :l)
d (D :l)
d (D :l)

d (D :l)
d (D :l)
d(D sl)

T ris tac h y a  rehmannii . .  
Helichrysum nudifolium

sp e c ie s  o f  E ra g ro s t is  racem osa-Schizachyrium  je f f r e y s i i  
and G rassland (1 .3 )

1 D ;1 .1 .2 ;1 .1 .3 )
3J>;1 .1 .2;1‘.1 .3 )

E lionu rus a rg en teu s  ..................................
Trachypogon s p ic a tu s  ................................
S e ta r ia  p e r e n n i s ........................................
B ra c h ia ria  a e r r a ta  . . . . . . . . . . . . . . . . .
E ra g ro s t is  racemosa ..................................
D ig i ta r ia  m onodactyla .............................
Agathisanthemum b o je r i  • • • • • • • • • • • • •
N id o re lla  h o t t e n to t t i c a  ................ ....
E ra g ro s tis  g u m m iflu a ................................
P e r o t i s  pa ten s  ............................................
In d ig o fe ra  d a le o id e s  ................................
P o g o n arth ria  sq u arro sa  • • • • • • • • • • • • •
A r is t id a  ju n c ifo rm is  ................................
Euphorbia in a e q u ila te ra  .............. ..........
Urelytrum squarrosum ...............................
C assia  mimosoides .............. ..
K ohautia la s io c a rp a  ..................................
E ra g ro s t is  c u r v u la .......................'............
S ty lo sa n th e s  f r u t ic o s a  • • • • • • • • ..........
Hermannia p a rv u la  • • • • • • • • • • • • • • • • • •
D iplachne b i f l o r a  ..........• • • • • • • • • • • • •
A r is t id a  canescene ....................................

D i f f e r e n t i a l  sp e c ie s  o f  community ty p es  1 .2  and 1*3 (T able 3)
d ( - )  Loudetia  f la v id a  ................................
d ( - )  P e lla e a  calom elanos .........................
d (- )  A r is t id a  d if fu s a  ................................
d l l . 1 . IB) T richoneura g rand ig lum is ..............
d ( - )  Rhynchelytrum s e t i fo l iu m ................

D i f f e r e n t ia l  sp e c ie s  o f  Rhynchelytrum villosum -Schizachyrium  
j e f f r e y s i i  Tree Savanna and G rassland  (1 ) (T ab les  1 3)

D Rhynchelytrum v illo su m  ..............
D D ig it a r ia  e r i a n t h a ............• • • • •
D Burkea a f r ic a n a  .............................
D K ohautia v i r g a ta  • • • • • • • • • • • • •
D Cyperus m argaritaceu6  • • • • • • • •

V a lth e ria  in d ic a  ...........................
t Evolvulus a ls in o id e s  ...................
D B u lb o s ty lis  b u r c h e l l i i . . . . . . . .
D Comaelina a f r ic a n a  .......................
D Diheteropogon am plectens • • • • •
D J u s t ic i a  s p e r g u la e fo l ia  ............
D Schizachyrium  j e f f r e y s i i
D Cyphocarpa a n g u s t i f o l ia  • • • . . .
D Heteropogon c o n to rtu s  ................
D Combretum ze y h eri • • • • • • • • • • • •
D Comae l i n a  e r e c t  a  .................. ..
D ( d : l . l . l C ; l . l . l D ; 1 . 1 . 2 j l . l # 3 )  Schizachyrium  san g u in eu m ..........
D E ra c h ia r ia  n ig ro p ed a ta  • • • . . . •
D D iheteropogon f i l i f o l i u s  • • • • •
®(dsl.l.lC;l.l.lD;1.1.2;1.1.3) A r is t id a  aequig lum is ..................

T ephrosia b u r c h e l l i i ..................
D Merremia t r i d e n t a t a  .................. ..

G eneral and in fre q u e n t sp e c ie s
Themeda t r ia n d r a  ............................. ....
Aloe d av y an a+ A .tran sv aalen sis  . . .
A r is t id a  c o n g e s t s .............. .................
D ich rostachys c in e re a  subsp .g lom .
Maytenus spp .............................................
Gomphrena c e lo s io id e s  . . . . . . . . . . .
E ra g ro s t is  lehm anniana . . . . . . . . . .
E ra g ro s t is  p a l le n s  .............................
Sc1anur co c c in eu m .............. ...............
Panicum maximum • • • • • • • • • • • • • • • • •
E ra g ro s t is  r i g i d i o r  ...........................
Dicoma a n o m a la ......................................
P a r in a r i  c a p e n s i s ............................. ..
T riu m fe tta  so n d eri .............................
A sc le p ia s  f r u t ic o s a  ...........................
C ry p to lep is  o b lo n g ifo l ia  ................
A r is t id a  s t i p i t a t a  ..............................
Grewia m on tico la  ..................................
Hypoxis r o c p e r i ....................................
S ida d rege i .............................................
Dicoma m acrocephala ......................... ..
Ipomoea obscura ...........................
A cacia c a f f r a .........................
Monocymbium c e re s iifo rm e  • • • • • • • •
Landolphia ca p en s is  ...........................
PW 3^38 ......................................................
Fadogia m onticola ...............................
In d ig o fe ra  sanguinea . . . . . . . . . . . .
P o ll i c h ia  cam p es tris  • • • . . • • • • • • •
A r is t id a  a rg e n te a  ................................
F e l ic ia  f a s c i c u l a r i s ..............
A cacia t o r t i l i s  ....................................
Kalanchoe ro tu n d i f o l ia  .....................
D ioapyroa ly cx o id es  ............
P a v e tta  a s s im i l i s  ................................
F im b r is ty lis  h is p id u la  . . . . . . . . . .
Cymbopogon ex cav a tu s  .........................
G nid ia c a p i ta ta  ....................................
Anthospermum r ig id u r  .........................
O ldenlandia h e r b a c e a .........................
Lantana rugosa ......................................
S ida c o r d if o l ia  .........................• • • • •
S ida a lb a  • • • • • ........................... • • • • •
C assine t r a n s v a a le n s is  • • • • • • • • • •
Pappea ca p en s is  ....................................
Sporobolus fim b ria tu s  .......................
Solanus delagoense .............................
P o ly g a la  h o t t e n to t ta  • • • • • • • • • • • •
P h y lla n th u s in cu rv u s .........................
Cleome m a c u la ta ........... • • • • • • • • • • •
Chaseanurn hederaceum . . . . . . . . . . . .
P e l la e a  v i r i d i s ....................................
Dicerocaryum zanguebarium  . . . . . . .
A sparagus c f .  e x u v ia lis  • • • • • • . . .
T ephrosia p o ly s ta c h y a ........................
E uclea c r is p a  .........................................
Rhynchosia lo n g i f lo r a  ........................
A s p il ia  m ossam bicensis .....................
A cacia a ta x aca n th a ................................ .
E ra g rc s t is  superba
Lophiocarpus te n u is s im u s ................ .
H elhania p r o s t r a ta  ..............
Helichrysum c e r a s t i o i d e s ................ .
Lime urn v isc o su m .................................... .
S trychnos p u n g e n s ..............• • • • • . . .
D ig i ta r ia  brazzae  • • • • • • • • • • • • • • . ,
Z iziphus mucronata
Achyropsis a v i c u la r i s  ....................... .
Cynodon d a c ty lo n .................................. .
Combretum h ereroense  • • • • • ...............
Corchorus a s p le n i f o l iu s  • • • • • • • • • .
Maytenus te n u is p in a
Acacia m e l l i f e r a  • • • • • • • • • • • • • • • • .
S u te ra  burke a n a ..............
E uclea l i n e a r i s .................................... .
P h y lla n th u s  m ad e rasp a te n sis  . . . . . .
Rhynchelytrum re  p e n s ..........• • • • • • . .
Hemizygia canescens ........................... .
Raphionacme burkel
S tr ig a  a s i a t i c a  ........... ..
B o rre ria  scab ra  • • • • • • • • • • • • • • • • . .
Thunbergia a t r i p l i c i f o l i a  • • • • • . . ,
Thesium c y t is o id e s  • • • • • • • • • • • • • . .
Sonchus sp ..............
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S pecies  o f  double and s in g le  occurrence

A chyranthes a sp e ra  ( 2 0 1 : r | l l* 6 :r) , Anthericxim g a lp in i i  ( 2 0 2 s r ;2 0 ^ :r ) ,  A sparagus v i r g a ta  ( l 4 l* r ;1 5 2 : r ) ,  Becium obovatum ( l2 5 :+ ;1 3 1t : t ) ,  B idens b ip in n a ta  ( l5 * * :r ;1 7 7 :r ) . B r id e l ia  m o llis  
( I 7 8 : r ;1 9 2 : r ) f C a rissa  b is r in o s a  (2 0 1 : r ;1 5 0 : l ) ,  C e lo s ia  l i n e a r i s  ( l6 7 s r ;2 0 1 : r ) ,  Cucumis a f r ic a n a  ( l^ 7 5 r ;1 5 lJ r ) ,  Cyperus denudatus (1 1 5 :* ;1 1 7 :* ) , Dichanthium  pap illosum  ( l6 3 : r ; l 6 5 :+ ) ,  
Eriospermum sp . (1 9 0 :* ;1 9 2 :+ ), Euphorbia s c h in z ia n u s  (l3*»sr;135s* )t E ustachys m utica ( lU ls r ; lH 9 : r ) ,  Faurea s a lig n a  (l8l_s_rj203s*), G e ig e ria  e lo n g a ta  ( l^ 5 : r ;2 0 it:*f), H aplocarpha scaposa 
(11 5 s* ;1 2 6 :+ ), Iboza r i p a r i a  (1 9 0 :+ ;1 9 2 :+ ), In d ig o fe ra  h e te r o t r ic h a  (1 3 7 :* ;1 3 9 ^ ) ,  In d ig o fe ra  lo n g ip es  ( l3 6 :r ;lV » :r) ,.Ip o m o e a  c r a s s ip e s  <l**Os**>;l*+9:♦ ) ,  J u s t i c i a  a n a g a llo id e s  ( l8 7 :4 -;2 0 3 :t) , 
J u s t i c i a  f la v a  ( l ^ l j l l t f s r ) ,  J u s t ic i a  p r o t r a c t s  (1 5 0 :l;1 3 * t:* )a L eo n o tis  m icro p h y lla  ( I 7 9 :e > ; l8 l :r ; t Ochna p r e to r ie n s i s  ( l7 7 :+ ;1 9 0 : r ) t O x a lis  d ep ressa  ( l l 8 : 4 ;1 2 6 ; r ) ,  Po lycarpaea corymbosa 
( I 7 9 :* ;2 0 1 : t ) ,  P so ra le a  h o lu b i i  ( l 6 5 : l ; l 6 3 : - 0 ,  R hynchcsis minim a ( l7 9 s+ ;2 1 2 :+ ) , Rhynchosia monophylla ( l2 2 s r;l% 3 s^ ) |  Sarcostemma v im ina le ( I 7 6 : r ;1 3 5 : t ) ,  S ecu rid a ca  longipeduncxilata 
( l8 2 : r ;2 1 3 s r ) ,  S e ta r ia  lin d e n b e rg ia n a  (1 7 7 i2 ;1 7 8 :2 ) , Sporobclus s ta p f ia n u s  (1 ^ 2 :1 ;1 5 0 : r ) ,  S ta p e l ia  sp . ( l 3 6 ? r : l i l s r J ,  S t ip a g r o s t is  xmiplximis (1 ^ 6 :r ; 2 0 1 :1 ) , Teucrium capense ,
T ep h ro sia  f o r b e s i i  ( l2 * » :r ;1 7 6 :r)# T ephrosia l u p i n i f o l i a  ( l 6 ? : r ; 2 0 1 : r ) f T erm in a lia  phaneroph leb ia  ( l3 ^ : r ;1 5 1 s r ) ,  Trachyandra s a l t i i  ( l l § : r ; 1 2 7 : r ) ,T r i r a p h i e  andropogonoides (116 :* ; 6 5 : r ) ,  
V angueria cyanescens (I35**r | l % l : r ) ,  V ernonia monocephala ( l 2 0 J r ;1 5 3 s r ) ,  V ernonia s ta e h e l in o id e s  (120s r ;  1̂ *1 : r ) ,  In d ig o fe ra  sp . No. 205(167:r ; l 8 7 : * ) ,  Z orn ia l i n e a r i s  (l7 5 :« -;1 7 8 :r) .
R h o ic issu s  t r i d e n t a t a  (l9 0 :r ;1 3 0 :* f) .

A bu tilon  p i lo sa -c in e re u s  ( l ^ l i r ) ,  Acalypha a n g u s ta ta  ( l 2 5 : r ) .  A cacia k arro o  (2 0 1 :1 ) , A cacia ro b u s ta  ( l U l : r ) ,  Albuca s e to s a  ( l l 7 : r ) .  Anthericum sp . (1 9 1 :r ) v B a r le r ia  p r e to r ie n s i s  
( I 9 2 : r ) ,  B eeuartiodendron  magalismontanum ( l8 5 s r ) ,  B idens p i lo s a  ( l 7 6 : r ) ,  B le p h a r is  i n t e g r i f o l i a  ( lU 5 :r ) ,  B le p h aris  su b v o lu b il is  (139 :+ } , B cM tea a n te n n if e ra  ( l 5 0 : r ) ,  B ra c h ia ria  
b r l^ a n th a  ( lM * :r ) , Canthium h u il ie n e e  ( l* » 3 :r), Canthium pap illo sum  (2 1 2 :+ ), C arallum a sp . (1 5 7 :* ) , C haetacanthus b u r c h e l l i i  (1 3 6 :+ ) , Chascanum p in n a tifid u m  ( l 8 6 : r ) ,  Commelina b en g h a len sis  
( I 5 6 : r ) ,  C orchorus sp . (13**:+), Crab be a h i r s u ta  (2 0 5 :* ) , C ra s su la  nodulosa \2 0 3 :+ )» C rasstila  pen tandra  ( l 2 ^ : r ) ,  C rassu ls  t r a n s v a a le n s is  ( l t o : * ) ,  C ussonia s p ic a ta  ( l 4 9 s r ) ,  C yathula cylindr^Tca 
(2 0 6 :+ ) , Cycnium adonense (l* » 8 :r), Cyperus r u p e s t r i s  (l9 0 :-» ), Cyperus ephaerosperaue (2 0 3 :^ ) , D ichapetalum  cymosum ( l 7 6 : r ) ,  E le p h a n to rrh iz a  o b liq u a  ( l 5 1 : r ) ,  E r a g ro s t is  ac rae a  (2 0 1 :r ) ,  "" 
E ra g ro s t is  he terom era (1 2 6 :r ) ,  E ry th rococca m enyharth ii ( l 8 3 s r ) f E uphorbia c la v a r io id e s  (l^ » 9 :r), Euphorbia in g en s (1^1 : r ) .  Euphorbia neopolycnem oides ( l 8 6 : r ) ,  E u ^ io rb ia  t i r u c a l l i  ( l 5 6 : r ) ,  
Euphorbia s p . ( 1 9 0 :r ) ,  G e ig e ria  sp . (l* * 7 :r), G isek ia  p h am a ceo id es  ( l 7 7 s r ) ,  G lad io lu s  sp . (1 8 3 :* ) , G nidia c a p i ta ta  ( l 2 1 : r ) ,  Helichrysum  k r a u s s i i  (1 9 2 :* ) , Helichrysum  nudifo lium  (2 0 3 :* ), 
Helicnrysum  subglom eratu= ( H 5 : r ) ,  Hermannis b o ra g in if lo r a  ( l2 3 * r ) ,  Hermannia g ra n d if o l ia  ( l7 9 : * ) i  Hermannia q u a r tin ia n a  (2 0 1 :♦ ) , H ib iscu s  cannabinus ( l 8 6 : r ) .  H ib iscu s  e n g le r i  (l3^» :r), 
In d ig o fe ra  s p . No. 410 ( l l 9 : r ) # Ipomoea om aanii ( l 6 6 : r ) ,  J u s t i c i a  c h e i r a n th i f o l i a  ( l l 5 : r ) ,  Lannea e d u l is  (1 3 7 :* ) , Leucas m a r tin ic e n s is  ( l 7 6 : r ) ,  Leucas n e u f liz e a n a  ( l8 6 :+ ) ,  L ineur 
fe n estra tu m  ( l 8 6 : r ) ,  Lopholaena c o r i i  f o l i a  ( l 8 6 : r ) ,  Mari sc  u s  ca p e n s is  ( l9 1 * r ) ,  Micro c h i  oa c a f f r a  ( l 9 0 : r ) ,  Monsonia a n g u s ta ta  (l* * 8 :r). Mosdenia le p to s ta c h y s  ( l 3 6 : r ) ,  Ochna h c l s t i i  ( l9 1 :+ )»  
O enothera ro se a  (1 3 8 :* ) , O puntia sp . (1 7 7 s r ) . Oxygonum sinuatum  ( l 8 6 : r ) ,  Pachycarpus sch in z ia n u s  (1 2 0 :^ ) , Panicum la e v ifo liu m  ( I 3 8 :r 5 ,  P entarrh inum  insip idum  ( l 8 ? : r ) t P ie c t  ra n th u s 
c y lin d ra c e u s  ( 1 3 7 ^ ) .  P o ly g a la  a lb id a  ( l l 5 : * ) t P o r tu la c a  p i lo s a  ( l2 3 : l ) «  P ro te a  g ag u e d ii (2 0 3 :+ ), P seu d o b ra ch ia ria  d e f le x a  ( l 7 8 : r ) ,  P u t t e r l i c k i a  py racan tha  ( l ^ l : r ) ,  Rhxis py ro ides  ( l 5 5 i r ) ,  
S cab iosa co lum baria ( l 6 3 : l ) ,  S ch reoera a r g y ro tr ic h a  ( l 7 7 s r ) .  S ch izo b a sis  i n t r i c a t e  4 l8 8 : r ) .  Schizachyrium  urm ulus ( l6 6 :+ ) ,  S c irp u s  h y s tr ix  (1 1 5 : ^)« S c irp u s  leu c an th u s  ( I 1 5 :* ) t S e la g in e lla  
d re g ii  (1 5 1 :* ) , Senecio a f f i n i s  ( l 3 9 : r ) ,  S eaecio  in o m a tu s  v l2 6 : t ) ,  Solanum incanurn (2 0 ^ : r ) ,  Solanum ay sim b riifo liu m  ( I 3 7 : r ) ,  Sphedannocarpus p ru r ie n s  ( l 5 3 s r ) ,  S porobolus a f r ic a n u s  (2 0 1 :r ) ,  
S porobolus c f .  s ta p fia im s  ( l l 8 : r ) .  S trychnos co c cu lo id es  ( l 4 l : r ) ,  T ag e tes  m inuta ( l ^ 6 : r ) ,  T rag ia  r u p e s t r i s  (177:*)» T ephrosia c f .  p o ly sta ch y a  ( l3 5 s* )»  T hunberg ia n e g le c ta  ( I 5 2 : r ) ,  V itex 
z e y h e ri (1 5 5 :r ) ,  l o r n ia  c a p en s is  ( l 8 6 : r ) .
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forbs have 50-60% cover—the highest in the com
munity. Burkea africana and Diplorhynchus condylo- 
carpon are the dominant trees and Loudetia flavida and 
Schizachyrium jeffreysii the dominant grasses.

Species which differentiate the community variation 
on their characteristically high cover are Burkea 
africana, Brachiaria serrata, Loudetia flavida and 
Merremia tridentata.

1.3 Eragrostis racemosa—Schizachyrium jeffreysii
Tree Savanna and Grassland (Table 3).
This community includes all the felsite elevations 

and the footslopes of the southern sandstone areas 
and covers approximately a third of the Reserve. The 
topography is gently sloping to virtually level and 
during winter nights frost intensity presumably varies 
from mild on upper slopes to more severe on lower 
slopes. Because of their felsite origin and lower slope 
position the sandy soils are richer in minerals than 
soils of related communities on sandstone (1.1 and 
1.2).

Broad-leaved savanna occurs on the uplands, where 
shallow, well-drained soils are underlain by weathered 
felsite. Grasslands occur on frostier lower slopes with 
shallow to deep poorly drained soils, underlain by a 
hard flintite bank. Most of the deeper grassland soils 
have mottled perched gley horizons and soft plinthic 
B-horizons, a result of fluctuating water tables and 
lateral movement of water. The termitaria thickets 
that occur throughout these savannas and grasslands 
belong to a different community (2.2).

Differential species include 14 grasses and eight 
forbs. Table 3 shows that the most common differen
tial grasses, Elionurus argenteus, Trachypogon spicatus, 
Setaria perennis and Brachiaria serrata, are not 
exclusive to this community. Exclusive differential 
grasses are Eragrostis racemosa, E. gummiflua and 
Digitaria monodactyla. Constant differential forbs are 
Agathisanthemum bojeri, Nidorella hottentottica and 
Stylosanthes fruticosa.

Grunow (1965) described related savanna and 
grassland communities from Soutpan, near Pretoria. 
The distinctive habitat feature of the grassland there is 
soil drainage impeded by an ironpan near the soil 
surface. On the poorly drained felsite areas at Nylsvley 
frost appears to be an additional habitat factor 
favouring grasslands.

1.3.1 Eragrostis racemosa—Combretum apiculatum
Tree Savanna.
Most of this savanna community on felsite occurs 

on the upper slopes of a broad ridge in the north
west and on a small isolated eastern elevation. 
Both stands occur uninterruptedly and coincide with 
soils of the Mispah Series (Mispah Form), which are 
shallow, well-drained and underlain by weathering 
felsite. Parts of the community occur on litholitic 
soil and on a local patch of soil belonging to the 
Glenrosa Series (Gemvale Form), which has a coarse 
to medium textured sandy orthic A-horizon and a 
cutanic B-horizon with 15-30% clay.

Tree density in the felsite savanna varies consider
ably. Open stands, with approximately 20% tree 
cover, are the most extensive. Trees become sparse 
with less than 5% cover towards the grasslands and 
dense tree stands with up to 60% cover occur in belts 
throughout the savanna region. These dense stands 
are presumably situated above interbedded rocks with 
favourable moisture conditions. This was suggested by 
Theron (1973) as a tentative explanation for the

occurrence of similar dense belts in the felsite savannas 
at Loskopdam. Grass and forb cover in the savanna 
is usually between 40 and 70%.

Combretum apiculatum and Vitex rehmannii are 
common trees in all three savanna phases and are also 
the most conspicuous differential species of the 
community. Other differential species include the 
low shrub Lippia javanica and the forbs Ruellia 
patula and Crabbea angustifolia.

The felsite savanna has a group of species in 
common with communities of sandstone uplands 
(1.1 and 1.2). The characteristic species combination, 
particularly that of the typical Rhus leptodictya— 
Combretum apiculatum Variation (1 .3 .1 .1 ), shows 
affinities also with the Euclea undulata—Acacia 
tortilis Tree Savanna of the bottomlands (2.2). 
Theron (1973) found a highly significant positive 
regression of Combretum apiculatum, which is one of 
the differentiating species of the felsite savanna, with 
iron content of the soil. The closely related Andropogon 
amplectens—Combretum apiculatum—Bulbostylis col- 
lina Community described by Grunow (1965) occurs 
on very shallow, sandy, acid, sedentary soils, underlain 
by iron pan. A typical variation and a transitional 
variation to grassland were found.

1 .3 .1 .1  Rhus leptodictya—Combretum apiculatum
Variation (Fig. 12)
The extensive typical variation includes the mod

erately open to dense savannas, with 20-60% tree 
cover. Most trees fall in the 2-6 m height range and 
several species have individuals of various ages over 
the entire height range. The tallest trees, which are 
sparsely scattered, are usually up to 8 m and occasion
ally up to 10 m high.

The typical variation has more than 20 woody 
species of which 17 occur in at least 25% of the 
releves. The dominant woody species are Combretum 
apiculatum, Vitex rehmannii, Combretum molle, Pelto- 
phorum africanum, Terminalia sericea and Burkea 
africana. The dominant grasses are usually one or 
more of the following: Setaria perennis, Laudetia 

flavida, Theme da triandra, Trachypogon spicatus, 
Rhynchelytrum villosum, Schizachyrium sanguineum 
and Elionurus argenteus.

Nearly all differential species are woody and of these 
the following have high constancies: Rhus leptodictya, 
Peltophorum africanum, Euclea undulata and Terminalia 
sericea.

1 .3 .1 .2  Cymbopogon plurinodis—Combretum api
culatum Variation
This variation, represented by 5 releves, is tran

sitional to Eragrostis racemosa—Digitaria monodactyla 
Grassland (1.3.2) on frosty lower slopes with poorly 
drained soils. Woody plants have less than 5% cover 
and include sparsely scattered tall trees, interspersed 
with small trees and shrubs that are predominantly 
between 1,5 and 4 m in height.

The transitional variation has much fewer constant 
woody species than the previous typical variation. 
Woody species occurring in more than one releve 
are: Vitex rehmannii, with 100% presence; Combretum 
apiculatum (80% presence); Acacia caffra (60%); 
Combretum zeyheri (40%); and Parinari capense, a 
low shrub in the field layer, with 40% presence. The 
dominant shrubs are usually either Vitex rehmannii or 
Acacia caffra. Dominant grasses include Elionurus 
argenteus, Digitaria cf. eriantha, Cymbopogon pluri
nodis, Trachypogon spicatus, Setaria perennis, Eragros
tis curvula and Schizachyrium sanguineum.
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1.3 .2  Eragrostis racemosa— Digitaria monodactyla 
Grassland

The grassland community of relatively frosty and 
poorly drained areas occurs on slopes at the bottom 
end of a broad valley in the northernmost part of the 
Reserve and as a narrow fringe on the lowest slopes of 
the sandstone and felsite areas (Fig. 13).

Cover in the grassland varies from 50-80%. A 
short, xeric grassland variation occurs on very shallow 
dry soils of convex slopes and a tall mesic grassland 
variation occurs on deep soils of concave and flat 
areas where soil and moisture accumulate.

Although the community has few positive differen
tial species, it is strongly negatively defined. The most 
constant differential species are the geophyte Lede- 
bouria revoluta and the grass Aristida cur vat a.
1.3.2.1 Eragrostis nindensis—Digitaria monodactyla

Variation
The xeric short grassland variation occupies most of 

the predominantly convex slopes in the northern

part of the Reserve. The soils are shallow, gravelly 
and stony, usually dry but underlain by a hard 
impenetrable flintite bank causing impeded soil 
drainage during wet periods. Elionurus argenteus 
is the only constant dominant. Occasional co-domi
nants include Setaria perennis, Loudetia flavida, 
Rhynchelytrum villosum, Digitaria cf. eriantha, Trachy
pogon spicatus, Brachiaria serrata and Aristida diffusa. 
In the xeric grasslands, besides numerous termitaria 
bush clumps, one also finds isolated tall trees or small 
groups of trees. These are mainly Combretum apicu
latum, Acacia caffra, Peltophorum africanum and 
Burkea africana. Near alluvial areas intrusive shrubs of 
Acacia tortilis, A. nilotica and A. karroo may occur 
in the grasslands.

The community is differentiated by Hyperthelia 
dissoluta and by Eragrostis nindensis, a desiccation 
tolerant grass, typical of xeric grassland (cf. Gaff & 
Ellis, 1974; and Coetzee, 1975).

Fig. 12.— Rhus leptodictya— 
Combretum apiculatum  Va
riation on felsite uplands.

Fig. 13.—Eragrostis racemosa— 
Digitaria monodactyla Grass
land with scattered termi
taria thickets.
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1 .3 .2 .2  Tristachya rehmannii—Digitaria mono
dactyla Variation
The mesic tall grassland variation occurs on deep, 

non-gravelly and moist soils found mainly on flat 
to concave, very gentle slopes in areas of soil and 
water accumulation. Included are parts of the felsite 
valley in the north and the grassland fringes on te 
lowest felsite and sandstone slopes. The deep grass
land soils of the felsite region belong mainly to the 
Wasbank and Longlands Forms, which have orthic 
A-horizons; perched gley horizons, mottled with 
accumulated iron and magnesium oxides; and plinthic 
B-horizons—a type of profile resulting from prolonged 
poor drainage. The deep soils of the sandstone grass
land belong mainly to the Fernwood Series (Fernwood 
Form) and Soetmelk Series (Avalon Form). The 
Fernwood Series is an orthic A-horizon on medium 
textured regie sand and the Soetmelk Series comprises 
an orthic A-horizon, yellow apedal B-horizon and a 
soft plinthic B-horizon with 15-35% clay.

Tristachya rehmannii, a tall grass with very high 
fibre content, and Setaria perennis, a typical meso- 
phytic grass (see also 1.1.2), are characteristically 
dominant. Occasional co-dominant and sub-domi- 
nants include Trachypogon spicatus, Elionurus argen- 
teus, Digitaria cf. eriantha and Eragrostis gummiflua.

Differential species are Tristachya rehmannii (a 
dominant) and the mesophytic forb Helichrysum 
nudifolium.

2. Communities o f flat bottomlands and o f termitaria 
(excluding the se lf mulching and vertic soils) 
(Table 4)
(Panicum maximum—Acacia tortilis Tree 
Savannas and Termitaria Thickets)

Part of the flat bottomlands consists of recent 
alluvium with a variety of calcareous clay soils. The 
vegetation is microphyllous thorn savanna. Included 
also are termitaria thickets which occur throughout 
the Reserve except on the sandstone elevations. Tree 
density varies from canopies interlocking on the

termitaria to sparsely wooded grassland on very 
brackish clay soils. Trees vary in height up to 10 m, 
the tallest trees occurring on termitaria. The field 
layer varies in height and cover depending on soil 
brackishness and the amount of grazing. Common 
differential species are Acacia tortilis in the tree and 
shrub layer; and Panicum maximum, Aloe spp. and 
Chloris virgata in the field layer.

Floristically related communities were described 
by Grunow (1965) from the farm Soutpan where 
Acacia tortilis is very common in communities on 
deep, well-drained, alkaline soils.

The savanna has two communities associated with 
differences in soil texture and soil brackishness.

2.1 Sporobolus ioclados—Acacia tortilis Tree Savanna
This community occurs on very heavy, compact, 

hard and brackish soils, belonging to the Shephardvale 
Series (Valsrivier Form; Fig. 14). The soils have a 
strongly structured B-horizon with more than 55% 
clay. All plots were heavily grazed and poor in 
species, the average number of species being 19 per 
plot. The vegetation usually consists of 2-6 m high 
trees, covering up to 10%; a 0 ,5 -2  m shrub layer with 
less than 1 % cover; and a field layer up to 0 ,5  m with 
15-50 % cover.

The community is strongly differentiated by 
Sporobolus ioclados and Ocimum canum. The tree 
Boscia foetida var. rehmannii is also characteristic, 
but occurs sporadically.

2 .2  Euclea undulata—Acacia tortilis Tree Savanna
and Termitaria Thickets
This community includes the vegetation on less 

brackish, less heavy and less compact soils and on 
termitaria of the bottomlands. The vegetation varies 
from dense, impenetrable thicket on the termitaria to 
open savannas on alluvium. Carissa bispinosa and 
Euclea undulata are dominant and differential woody 
species. Two variations are recognized.

Fig. 14.— Sporobolus ioclados— 
Acacia tortilis Tree Savanna 
on heavy brackish soils. 
Acacia tortilis in left fore
ground.
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TABLE 4. Communities of termitaria and alluvial flats.

D = d i f f e r e n t i a l  fo r  one community ty p e ; d ■ d i f f e r e n t i a l  fo r

two o r more comnunity ty p es .

Community number
2.1 2 .2

2 .2.1 2. 2.2

Releve number nj f\j P K\*H rH rH £3 'H *“• •-* ri

Quadrat s iz e  (m^) 8 8 8 8 £ 8 8 8
O itJq  0  0  Q 0  0  0^25885 8  S3 8

Number o f  sp e c ie s k> 00r i H IM N -r (> h  ctnvo.ia ^ r-i K\ iHm f\J -T m J- K w  KN (M m r\J

T o ta l cover o f  g ra sse a  and fo rb s  (%) r-i
itn in ro r\j R m o m  

h  -2F rvj3
Geology: f  a f e l s i t e ;  b ■ b a s a l t ;  a  « alluv ium a a a a f  f  f f f  f |b a a  a a a a b

T * on te rm ita r iu m T T T T T T|T T T T

D if f e r e n t i a l  sp e c ie a  o f  Panicum maximum-Acacia t o r t i l i s |
Tree Savanna and T h icke t (2 ) I
d ( l . l . l B ) r 2 1 2 2 2 3 4 2 4 r  2 1 2 1 4  4
D 4 1 4 1 1 2  1 ♦ 1 ♦ 1 4 4 1 4 1 4
d ( l . l . l A ) 2 r 1 1 2  2 2 2 2 2 2 2 2 3 4 4
D 4 4 2 r  1 1 1 1 1 4 2 4 ♦ l r r
D 1 1 4 2 4 4 ♦ * 1 . r 2 1 r
d ( l . l . l B ) r 4 r 1 4 4 4 4 4 14 r  r 4 4  4
d ( l . l . l B ) 1 r 1 1 *1* 4 4 4 4
D 4 r 4 ' r 4 4
D 4 1 4 4 4 I 4
D 4 4 r 4 r  r
D 4 4 4 r  r  4 r |
D 1 r  r r  4 1

D if f e r e n t i a l  sp e c ie s o f  S porobolus io c lad o s-A ca c ia  t o r t i l i s 1
Tree Savanna (2 .1 ) |
D 2 2 2 1 1 1
D 4 4 4 r r 1 4 4

D if f e r e n t i a l  sp ec ie a o f  Euclea u n d u la ta-A cacia  t o r t i l i s |
Tree Savanna and T h icke t (2 .2 )
D 4 4 1 4 ♦ 2 4 I2 2 1 4 4 4 4 1
d ( l . 3 .1 .1  ;1 .1 .1 B ) 2 2 3 2 2 3 .2 2 4 2 4 1 4
d ( l . i . i ; i . 2 ; l . 3 . 1 . 1 ) 4 1 1 1 4 1 1 l1 1 2  4 4 r  4
d(3) r 4 2 1 2 2 2 r  2 r r  r l
D 4 4 4 4 1 ♦ ♦ 4 2 1 4
D 4 1 2 2 2 1 4 1 1 r  1
d ( l . 3 .1 .1 ) 1 2  2 4 1 2 I r  r r  4
d ( l . 3 .1 .1 5 1 .1 .IB) 2 4 1 1 4  2 4 r r  r
D 4 4 4 4 4 4 r | 4 r  4 4

D 4 r  r r r  r 4 r r
D 4 4 r r 4 I r  4 r
D 4 4  2 r 2 4 1
d (- ) D ich ro stach y s c in e re a  subsp . g lom era ta . . . 2 4 4 14 r r r
D r  r 4 1 4  2 r

D i f f e r e n t i a l  sp e c ie s o f  Pappea capensio -A cac ia t o r t i l i s 1
V a ria tio n  (2 .2 .1 )
D 1 4  2 2 2 2 !4 4
D r  4 4 ♦ r  4 |5 3 2 r
D 4 4 1 4 4  4 r
d ( - ) r  r  4 4 4 | r r  r
D 4 4 1 r  ' r r  4 1
D r  r r 4 14 r
D 4 4 4 r 4  r l r
D r  r  4 4 r  4 1
D 4 4 4 r r | r
d ( l . l .B ) 1 4 4 2 r
d ( l . 3 . l ) 4 r  4 4 4 4 | r 4 r
d (1 .2 ) 4 4 4 4 4 4 ' 4 r
D 1 4 1 r
D r  4 4 4 1
D 4 r r
D 4 r  r l

D i f f e r e n t ia l  sp e c ie s o f  A cacia n ilo tic a -A c a c ia  t o r t i l i s
V a ria tio n  (2 .2 .2 ) 1
d ( l . l . l B ; 1 .3 .1 .1 ; 3 ) 4 | r r  1 4 r  r
d ( l . l . l B ; 3 ) 4 1 r 2 4 4 2 1
D ♦ , r r  4 4 4

G eneral and in fre q u e n t sp e c ie s

4 1 2 4 r  1 1 1 3  +
1 4 r 4- ¥ 2 4 4
r r r | 4 4 2

+ r r r r
r r I r r

♦ 1 r 4 2
4 r 1 r 4

+ r l r r
r 4 ♦ | r

r r l r r
r r r  4

+ 4 1 4 4

+ 1 r  4 r
r r  4

1 4 1 r
r r 4

1 4 r
r r

4 r | r
1 r r

r r  4 1
4 r  r

r  4

r  r  4

S p ecie s  o f  double and s in g le  occurrence

A butilon  au s tro -a fr ic an u m  (205?r ;  198 :r ) f A cacia ro b u s ta  ( 1 3 2 : 1 ; 205 : 4) ,  Asparagus a f r ic a n u s  
(160:4-; 195 :r ) ,  B oscia f o e tid a  ( l 5 7 : r ;  1 2 8 :r ) ,  B o th r io c h lo a in s c u lp ta  (1 J2 :+ ; 2 0 5 :4 ) , Conyza 
b o n a r ie n s is  (196:+ ; 195:♦)» C ro ta la r ia  sphaerocarpa (160 :4 ; 17**:r), E ra g ro s t is  ob tu sa  ( 206: 4 ; 
195s+ )| E ra g ro s t is  cu rv u la  (195^♦; 2 0 5 : r ) ,  E ra g ro s t is  r i g i d i o r  (206 :1 ; 1 9 8 :1 ), Rhus lan c ea  
( I 3 0 :r ;  131 :r ) ,  S co lo p ia  ze y h eri (130 :2 ; 1 3 1 :r ) ,  Securinega  v iro s a  ( l 3 3 : r ;  205 : 4) ,  Tarchonanthus 
cam phoratus (129:*» 1 9 8 :2 ) , V ernonia poekeana (I5 7 » r; 19**:r).

A cacia hebeclada  (1 2 8 :2 ) , A chyranthes s ic u la  ( 1 2 8 : 4) ,  Acrotome a n g u s t i f o l ia  ( l 5 7 : r ) ,
A r te m ia io p sis  v i l lo s a  (1 5 8 :1 ) , A sparagus v ir g a ta  ( l 9 8 : r ) ,  B idens b ip in n a ta  ( l 9 6 : r ) ,  B idens 
p i lo s a  (1 9 ^ :4 ) , Bonatea a n te n n if e ra  ( l 3 1 : r ) ,  Crabbea h i r s u t a  (2 0 5 :4 ) , Denekia c a p e n s is  ( 1 59 : 4) ,  
D ic l ip te r a  m icran th es  ( l 9 6 : r ) ,  D ovyalis ze y h eri (1 3 0 :2 ) , Echinochloa h o lu b ii  ( 1 5 7 : 4) ,  E p a lte s  
g a r ie p in a  (1 5 9 :1 ) | E ra g ro s t is  c i l i a r e n s i s  ( l 3 2 : r ) ,  E r a g ro s t is  t r ic h o p h o ra  (1 5 7 :2 ) , E rig e ro n  
f lo rib u n d u s  (1 3 3 :r ) ,  J u s t i c i a  natammensis ( l 60: r ) ,  Lepidium africanum  ( l 9 6 : r ) ,  Leucas 
n e u f liz ia n a  (172*:!*), Honsonia a n g u s ta ta  (l7 * * :r), Monsonia b i f l o r a  ( l 60: r ) ,  N id o re lla  r e s e d i f o l ia  
( I 9 8 : r ) .  O tio p h era  sp . ( I 5 7 : r ) .  Panicum deustum ( 1 98 : 4) ,  Panicum la e v ifo liu m  ( 1 98 : 4) ,  P o rtu la c a  
p i lo s a  ( 1 7 ^ : 4) ,  Rhus g u e in z ii  (206: 4) ,  Ruschia sp . (1 2 9 :4 ) , S cab iosa colum baria ( 1 98 : 4) ,
Schkuhra p in n a ta  ( l 3 1 : r ) ,  S chm idtia  pappophoroides (1 7 ^ :1 ) , S c irp u s  sp . (19**:*)* Sporobolua 
io c la d o s  (19^*:^)| Sporobolua p an ic o id e s  ( l 28 : r ) ,  S tr ig a  g e a n e rio id e s  (157*^)t V ernonia 
fa a c ic u la r ia  ( I 9 8 : r ) .
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2.2.1 Pappea capensis—Acacia tortilis Variation
This variation comprises the vegetation on termi

taria of the felsite elevations. There are many woody 
species. Plant growth is dense and sometimes virtually 
impenetrable because trees, shrubs and climbers 
interlock (Fig. 15).

A 2-8 m tree and tall shrub layer has 30-70% 
cover. Lower strata are: a 0 ,5-2 m shrub layer with
5-25% cover; and a field layer up to 0 ,5  m with 10- 
40% cover. Euclea undulata and Ziziphus mucronata 
dominate the tree and tall shrub layer and Carissa 
bispinosa dominates the low shrub layer. The most 
common differential woody species is Pappea capensis. 
In the field layer Kalanchoe lanceolata, Plectranthus 
cylindraceus and P. neochilus are typical differentials.

2 .2 .2  Acacia nilotica—Acacia tortilis Variation 
(Fig. 16)
This variation occurs typically on calcareous 

alluvium. The relatively sandy soils on the river 
banks belong to the Limpopo Series (Oakleaf Form) 
and the heavier soils belong to the Shephardvale

Series (Valsrivier Form). Part of the variation is 
found on dark calcareous clay soils with vertic 
characters and crusting surface belonging to the 
Gelykvlakte Series (Arcadia Form).

Acacia tortilis is the dominant tree. Carissa bispinosa 
dominates the shrub layer, and Panicum maximum and 
Eragrostis lehmanniana dominate the field layer.

The vegetation consists of a 6-10 m tree layer with 
up to 10% cover; a 2-5 m tree layer with 1-5% cover; 
a 0 ,5-2  m shrub layer with 1-5% cover; and a 1,3 m 
high field layer with 20-75% cover, depending on the 
amount of grazing. Common differential species are 
Acacia nilotica, A. karroo and Blepharis transvaalensis.

Releve Nos. 206, 156 and 193 are from bottomland 
termitaria and are transitional between the bottom
land alluvium variation and the upland termitarium 
variation. Several differential species of the upland 
termitaria are present, including Cassine transvaalensis, 
Jasminum breviflorum and Maytenus heterophylla, 
but others such as Pavetta assimilis, Plectranthus 
neochilus and P. cylindraceus are absent. This illu
strates a floristic gradient from elevated felsite

F ig .  15.—Termitarium thicket 
belonging to the Pappea 
capensis—Acacia tortilis Va
riation.

Fig. 16.— Acacia nilotica— Acacia 
tortilis Variation on alluvium.
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termitaria thicket (2 .2 .1), via bottomland termitaria 
thicket, to alluvium savanna (2.2.2). This gradient is 
associated with special termitarium conditions (Van 
der Schijff, 1957) and water table.

A separate alluvial community, of small extent, 
occurs south of the main road to Holme Park. The area 
is flat and low-lying with yellowish brown silty clay 
loam soil. The vegetation consists of a 2-3 m tall 
woody stratum with 2% cover, dominated by Rhus 
pyroides and Diospyros lycioides and a field layer 
with 75% cover, mainly of Elionurus argenteus and 
Eragrostis spp. Sparsely scattered tall Acacia mellifera 
subsp. detinens and Ziziphus mucronata trees and 
occasional small Acacia tortilis shrubs also occur. 
The woody species indicate relationships with other 
alluvial savannas but the field layer is distinctly 
different with elements of marshy grasslands and 
communities of self-mulching vertic soils. The 
following is an example of this Rhus pyroides— 
dominated savanna:
Releve No. 216 (lOx 20 m)

Trees and shrubs:
Rhus pyroides................................................................ ........1
Acacia tortilis................................................................ ........+
Acacia mellifera subsp. detinens............................... ........r
Diospyros lycioides...................................................... ........r

Field layer:
Denekia capensis.......................................................... ........+
Epaltes gariepina..........................................................
Bergia decumbens.................................................................+
Elionurus argenteus...................................................... ........2 b
Eragrostis atrovirens........................  ........................... ........+
Panicum coloratum ...............................................................+
Eragrostis plana....................................................................+
Cyperus sphaerospermus............................................. ........+
Setaria sphacelata ........................................................
Conyza bonariensis...................................................... ........ +
Verbena bonariensis..................................................... ........ +
Commelina africana..................................................... ........ +
Fimbristylis dichotoma................................................
Amphidoxa filaginea.................................................... ........ +
Nidorella resedifolia.................................................... ........ +

3. Communities o f se lf  mulching vertic soils
(Aristida bipartita—Setaria woodii Tree Savanna 
and Grassland', Fig. 17)

The self-mulching vertic soil belt of the Arcadia 
Series (Arcadia Form) occurs in the south-eastern 
bottomland bordering the elevated sandstone area. 
Habitat features include a fluctuating water table, 
prolonged periods of inundation during heavy 
rainfall, swelling and contracting of the soil during 
wet and dry periods with considerable cracking when 
dry, a loose soil surface, a high calcium carbonate 
content in the soil and gilgai micro-relief.

F i g . 1 7 .—Vertic black clay soil of the Aristida bipartita—Setaria 
woodii Tree Savanna and Grassland.

TABLE 5. Communities of self-mulching, vertic clay.
D =  Differential for one community type; d=differential for two or more community types.

Community number............................................................................................................................................. 3

Releve number....................................................................................................................................................... 8CN 2
00VO 2 s VO 3

Quadrat size (m2) .................................................................................................................................................. 8 8 8 8 8 8 8

*o t* VO <N m
Number of species.................................................................................................................................................

Total cover of grasses and forbs (%)................................................................................................................ VO ooo ON ooo 8 8

Differential species:
D Setaria woodii................................................................................................................................. + 2 + 1 l l 1
D Sutera aurantiaca........................................................................................................................... + 1 + 1 l + +
D Aristida bipartita........................................................................................................................... 1 1 2 2 l +
D Berkheya radula............................................................................................................................. 1 + + 2 l +
D Salvia repens................................................................................................................................... + 2 1 + + +
D Falkia oblonga............................................................................................................................... + + + + l +
d(—) Themeda triandra.......................................................................................................................... + r 3 + l +
D Dichanthium papillosum.............................................................................................................. + 4 3 4 5
D Senecio apiifolius........................................................................................................................... + + + r r
D Scirpus dregeanus.......................................................................................................................... 2 + 1 1
D Senecio inomatus........................................................................................................................... + + + +
D Nesaea schinzii............................................................................................................................... r r + +
d(2.2) Ziziphus mucronata....................................................................................................................... r + + r
D Sporobolus fimbriatus.................................................................................................................. r + +
D + 1 +
d(see 2 .2 .2 ) Acacia nilotica................................................................................................................................ r r r
d(see 2 .2 .2 ) Acacia karroo................................................................................................................................. 2 1 1
Species of single occurrence:

Acanthosicyos naudiniana (168: +  ), Asparagus suaveolens (197:r), Celosia linearis (164:r), Epaltes gariepina (161:+), Eragrostis 
heteromera (168: +  ), Mariscus sp. (162: +  ), Maytenus heterophylla ( 197:r), Nidorella resedifolia (199:r), Panicum natalense (168:+), 
Psoralea holubii (162:+), Rhus pyroides (200:r), Securidaca longipedunculata (168:+), Tephrosia lupinifolia (168:+), Wahlenbergia 
caledonica (168:r).
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The vegetation is mainly grassland but an open 
stand of thorn savanna occurs in the slightly higher 
north-western part where the water table is generally 
lower than in the grassland. Low termitaria mounds, 
several metres in diameter, also occur here. These 
better drained mounds have thickets belonging to the 
Acacia nilotica—Acacia tortilis Variation (2.2.2).

The field layer of the savanna phase corresponds to 
the grassland phase and this stratum has very few 
species in common with other communities in the 
Reserve. Grass and forb cover is between 80 and 90% 
and dominants include Setaria woodii, Dichanthium 
papillosum, Scirpus dregeanus and Aristida bipar tit a. 
The grass stratum is a mosaic of varying dominants 
coinciding with crests and troughs in the gilgai micro
relief. Aristida bipartita is typically dominant on the 
relatively xeric crests. Tree cover in the savanna is 
between 1 and 5%. The trees, mostly Acacia karroo, 
vary in height from small juveniles to 9 m tall. Zizi
phus mucronata is the sub-dominant tree.

Trees have been cleared from part of the savanna 
area. Seedlings are common in parts of the grassland, 
but extend further into the grassland than from where 
the trees were cleared. We doubt that the occurrence 
of the seedlings indicates the potential range of the 
savanna, because the seedlings in the lower lying parts 
are probably periodically drowned. Interference with 
the water table level may, however, result in extensive 
savanna and thicket encroachment at the expense 
of pure grassland.

The two components in the field layer mosaic may 
be separately characterized as has, e.g., been done by 
Van Zinderen-Bakker & Werger (1974) in the high 
altitude bogs of Lesotho and by Verster, De Villiers & 
Scheepers (1973), in closely related gilgai vegetation 
on soils of the Arcadia Series, near Rustenburg. 
Verster et al. (1973) found that numerous species 
favoured either crests or troughs and that crests are 
floristically richer than troughs. In the present study 
each releve covers both components. Until recently, 
part of the self-mulching vertic soils have been 
ploughed to produce fodder crops. The present

secondary vegetation differs clearly from the sur
rounding grassland community The following is an 
example:
Releve No. 215 (10x10 m)

Total cover of grasses and forbs: 60-65%.
Dinebra retroflexa........................................................ 4
Aristida bipartita ..........................................................  -f
Setaria woodii...............................................................  r
Brachiaria eruciformis.................................................  +
Psora lea holubii............................................................  r
Sutera sp........................................................................  4-
Senecio apiifolius.......................................................... -f
Phyilanthus cf. maderaspatensis................................. -f

4. Communities o f abandoned settlements (Table 6)
On the elevated sandstone area, the disturbance 

effect on the vegetation around previous scattered 
native settlements can still be seen. The eutrophic 
Hutton soils here have a high phosphate content. 
The vegetation is differentiated by Eragrostis lehman- 
niana, which is the only dominant grass, sometimes 
with up to 80% cover and by Solatium delagoense 
and Crotolaria pisocarpa. Occasional tall Sclerocarya 
caffra trees around the settlements are characteristic.

The former differential activities of the tribes are 
still reflected in the present vegetation. Thorn trees, 
mainly Acacia tortilis, occur on housing and living 
sites where the soils are hard and compact (Fig. 18).

Sparsely wooded grassland dominated by Eragrostis 
lehmanniana occurs on the looser soils where agricul
ture must have been practised.

The thorn tree vegetation consists of a 2-6 m tree 
layer with up to 10% cover; a 0 ,5-2  m shrub layer 
with up to 5% cover; and a field layer up to 0,8 m 
high with 25-95% cover. Schkuhria pinnata, Leucas 
neuflizeana and Eragrostis rigidior are typical species 
in the field layer.

The grasslands have 0 ,5-3  m high scattered trees 
and shrubs, mainly Burkea africana and Terminalia 
sericea; and a field layer of up to 0,5 m with 40-80% 
cover. Cassia absus, Stipagrostis uniplumis, Eragrostis 
superb a, Corchorus asplenifolia and Aristida stipitata 
are typical field layer species.

Fig. 18.— Acacia nilotica and 
Acacia tortilis trees on aban
doned settlement.
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TABLE 6. Secondary communities.

D a D i f f e r e n t i a l  fo r  one community ty p e; d = d i f f e r e n t i a l  for_

two or  more community ty p e s .

Community number 4.1 4.2

R elev e  number »H (\ J H MD'iR(5\Tn
m j - -a-0-00 IN rl rl H

Quadrat s i z e  (m^) 8 8 8 8  (\l rl rl (\1 8  1—1 § 10
0

20
0

§ §

Number o f  s p e c ie s

*1?6
1 in inOJ <\J 20 19 18 18 r—1 m OJ rH

T o ta l c o v er  o f  g r a s s e s  and fo r b s  (# ) 0  in 06 vo R 3 0  0  in in in 0OO IN ON OJ (NOO

D i f f e r e n t i a l  s p e c ie s

1 2 3 1 3 2 5 2 2 3
r  + r r 2 1 2 + 1 2

1 + + + + +

D i f f e r e n t i a l  s p e c ie s  o f  V a r ia t io n  * t.l

+ r r + +
D S t ip a g r o s t i s  u n ip lu m is  ........................................ + 1 + 1

1 + +
D C orchorus a s p l e n i f o l i a  ........................................ + r r

+ r 1

D i f f e r e n t i a l  s p e c ie s  o f  V a r ia t io n  *+.2

+ 1 + + 1 2
r + r + + r

r 3 2 + + +
+ 1 r +

D P o r tu la c a  q u a d r i f i d a ............................................. + 2 1
+ + r

S p e c ie s  common to  prim ary and secon d ary
community ty p e s

d ( l . l )  V ern onia  poskeana ..................................................... r + r r r r + r r
+ + + + r + + +

3 3 + r + + r
+ + + r + + 1
1 r 1 + + +

r 2 + + +
r + r 1 +

r  r 1 r +
r r r + +

+ r + + +
+ + + r
+ r + +
+ 1 2
r + 1
r + r
+ r r

d ( l )  K ohau tia  la s io c a r p a  ................................................ r  r r
+ + 2 + 1 1 2

r r + 1 +
r r r + +

G en era l and in fr e q u e n t  s p e c ie s

+ + r 1 + + 2 2 1
D ic h r o sta c h y s  c in e r e a  su b sp . g lo m era ta  • r + r r r r r r r

r + + r + r +
r r r

r r r

Species of double and single occurrence
Acacia karroo (31:r; 173:r), Aristida adscensionis (32:1; 173s+)» 

Chloris virgata (32:+; 17**:+), Crotolaria sphaerocarpa (l7^*r; l8^:r), 
Enneapogon scoparius (32:+; 33:r), Indigofera macra (22:r; 31;r), 
Pollichia campestris (l73:r: l8*+:r), Schmidtia pappophoroides (173:+; 
17*t:l), Senecio apiifolius (32:r; 33^+)* Sida alba (173?+; l8*+:r).

Abutilon austro-africanum (l8*+:r), Acacia caffra (3^:r), 
Alternanthera pungens (32:2), Amaranthus thunbergii (32:r), Aristida 
canescens (32:r), Asparagus plumosus (32:r), Asparagus suaveolens 
(l73:r), Bidens pilosa (l8**:+), Blepharis integrifolia (l8*+:+), Cenchrus 
ciliaris (32:+), Chaetacanthus costatus (l8*+:r), Chenopodium carinatum 
(32:+), Cleome monophylla (3 1 :r), Convolvulus sagittatus (22:+), 
Cymbopogon excavatus (22:2), Dichapetalum cymosum (l7 3;r), Dicoma 
macrocephala (l8*t:r), Euphorbia inaequilatera (22:r), Euphorbia tirucalli 
(l73:+)i Felicia fascicularis (l8*+:l), Felicia mossamedensis (>3:+), 
Gazania krebsiana (22:r), Gomphrena celosioides (l73:+)» Helichrysum 
argyrosphaerum (32:+), Hibiscus cannabinus (17^:+), Hibiscus engleri 
(173:+)* Hibiscus trionum (32:r), Indigofera rhytidocarpa (30:r),
Justicia flava (18*+:+), Melhania transvaalensis (33:r), Orthanthera 
jasminiflora (33:r), Panicum natalense (l73;+)» Polygala hottentotta 
(22:r), Portulaca pilosa (17^:+), Rhynchosia confusa (22:r),
Rhynchelytrum repens (22:+), Sclerocarya caffra (l8^:l), Talinum caffrum 
(30:r), Urochloa brachyura (32:+), Zinnia multiflora (33*r), Zornia 
capensis (l73:+)»



Many species occurring in this secondary vegetation 
indicate relationships with the less disturbed sur
rounding vegetation.

PHYSIOGNOMIC SYNOPSIS AND GENERAL REMARKS

The major physiognomic, dominance and physio
graphic types in the Reserve correspond well with 
floristically defined communities and can readily be 
delineated in the field and on aerial photographs in a 
precursory survey (Fig. 19).
1. Broad-leaved savannas are restricted to elevated 

areas. Together with upland grasslands they form 
one broad, floristically defined community 
associated with sandy soils. The major floristic 
sub-divisions of the community correspond to:

1.1 broad-leaved savanna on well drained, non 
litholitic sandstone soils (Burkea-Terminalia- 
Ochna-Grewia dominated savanna);

1.2 broad-leaved savanna on litholitic sandstone soils 
( Diplorhynchus, or Burkea-Diplorhynchus, or 
Combretum molle-Croton gratissimus dominated 
savannas);

1.3 broad-leaved savannas on felsite [Combretum 
apiculatum-Vitex dominated savanna (1 .3 .1)]; 
and grassland on sandy soil [grassland dominated 
by one or more of the following: Elionurus 
argenteus, Setaria perennis, Loudetia flavida,
Rhynchelytrum villosum, Trachypogon spicatus,
Brachiaria serrata, Aristida diffusa and Tristachya 
rehmannii (1.3.2)].

2. Microphyllous thorn savannas on bottomland 
alluvium and thickets on termitaria form another 
broad floristically defined community, with sub
divisions corresponding to:

2.1 sparsely wooded grassland on compact, very 
brackish soils, with a field layer dominated by 
Sporobolus ioclados;

2 .2  thickets on well drained upland termitaria 
(2 .2 .1 ); thickets on poorly drained bottomland 
termitaria (2 .2 .2) and thorn savanna on rela
tively loose alluvial soils, with a field layer 
dominated by Panicum maximum and Eragrostis 
lehmanniana.

3. Grassland and microphyllous thorn savanna of 
self-mulching vertic soils form a broad community 
which is divided into thorn savanna of the better 
drained parts, and grassland dominated by 
Setaria woodii, Dichanthium papillosum, Scirpus 
dregeanus and Aristida bipartita on the poorer 
drained parts.

4. Secondary grasslands and thorn savannas occur 
on abandoned lands and settlements.

The major physiognomic vegetation characters that 
change in relation to floristically defined communities 
are presence, cover and leaf or leaflet size of trees and 
shrubs. Leaf or leaflet size is strongly coupled with the 
presence or absence of thorns. The full floristic 
analysis showed the total floristic composition, 
characteristic species, floristic interrelationships, hier
archical level, variability and finer sub-divisions of the 
various community types and the phytosociological, 
ecological and geographical distribution of each 
species recorded in the survey.

The vegetation differences correspond well with 
differences in soil forms, series and phases. Important 
soil differences that are related to physiognomic and 
floristic vegetation differences are texture, depth, 
drainage and nutrient status as determined by geolo
gical origin, topographic position and disturbance.
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Frequency and severity of frost, which are correlated 
with topographic features and thus with soil diffe
rences, may also be an important determining factor.
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UITTREKSEL

Die plantegroei van die Nylsvley-natuurreservaat in 
die Transvaalse Gemengde Bosveld is hierargies geklas- 
sifiseer met behulp van die Braun- Blancjuet Met ode. 
Die plantegroei is seisoenale gras veld en bladwisselende 
savanne met vier florist ies-gedefinieerde hoofgroepe 
plantegemeenskappe:
(1) grasveld en breeblaar savannes op suur sanderige 

gronde van hoogliggende sandsteen en felsietgebiede;
(2) mikrofiele doringboomsavannes op kalkryke 

kleierige alluviale gronde van 'n laagte en digte 
termitaria-boskolle;

(3) grasveld en doringboomsavanne op kalkryke 
selfkrummelende vertiese grond\ en

(4) sekondere plantgemeenskappe op vroeere Bantoe- 
nedersettings en onlangs geploegde grond.

Sewe prim ere gemeenskappe met 12 variasies en 4 
subvariasies, en drie sekondere gemeenskappe word op 
basis van 216 releves beskryf 'n Ekosisteemstudiegebied 
is in meer detail as die res van die Reservaat bemonster 
en beskryf.
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