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The vegetation of the deep sandy soils of the A land type in the
north western Orange Free State, South Africa.
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Abstract. A phytosociological analysis of the vegetation of the A land type, covering 199 000 hectares
in the north western Orange Free State, South Africa, is presented. More than 80% of the area has been
ploughed. Relevés were compiled in 23 stratified random sample plots, representing the relics of natural
vegetation. A TWINSPAN classification, refined by Braun-Blanquet procedures revealed five commu-
nities. All communities are related to specific environmental conditions. Descriptions of the commu-

nities are given.
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Introduction

The necessity to identify and describe the major
vegetation types and subtypes within the South African
Grassland Biome was stated by Mentis and Huntley
(1982) and Scheepers (1986). Previous phytosociological
studies in the north western Orange Free State, only
include those of Scheepers (1975) in the Kroonstad area
and Du Preez (1987) in the Vredefort district. A com-
prehensive synecological and syntaxanomical investi-
gation was therefore undertaken of the vegetation of
the north western Orange Free State. Kooij et al
(1990b,1990c) reported on the plant communities from
various land types within the area. For the completion
of the phytosociological study of the vegetation of the
north western Orangé Free State, it is necessary to
classify and describe the until now unknown vegetation
of the deep sandy soils of the A land types. The A land
types refer to freely drained, yellow to red apedal soils
with no water table. Within the study area the A land
type includes the Ae and Ai land type units. These two
land types occur in the south western parts of the study

* To whom correspondences should be addressed.

area. By definition plinthic catenas do not occur in the
Ae and Ai land type units and one or more of the above
soil forms occupy at least 409 of the area (LLand Type
Survey Staff, 1984). The entire A land type is very suit-
able for agronomy. More than 809 of the area have
been ploughed for the cultivation of mainly maize, pea-
nuts, potatoes and sunflowers. Natural vegetation is
therefore extremely restricted, and only relics, often
degraded due to grazing or other land-use practices,
may be found scattered throughout the area.

- The identification, classification and description of
the remaining grassland-communities of the A land
type should have high priority'as a basis for efficient
vegetation (grazing) management and to identify suit-
able areas for probable conservation.

The aim of this project was therefore to identify,
characterise and describe the plant communities of the
A land type in the north western Orange Free State.
The results should contribute to the knowledge of this
vegetation type and therefore to a phytosociological
synthesis of the western Grassland Biome.

The Study Area

The study area is situated between 26°00’ and 27°



236

23 E longitude and 27°00’ and 28°00’ S latitude, in the
Grassland Biome of the north western Orange Free
State, South Africa. A detailed description of the physi-
cal environment of the area is given by Kooij ef al.
(1990a). Soil nomenclature follows that of MacVicar et
al., 1977. The A land type occurs on approximately 199
000 hectares of the study area with approximately 193
000 hectares suitable for agronomy (Land Type Survey
Staff, 1984)

The soils can be classified in one of the following
soil forms: Inanda, Kranskop, Magwa, Hutton, Griffin
and Clovelly. In the Ae land type red soils with a high
base status, deeper than 300 mm, with no visible
predominating dunes, whereas yellow, high base status
soils predominate in the Ai land type.

The geology of the Ae land type consists predomi-
nantly of Ecca sandstone, mudstone and shale with the
sporadic occurance of intrusive dolerite sills. Aeolian
sand, derived from the Ecca sandstone, overlies all
rocks. In depressions, pans occupy 4% of this land type.
The predominant soil forms in the Ae land type are the
Hutton Form on the slightly raised upland areas, the
Valsrivier, Sterkspruit, Mispah and Oakleaf Forms, in
the relatively low laying plains and the Willowbrook,
Katspruit, Valsrivier, Rensburg and Sterkspruit Forms
in the concave bottomland sites (Land Type Survey
Staff, 1984).

The geology of the Ai land type consists mainly of
sandstone of the Ecca Group. Intrusive dolerite sills
occur sporadic throughout this land type. Pans occupy
2% of the Ai land type (Land Type Survey Staff, 1984).
The predominant soil forms in this land type are the
Clovelly and Hutton Forms on the upland situations,
the Oakleaf, Clovelly, Westleigh and Sterkspruit on the
plains and the Oakleaf, Sterkspruit, Katspruit, Arcadia
and Willowbrook Forms in depressions (Land Type
Survey Staff, 1984).

Materials and Methods

Over the entire north western Orange Free State
relevés were compiled in 204 stratified random sample
plots. Due to the limited occurance of natural vegeta-
tion in the A land type, only 23 relevés were compiled in
this land type. As geology and land type were relatively
uniform, stratification was based on the five terrain
units, namely 1- crests, 2- scarp, 3- midslope, 4- foots-
lopes and 5- valley bottom or flood plain (Fig. 1) (De
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Beer, 1988; Land Type Survey Staff, 1984). In accor-
dance with Scheepers (1975), plot sizes were fixed on 16
m? for grassland vegetation, while 100 m? plots were
used for woody vegetation (Bredenkamp and Theron,
1978).

In each sample plot all species were noted, using
the Braun-Blanquet cover-abundance scale (Mueller
-Dombois and Ellenberg, 1974). Taxa names and taxon
author names usually conform to those of Gibbs-Rus-
sell et al (1985, 1987), however in accordance with
Bredenkamp et al. (1989) Sefaria flabellata Stapf. and S.
sphacelata (Schumach.) Moss were distinguished as two
seperate taxa. Environmental information includes ter-
rain units, soil types, aspect, slope and rockiness of the
soil surface. Other soil properties were obtained from
Land Type Survey Staff (1984).

Two way indicator species analysis (TWINSPAN)
(Hill, 1979) was applied to the floristic data set in order
to derive a first approximation of the vegetation types
of the area. Refinement of this classification was done
by the application of Braun-Blanquet procedures (see
also Behr and Bredenkamp, 1988; Bredenkamp et al.,
1989; Kooij et al., 1990b, 1990c). The results are present-
ed in a phytosociological table (Table 1). In order to
determine a probable vegetation gradient, an ordina-
tion algorithm, Detrended Correspondance Analysis
(DECORANA) (Hill, 1979) was applied to the floristic
data set.

Results

Classification

In general the vegetation of the A land type can be
considered as a Pentzia globosa - Evagrostis curvula
Grassland. Eragrostis curvula is mostly the dominant
grass species. The grass species of species group G,
(Table 1) are mostly classified as Increasers 2 and 3
(Bosch and Van Rensburg, 1987) as these species
increase, and are therefore abundantly present, in over-
grazed or selectively grazed, degraded grassland vege-
tation. The poor condition of these grasslands are em-
phasized by the presence of the karroid shrubs Felicia
muricata and Pentzia globosa. Other pioneers such as
Walafrida densiflova and Cirsium vulgare are constant-
ly present. The number of species recorded per sample
plot varies from 12 to 31 with an average of 22 species.
The vegetation varies as a result of variations in hab-
itat, for example topography, soil type, .drainage
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regime and vegetation management (grazing by ani-

mals), and consequently the various plant communities

can easily be distinguished. A hierarchical classifica-

tion of the distinguished plant communities is listed

below:

1! The Oenothera indecorus-Conyza sumatrensis
Secondery Grassland on severely disturbed sites.

2. Acacia karroo-Hibiscus pusillus Thornveld along
drainage lines.

3. Eragrostis superba-Themeda triandra Grassland of
the undulating plains.

3.1 Eragrostis lehmanniana Variant.

3.2 Awnthephora pubescens Variant.

3.3 Ewragrostis trichophora Variant.

Description of the communities

1. The Oenothera indecorus-Conyza sumatrensis Sec-
ondary Grassland.

This Grassland community occurs on deep yellow
sandy (90% sand) soils of the Clovelly soil form, pre-
dominantly in the Ai land type. Soil properties are
given in Table 2. The pH-neutral sands have extremely
low exchangeable cations and water retentivety, but a
high electrical resistence. The sites are extremely dis-
turbed and the poor condition of the vegetation in this
community is emphasized by the weedy diagnostic
species (Species group A, Table 1). The diagnostic
species are Oenothera indecorus, Conyza sumatyvensis,
Schkuhvia pinnata, Oenotheva rvosea, Avistida diffusa,
Monandrus longicarpus and Coronopus integrifolius.
The vegetation is dominated by Eragrostis curvula and
Cynodon dactylon. An average of 15 species was record-
ed per sample plot.

2. The Acacia karroo - Hibiscus pustllus Thornveld.

This Thornveld is restricted to the water courses
and drainage lines (terrain units 3 & 4) (Figs. 1 and 2) in
the A land type. The soils are usually deep, red to yel-
low sandy soils of the Hutton or Clovelly Forms. Soil
properties are given in Table 2. These sandy soils tend
to be alkaline especialy in the A horizon. The soils are
leached and have a low water retentivity. The soil
resistence is however in the medium range (Table 2).
The diagnostic species for this Thornveld (Species
group B, Table 1) includes the woody tree species Aca-
cia karvroo, Acacia hebeclada, the shrubby Protasparagus
suaveolens, Protasparagus lavicinus and Lycium ciner-
eum, the grass Sporobolus fimbriatus, the forbs Hibiscus
pusillus, Hibiscus trionwm, Pollichia campestris and the
succulent Portulaca kermesina. The herbaceous layer is
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dominated by Eragrostis curvula. The vegetation is gen-
erally overgrazed and in a degraded condition. Other
species constantly present are Penizia globosa, Cynodon
dactylon, Bulbine wnavcissifolia, Felicia wmuricata,
Solanum  incanum, . Evagrostis obtusa, Kyllinga alba,
Barleria macvostegia, Ledebouria marginata and Wala-
frida densiflora. An average of 27 species was recorded
per sample plot.

3. The Eragrostis superba- Themeda triandra Grassland.

The greater part of the natural vegetation of the A
land type is represented by the Eragrostis superba
~Themeda triandra Grassland. The diagnostic species
for this community include the grasses FEragrostis
superba, Themeda triandra and Digitavia eviantha and
an Owxalis species (Species group C, Table 1). Other
species generaly present are the grasses Eragrostis cur-
vula, Cynodon dactylon, Aristida congesta and Panicum
colovatum, the forbs Solanum incanum, Kyllinga alba
and Commelina africana, the geophytes Bulbine narcis-
sifolius, Albuca species and Ledebouria marginata and
the karroid dwarf shrubs Penizia globosa and Felicia
muricata. An average of 21 species was recorded per
sample plot. This community can be sub-divided into
three variants according to species composition and
habitat differences.

3.1 The Eragrostis lehmanniana Variant.

The Evagrostis lehmanniana Variant is situated on
the mid- and footslopes of the undulating plains (ter-
rain units 3-4, Figs. 1 and 2). The soils are medium
deep, predominantly red sands representing the Hutton
Form. Soil properties are given in Table 2. Although
sandy (86% in the A horizon), the B horizon contains up
to 249% clay, and therefore have slightly higher water
retentivety, more exchangeable cations and a lower
electric resistence than communities 1 and 2. This vari-
ant is characterised by species group D, which includes
the diagnostic species Eragrostis lehmanniana, Com-
melina benegalensis, Cucumis africana, Sporobolus
species, Sefaria nigrivostris, Menodora africana and
Brachiaria servata. The dominant species are the gras-
ses Evagrostis lehmanniana, Themeda triandra and Eva-
grostis curvula. Other constantly present species are the
grasses Eragrostis superba, Digitaria eviantha, Cynodon
dactylon and the forbs Cucumis africana, Menodora
africana, and Kyllinga -alba. The presence of Species
group 1 (Tablé 1) as well as Pentzia globosa, Cynodon
dactylon and Felicia muriceta indicates the degraded
state of the vegetation. This variation seems to repre-
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sent a severely overgrazed and degraded stage of the

Eragrostis superba- Themeda triandra Grassland. Era-

grostis lehmanniana seems to replace Anthephora
pubescens with continuous overgrazing. Species group I
indicates floristic similarities, probably caused by over
-utilization, among communities 1, 2 and 3.1 (Table 1).

An average of 20 species was recorded per sample plot.
" 3.2 Anthephora pubescens Variant.

This Variant is also situated on the mid- and foots-
lopes of the A land type, on similar but slightly deeper
soils than the Eragrostis lehmanniana Variant. Soil
properties are given in Table 2. The Anthephora pubes-

Table 2.  Awn analysis of the soil properties of the A and B hovizons of the plant communities in the A land type of the novih
western Orange Free State (Adapted from Land Type Survey Staff, 1984)

Community number 1 2
Soil form Clovelly Hutton
Soil serie annandale mangano

Soil depth (wmwm)

A 0-400 270-560
B 400-800 550-920
% Sand A 90 90
B 90 ’ 85
9% Silt A 1
B 1
9% Clay A 7
B 10 18
H,O retentivity (%)
-33 kpa A 4.6 5.6
B 6.3 7.8
-1500 kpa A 3.0 3.7
B 4.1 5.2
Exchangeable cations (me/kg soil)
Na A 0 0
B 0 1
K A 3 4
B 4 4
Ca A 18 22
B 8 14
Mg A 15
B 12 17
Total A 27 41
B 24 36
PH (H,0)
A 7.6 8.5
B 7.4 6.5

N

Resistence (ohm
A 4 400 2 800
B 4 000 2 100

3.1 3.2 3.3
Hutton Hutton Willowbrook
shorrocks shorrocks sarasdale
0-250 : 0-250 0-500
250-400 250-750 500->>1000
85 75 61
75 73 61

3
4

13 25 33
24 25 35

9.5 12.8 21.4
13.9 13.2 23.1

4.8 8.8 13.4

8.1 85 137

4 1 8

1 1 13

5 3 2

2 1 1
46 47 149
64 45 131

5 22 53
17 30 56
60 73 212
84 77 201
8.2 7.6 7.4
6.9 7.4 8.3
1800 2000 800

430 800 340
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Fig. 1. A schematical representation of the different terrain
units in the A land type (Land Type Survey Staff, 1984).
Terrain unit: 1-Crest; 2-Scarp; 3-Midslope; 4-Footslope;
5-Valley Bottom or floodplain; a-Altitude.

cens Variant is characterised by species group E
(Table 1). The diagnostic species are the grasses Anthe-
phora pubescens, Avistida stipitata, Evagrostis gummi-
flua and the forbs Commelina eckloniana, Tephrosia
species and Cyperus margaritaceus. Other species con-
stantly present are Evagrostis supevba, Themeda trian-
dra, Hetevopogon contortus, Pentzia globosa, Kyllinga
alba, Commelina afvicana, and Maviscus indecorus. The
presence of species group. H indicates similarities
between communities 1, 2, 3.1 and 3.2 (Table 1). An
average of 20 species was recorded per sample plot.

3.3 The Eragrostis trichophora Variant.

This Variant is situated in relatively wet depres-
sions in the undulating landscape (terrain units 4(1) and
5, Fig. 1 and 2). Soil properties are given in Table 2.
The clayey soils have a relativeley high water
retentivity, exchangeable cations, and a relatively low
electrical resistence. The soils are usually more clayey
(up to 35% clay) and represents the Sterkspruit, Swart-

Botanical Bulletin of Academia Sinica, Vol. 31, 1990

e dba g b A
L e A S ket
ke

Fig. 2. A schematical representation of the topographical gra-
dient and vegetation of the Ae and Ai land type units.
D1-Drainage line; D-Depression; 1- Oenothera indecovus
-Conyza sumatrensis Secondary Grassland on severly
disturbed sites; 2- Acacia karroo- Hibiscus pusillus Thorn
Veld along drainage lines; 3-FEragrostis superba
-Themeda triandra Grassland on the undulating plains;
3.1-Eragrostis lehmanniana Variant, 3.2-Awnthephora
pubescens Variant; 3.3- Evagrostis trichopora Variant.

land, Valsrivier and Willowbrook Forms. This Variant
is characterised by species group F (Table 1). The diag-
nostic species are the dominant grass Eragrostis tricho-
phora as well as Monsonia attenuata, Tragus
racemosus, Stachys spatula and Salvia radula. Other
prominent species are the grasses Eragrostis curvula,
Themeda triandra, Heteropogon contortus, Evagrostis
superba, the karroid shrubs Pentzia globosa and Felicia
muricate and the geophyte Bulbine narcissifolia. An
average of 20 species was recorded per sample plot.

Ordination

The distribution of the relevés along the first and
second axis of the ordination is g‘iven in Fig. 3. A third
axis of ordination contributes little to the interpreta-
tion of the plant communities and is therefore not in-
cluded in this result.

In the scatter diagram a distinct discontinuity can
be observed among some of the identified plant com-
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Fig. 3. The ordination of the vegetation of the A land type in the north western Orange Free State, South Africa. S«»Commun‘ity 1:
Oenothera indecorus-Conyza sumatrensis Secondary Grassland; T-Community 2: Acacia karroo-Hibiscus pusillus Thornveld; E
- -Community 3.1: Eragrostis lehmanniana Variant; A-Community 3.2: Anthephora pubescens Variant; U-Community 3.3: Era-

grostis trichophora Variant.

munities. Community 3.3 (the Eragrostis trichophora
Variant) and 3.1 (the Evagrostis lehmanniana Variant)
camr clearly be distinguished as seperate units. Commu-
nities 1 (the Oenothera indecovus — Conyza sumatvensis
Grassland), 2 (the Acacia karroo - Hibiscus pusillus
Thornveld) and 3.2 (the Anthephorq pubescens Variant)
are situated to the right of the scatter diagram. The
scatter diagram also illustrates the portion of the com-
munities on a habitat gradient. A definite gradient in
soil texture, water retentivety, exchangeable cations
and electrical resistence of the soil is illustrated along
the first axis. Communities situated to the left of the
scatter diagram are associated with clayey soils with a
high water retentivety and exchangeable cations and
low electrical resistence, where-as the communities to
the right are associated with sandy soils with a low
water retentivety, exchangeable cations and a high
electrical resistence.

Concluding: Remarks

The results of this phytosociological survey,
together with the results of other phytosociological
studies in the north western Orange Free State form
the basis for the synecological and syntaxonomical of
this area. The application of TWINSPAN procedures
refined by Braun-Blanquet procedures resulted in the
succesful delimitation of the plant‘communities which
are related to specific environmental conditions. The
results of the ordination suggest that the three Vari-
ants distinguished in the Eragrostis supevba - Themeda
triandra Grassland could be interpreted as syntaxa of
the higher syntaxonomical' rank. This should be con-
siderd in a synecological and syntaxonomical synthesis
of the north western Orange Free State Grasslands.
The dominant species in the three Variants of the Era-
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grostis supervba—Themeda triandra Grassland namely
the Evagrostis lehmanniana, Anthephora pubescens and
Evagrostis trichophora indicate some floristic affinity to
the vegetation of the deep sandy soils of the Kalahari
Gemsbok National Park (Van Rooyen et al., 1988).
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