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The phytosociology of the Villiers - Grootvlei area, South Africa. 
2. The plant communities of the Ba Land Type 
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The vegetation of the Ba Land Type is classified by means of TWINSPAN and refined by the Braun-Blanquet 
method, in nine plant communities. One of the communities is divided into two SUb-communities. The plant 
communities were related to specific environmental conditions that were confirmed by the ordination 
(DECORANA) of the data. 

Die plantegroei van die Ba-Iandtipe is deur middel van TWINSPAN geklassifiseer en verfyn deur die Braun­
Blanquet metode. Nege plantgemeenskappe is ge"identifiseer. Een van die gemeenskappe is verdeel in twee 
sUb-gemeenskappe. Die plantgemeenskappe is gekoppel aan spesifieke omgewingstoestande wat deur 'n 
ordening (DECORANA) bevestig is. 

Keywords: Braun-Blanquet, classification, ordination, plant communities, Villiers - Grootvlei area . 
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Introduction 
The recovery and wise utilization of the veld as a natural 
resource ought to receive careful attention, not only from a 
research viewpoint but also in terms of agricultural exten­
sion (Department of Agriculture and Water Supply 1986). 
The White Paper on Agricultural Policy refers to the decline 
of the natural pasturage and warns that indiscriminate land­
use practices and the over-exploitation of the natural re­
sources may lead to a decrease in the living standards of the 
population. 

The veld type description of Acocks (1988) is the only 
classification that is available for the Highveld region. This 
classification was of a rather generalized nature and 
therefore a more detailed classification and mapping of the 
Highveld region according to the association of veld types 
with distinct soil-climate combinations are necessary (De­
partment of Agriculture and Water Supply 1986). 

The aim of the study was to describe and classify the 
vegetation of the Grootvlei area, southern Transvaal, and to 
study the way the vegetation functions with respect to 
factors governing its behaviour and its interactions with the 
environment (Edwards 1972, 1979). This spesific study area 
was chosen as a key area for future extrapolation to the 
surrounding areas and as a link between the western and 
eastern parts of the Grassland Biome. The classification of 
the Bb Land Type was given elsewhere (Breytenbach et al. 
1992), and in this publication report is given on the Ba Land 
Type. 

The study area 
The 2628DC GROOTVLEI topocadastral map (1:50 (00) 
was used as the base map for the study. The study area is 
situated between 26°45'S and 27°00'S latitude and be­
tween 28°30'E and 28°45'E longitude and occupies an 
area of approximately 700 km2 (70 000 ha). The study area 
is situated in the vicinity of Grootvlei, southern Transvaal, 

as well as a small area adjacent to Villiers in the northern 
Orange Free State (Figure 1). 

A detailed description of the physical environment of the 
study area was given by Breytenbach et at. (1992). 

The Ba Land Type occupies 9 800 ha (14%) of the total 
study area (Figure 2). The dominant soils of the Ba Land 
Type are of the Avalon, Hutton, Wasbank, Rensburg, Bains­
vlei, Swartland and Bonheim forms. The predominant 
geology of the area is andesitic to dacitic lava, tuff, chert, 
agglomerate and quartzite of the Ventersdorp Supergroup. 
The dominant terrain units of the area are terrain unit 3 
(65% of the area) within the slope class 3 - 8% and terrain 
unit 1 (20% of the area) within the slope class 0 - 8% (Land 
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Figure 1 The location of the study area, based on the 2628 DC 
GROOTVLEI 1 : 50000 topocadastral map [South Africa (Repub­
lic), Pretoria 1978] . 
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Figure 2 The location of the Ba Land Type in the study area 
(Land Type Survey Staff 1984). 

Type Survey Staff 1984). The average rainfall of the Ba 
Land Type is 704.0 mm (Land Type Survey Staff 1984). 

Methods 

In the study the Ztirich-Montpellier phytosociological 
approach (Braun-Blanquet 1932; Werger 1974) and the 
PHYfOTAB program package (Westfall et al. 1982) were 
used to define and describe the different plant communities 
as this is the most popular and acceptable approach in use in 
South Africa (Bredenkamp 1975; Van Rooyen 1978). The 
Rangeland Ecology Section of the Roodeplaat Grassland 
Institute advocates this approach and the fact that com­
parable studies in the Grassland Biome (Bredenkamp 1975; 
Deall 1985; Bezuidenhout 1988; Turner 1989; Bloem 1988; 
Kooij 1990) were done with this approach, contributed to its 
selection. 

The vegetation was sampled with the use of random strat­
ified sub-quadrats. Experiments during the reconnaissance 
phase of the study area showed that more information is 
obtained with the sub-quadrat method, in terms of time and 
energy spent, than a single-square quadrat. A stratified 
random method was used for the location of releves. The 
sub-quadrats are rectangular with their sides in the 
proportion of one to two, since this is more effective than 
square quadrats (Oosting 1956; Cain & Castro 1959). The 
sub-quadrats that were used were 3 m in length and 1.5 m in 
width (Turner 1989). Sub-quadrats are placed until there is a 
less than 10% increase in new species. A minimum of three 
sub-quadrats per releve was maintained (a minimum area of 
13.5 m2) (Turner 1989). The releves were placed by using 
random co-ordinates which were generated by computer. 

The area of the Ba Land Type as well as the time avail­
able determined the number of releves. Releves were com­
piled in 46 stratified random sample plots. 

The crown cover of the vegetation of the Bankenveld 
(Veld Type 61) (Acocks 1988) and the basal cover of the 
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vegetation of the other veld types of Acocks (1988) were 
measured using a cover meter (Westfall & Panagos 1984). 
Myburgh et al. (1992) has done a study of the Bankenveld 
in the Grootvlei area and his data were incorporated in this 
study. The species names used were given by Breytenbach 
(1991) and are arranged according to Gibbs Russell et al. 
(1985, 1987). Soil nomenclature is according to MacVicar et 
at. (1977). 

Data analysis was carried out using TwINSPAN (Hill 
1979b) for the first set of releve and species sequences and 
the resulting table was refined using Braun-Blanquet pro­
cedures (Behr & Bredenkamp 1988; Bredenkamp et al. 
1989). The data was ordinated by using Detrended Corre­
spondence Analysis (DECORANA) (Hill 1979a), to relate the 
recognized plant communities to possible gradients in the 
habitat variables. 

Results 
Classification 

The vegetation of the Ba Land Type can be described as a 
Themeda triandra - Eragrostis curvula Grassland with 
Themeda triandra. Eragrostis curvula. Cynodon dactylon. 
Eragrostis plana. Setaria sphacelata and Brachiaria serrata 
as the common species (species group Q, Table 1). On 
average, 24 species per releve were recorded. The grassland 
occurs on red and yellow soils of the Clovelly, Glencoe, 
A valon, Hutton, Bainsvley and Shortlands forms, on brown 
to dark-brown soils of the Valsrivier and Katspruit forms, on 
dark clayey soils of the Arcadia and Rensburg forms and on 
soils of the Mispah Form. The soil depth of the red and 
yellow soils varied between 110 (Hutton) and 1200 mm 
(Clovelly), of the brown to dark-brown soils from 300 
(Valsrivier) to 400 mm (Katspruit) and of the dark clayey 
soils from 200 (Arcadia) to 1200 mm (Rensburg). The 
percentage clay in the soils varied between 0 and 10% 
(Clovelly) to more than 55% (Arcadia and Rensburg). This 
grassland is situated at an altitude of 1540 - 1650 m above 
sea-level on slopes with an inclination of 0 - 160 on terrain 
units 1, 3,4 and 5 (Figure 3). The above-ground rock cover 
varied between 0 and 45%. Various shrubs and trees occur 
in this grassland. 

The Themeda triandra - Eragrostis curvula Grassland is 
divided into nine communities and two sub-communities 
namely (Table 1; Figure 4): ' 

1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.6.1 
1.6.2 

Eragrostis plana - Falkia oblonga Grassland 
Eragrostis plana - Setaria pallide-fusca Grassland 
Themeda triandra - Urginea sp. Grassland 
Themeda triandra - Setaria nigrirostris Grassland 
Themeda triandra - Aristida mollissima Grassland 
Diospyros lycioides - Eragrostis curvula Shrubland 
Diospyros lycioides - Euclea crispa Shrubland 
Diospyros lycioides - Digitaria tricholaenoides 
Shrubland 

1.7 Eragrostis curvula - Hyparrhenia hirta Grassland 
1.8 Eragrostis curvula - Harpochloafalx Grassland 
1.9 Themeda triandra - Elionurus muticus Grassland 

1.1 The Eragrostis plana - Falkia oblonga Grassland 

The Eragrostis plana - Falkia oblonga Grassland occurs 
mainly on black clayey vertic soils of the Arcadia and Rens­
burg forms with undifferentiated Witwatersrand quartzite, 
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Table 1 Phytosociological table of the Sa Land Type in the Villiers - Grootvlei area 

Corrmunity numbor 

Re love numbo r·s 

Specios group A 

Falkia oblonga 
Oigit.1ria ternata 
P.1nicum colora tum 

Specios group B 

Sataria pallide-rusca 
Urochloa p.,nicoides 

Species group C 

Urginaa spacies 
[volvulus .,Isinoides 
Indigorera species 
Convolvulus s.1gitt.1CUS 
S.l/via repcns 
Erc'gros tis cc'pcns is 
Cr;,bbca hirsute' 
Rhynchosia totta. 
Cypcrus m.,rg.,r i t,lCCUS 

Specias 280 
I/ypo,'<is iridirolia 

Spec i os group 0 

Setaria nigrirostris 
lIypox i s .,rgcnto<l 
AC.1/ypha angustirol ia 
1/.1p I oc.1rph.11 yr.1 t.1 
C.1SS;1l bicnsis 
Sporobolus .1rricanus 

Specios group E 

Aristida mollissimn 
Cymbopogon plllrinodis 
IIcrm.lnn i ,1 I .,nc i (0 Ii., 
[uryops tr.lnsviJ.ll ens j s 
8arkhay.1 onopordirol i.1 

Species group F 

I/al ichrysllm nudirol ium 
Trifol iurn .,f'rlc,lnum 
Senecio coron.ltus 

Spccios grollp G 

Oiospyros Iycioidas 
Rhus rigid.1 
T .1getus minllt.l 
H.1ytellus hctarophy 11.1 
Rhynchalytrum rapans 
Chait/lnthas hirc., 
Argyro I ob i um va I u·C i nUnl 
Aloa transvaalensis 
Aselepi.1S rruticos., 
PI ectrac.,nchus m.,d"g.lScar i ens is 
P.1chycarpus rigidus 

Spocies group" 

Cue I ea cr i sp., 
Canthium gl,rl/I.lnii 
IInem.lnthus hum; lis 
Pcllacn ea/omena/os 
Ehret i., rigida 
Pavonia transvllalcnsis 
Bcrkhey., scminivc.1-
Procaspnrngus setaccus 
Crc1ssulc1 sCCUIOSc1 
Lippi.1 rehm,1nn;; 
Aloe dc7vYlfnc1 
Cussoni,1 pc1niculnt.1 
I pomoe.1 obscur.1 
Teucrium triridum 
J<.71,1nchoc chyrsirlor.1 
Rhoicissus tridcntatc1 
Diospyros whyteana 

Specio. group I 

/leI ichrysum kr.1uss i; 
Lc1CCUCc1 species 
Chai 1,1nthas ccl<Ionic1na 
I POmaCe1 Cre1SS ;pes 
Oigitari/l tricholaenoidcs 
B/dans pi lose1 
Lcdcbouri(1 OVc1C irol ;e1 

Specio. group J 

I nd i goror.1 obscura 
8erkheya sccircrn 

1.11.2 1.3 1.11 1.5 1. 6 1.7 1.6 1.9 

1. 6.1 1.6 . 2 

010 01 000000 7.121101 2202 22222 2222 00122 001 0010010 

60.0 62 �J�1�1�1�1�5�J�1�1�~� 0100222 31120 33212 3232 23201 661 5516612 
,,71 21 �~�5�3�1�1�6�7� 9315263 1776 011913 3425 90972 769 5665656 

11111 I 
11+ I I 
1++ 11 11 

i 21 i 1+ 
1211 

I 111+R1Ri I I I I 
I IR n +RI + I +1 I I 
I Innn nl I I I I 
I In nRI I I I I + 
1+ Inn n I I 2 I + I I n 
I 1++ 1 I I I I I 
I In +n 1+ I I I I 
I I +R+ I I + I + 1 I 
I 111 I 1 I I I 
I 1+1 I I I I I 
I In + I I I I I 

I 11 11111 I 11 \+ III I 
I I 1++ +1 n I I I I 
I I n I + 11 I I I I 
I+n I In + I I I I + I 
I I I 1+ I I In 1 1 
I I 1+ + I 1 1 I I 

I I I I i I 
1 1+2 11 I + I I I 

<. 1+ 1+1 I I I +1 I 
I + In+ I I I + I I 

I 1 
In +1 
1 I 

I 
I 
I 
I 
I 
I 
1+ 
I 

I 
I I 
IH·I 
I I 
I I 
I I 
I I 
I I 
1 1 
I I 
I I 

In 1++ I I +1 
I I+n I I I 

Inl+ n nl+ ++1 n+ i i 
n In + + 1++ I I + I 

+ 

I II + 1+ + I 1+ I 

1 
I 
In 
I 
I 
I 
I 

I 

I 
I 
I 
In 

\ 
I 
I 
I 
I 
In 
I 

I 
nRI 

112 
I + 
I 
I 
1+ 
I 
I + 
I 
1 
1 
I 

I 
I 2 
I 
I + 
I 

I 
I 
I 
I 
I 
1+ 
1+ 
I 

In + 
+111+ 

12222+121311 III 
1111++12+111"1 I 
11\+n 1+ ++1 I 
12 2 1+11+1 I 
11 21+1 ++ I I 
I + ++1+ ++1 I 
I + +1+++ I I 
1+ +n I nl I I 
I III + I R +1 I 
1 1 11 + +1 1 
I R I nn 1 I 

1312 1 n 1 
1222 1+ I 
1+11+ 11 I 
1+ ++111 + I 
12n2 I I 
1+1+ I 1 
I + 11 I 
III nl I 
1+2 I III 
11 + I I 
1+ + I I 
11 1 I I 
1+ + I I 
1+ + I I 
1++ I I 
IR+ 1+ I 
I 1 +1 I 

I I I I 
I I+n I I 
I +In+ I I 
I In + I I 
I I nn I I 
I I + 11 111 
I + I ++1 I 
I In nl \ 

R n+I++ +1 +1 
21+ ++1 I 

I 
I 

+ 

I 
I 

I 
+1 

1 
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Table 1 Continued 

Community numbor 

Re I ova numbo r·s 

Specios group K 

Cr.1bbe.1 ac.wl is 
Cymbopogoll excav.1tllS 
Trachypogon spic.1t"us 
AC.1Iyph.1 caperonioides 
Vernon i a ° Ii goceplwl., 
Tristachya leucothrix 
Ziziphus zeyherian.1 
Chaetacanehus costaeus 

Species group L 

lIyp.1rrhenia hirea 
Conyza podocnphala 
Felicia rascicuillris 

Spec i. sg roup It 

lIelichrysum rugulosum 
COn/mel ilM c1rric,1nc1 
Aristida congesta 
Oicoma :Jnoma/" 

Specios group H 

lIarpochloa ralx 
Ledebouria species 

Species group 0 

Trichoneura gr.1IIdiglumis 
Ariseida juncirormis 
Solanum pandurirorme 

Species group P 

EI ionuru$ mueicus· 
lIeteropogon coneortus 
lIermannia depressa 
Eragrostis racamosa 

Specios group Q 

Themed,1 tri.1IIdr.1 
[r,lgrostis curVU/,l 
Cynodon dactylon 
Cragrostis pl.1II.1 
Setaria sphc1celat,1 
Brnchiarin serratn 

Species group R 

Gomphrena celosioides 
Hicrochloa carrra 
Seoobe vulgaris 
Oxails obliquiroli" 
Solanum supinum. 
Cha(Jt ac,1nthus burche II i i 
Loudetia simpleK 
Pogonarthria squarrosa 
Sonchus naf)us 
lIypoxis obtusa 
Lactucn capons is 
lIaploc,1rpha sCRposa 
Schlluhri n pinn"t" 
Berllheya pinn·aeirida 
Digitaria erianeha 
Abildg8.,rdia ov.1ta 
Ariseida dirrusa 
Er.1grostis gummirlu.1 
Sonecio �"�r�r�i�n�i�.�~� 
Ariseida eransv.1nlellsi.< 

1.1 1.2 1.3 1.6 1.7 1.6 1.9 

1.6.11.6.2 

010 01 000000 2121101 2202 22222 2222 00122 001 0010010 
�6�0�~� 62 __ 15 __ 0100222 3_20 33212 3232 23201 661 5516612 
_71 21 453_67 9315263 1776 04913 3425 90972 769 5665656 

1+1 �~�1�+�+�1�+�+�+� I+++R+I++++I R I +1 
1+1 +1 ++ 111 11+111+21 + I + I 1 
1211 1212 11 +3111 I 1 I I 1 + 
11 ++ +- 11+ +1 +1+++ I I I 
1+ ++ 1+ +1 1 +1++1+1 I I 
I 2+ 12 111 I 31 2 21 1 111 I 11 
1+ + R I 1 I + l++n+1 I I 1 

1 
1 

l 
I 
1 
I 

1 R +1 I + n I +++1 I I + n I 

I 1+ 
1 R I 
I 1 1 

1 
11 

1 
1+ I 

11 
I 

112++ 1+22 11+ 111 
nl+++n+l+ 111++ ++1 

I n 1+ +1++ ++1 

1+++11 +1++ +1 + ++I++++IR +++1 1 
I + 1 1 + I ++++ I ++++ I It ++ 1 + I + 
I + I 1 I + + I +111 + 11111 21 1 
1+ +R I + ++ I +·1 1 ++ R I I + 

1 1 
I 

I 
I + 

+ 1+ 1 

1 + 
I I + 
IR +1 

11 
I 

I 11 I 
11++1 

11+1++1 +11 + 
I 1 +133 I 
I ++In+ I 

+1+ 

1121111121111111111111+1111+1211 1 1111112222111 
12131+ 111 1111t112+llll+ll+11111+111111111111 .1 

+1 n+ /+1111+11+1++1 + + 1++++1+ 1 I IR+ ++++1 
I ++ 1+ �~� 1+2121++1 11+11 I 1++111 1+11 I 

I 111+112332221112222 112121 111+1111111+12+11111 1121331 
1+21/121+112+ 12121 1+12111/11+2+1112211321 12.111+21111.1 
121113 I 111++1 +1+ 11 I +11 +1111++ I 111+1 
132312+1 + 111+ + + I 1 +1 + 1 I 111+1++1 I 11+1 
I 1 I I 2 III 1 +1++1+1 n I +++1+111+1 1112 111111 
11 I 1+1 1++ 1+ 1'1111 +++ 1+1 1 + I I 11+1 I 

1+ 1 I + I I n +1 n RI I i 
+ I I I + I + 1+ I 1++1 I I 

I I I ++ R+ I I + IR +1 2+1 + I 
I 1 I It + +1 + It I + R RI +R I +1 
III I + 1 I RI R I n+ I 
I I I I I nl 
I I I I 1 I 1 I 
I I I 1++ I I 
I I + I IR R I + I 
I I + + I I R I I 
I I + + I In I n I 

++1 11R R nl Rllnl I I 
1111 n + +1 + + I + I I 

1 I I 1+ nl RI R I I 
1+ 1 I I I I + 1 I + I 1+ I 
I 1 I I + 1 + I I I + I I + I 
I 1 I I +1 I I I I + 1 I 
I + I I + + I I I + I 1+ I 
I I I + +1 I I I I I 
I I I I 1 1+ +1 21 I I 

shale, basaltic lava, agglomerate and tuff as the parent 
material (Figure 4). This community is situated at an altitude 
of 1580 m above sea-level on slopes with an inclination of 
1 - 2° on terrain units 4 and 5 (Figure 3). No rock occurs on 
the soil surface. The average number of species per releve 
was 15. 

1). Other forbs in the community are Haplocarpha lyrata. 
Trifolium africanum, Felicia fascicularis and Berkheya 
pinnatifida (Table 1). Less prominent forbs and grasses in 
the community are Salvia repens, Bidens pilosa. Conyza 
podocephala. Haplocarpha scaposa. Abildgaardia . ovata, 
Setaria nigrirostris. Cymbopogon excavatus. Microchloa 
caffra, Digitaria eriantha, Aristida diffusa and Eragrostis 
gummiflua (Table 1). Berkheya pinnatifida and Eragrostis 
plana are characteristically found in areas where the soils 
are waterlogged. No shrubs or trees occur in the community. 
The mean basal cover of the herbaceous layer was 11 %. 

The community is characterized by the diagnostic forb 
Falkia oblonga and the grass species Digitaria ternata and 
Panicurn coloraturn (species group A, Table 1). Dominant 
grasses in the community are Eragrostis plana. Cynodon 
dactylon, Eragrostis curvula and Themeda triandra (Table 
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1.2 The Eragrostis curvula - Setaria pallide-fusca 
Grassland 
The Eragrostis curvula - Setaria pallide-fusca Grassland 
occurs on shallow «300 mm) sandy clayey loam (21 - 35% 
clay) and clayey (>55% clay) soils of the Valsrivier and 
Arcadia forms with sandstone and shale as the parent 
material (Figure 4). The community is situated at an altitude 
of 1540 - 1580 m above sea-level on slopes with an inclina­
tion of 0 - 1° on terrain units 4 and 5 (Figures 3 & 4). No 
rock was found on the soil surface in this community. On 
average, 14 species per releve were recorded. 

The community is characterized by the diagnostic gmss 
species Setaria pallide-fusca and Urochloa panicoides 
(species group B, Table 1). Dominant grasses in the com­
munity are Eragrostis curvula. E. plana. Cynodon dactylon 
and Themeda triandra (Table 1). Other prominent forbs in 
the community are the pioneer weed Schkuhria pinnata. 
Oxalis obliquifolia and Tagetes minuta (Table 1). Less 
dominant grasses in the community are Sporobolus afri­
canus. Panicum coloratum. Aristida congesta and Hypar­
rhenia hirta (Table 1). The occurrence of Aristida congesta. 
Cynodon dactylon. Tagetes minuta and Gomphrena 
celosioides suggests mismanagement or some other 
disturbance of the veld (Landbou-ontwikkelingsprogram: 
Hoeveldstreek 1986). No shrubs or trees occur in this 
community. The mean basal cover of the herbaceous layer 
was 14%. 

1.3 The Themeda triandra - Urginea sp. Grassland 
The Themeda triandra - Urginea sp. Grassland occurs 
mainly on black clayey vertic (>55% clay) soils of the 
Arcadia Form with diabase as the parent material (Figure 4). 
Occasionally the community is found on soils of the Hutton, 
Bainsvley and Avalon forms with a clay content that varies 
from 15 to 35% and with undifferentiated Witwatersmnd 
quartzite, shale, greywacke and tillite as the parent material. 
The community is situated at an altitude of 1580 - 1600 m 
above sea-level on slopes with an inclination of 1 - 2° on 
terrain unit 4 (Figures 3 & 4). The above-ground rock cover 
varies between 0 and 5%. On average, 19 species per releve 
were recorded. 

The community is characterized by the diagnostic species 
listed in species group C (Table 1). These include the 
geophytes Urginea sp. and Hypoxis iridifolia, the scandent 
creepers Evolvulus alsinoides. Convolvulus sagittatus and 
Rhynchosia totta, the prostrate forbs Indigofera sp., Salvia 
repens and Crabbea hirsuta. the sedge Cyperus 
margaritaceus and the graminoid Eragrostis capensis. 
Dominant gmsses in the community are Themeda triandra. 
Eragrostis curvula. E. plana. Cynodon dactylon. Setaria 
sphacelata. Brachiaria serrata. Elionurus muticus. Hetero­
pogon contortus and Eragrostis racemosa (Table 1). Local­
ized trampled and disturbed areas are characterized by the 
occurrence of Cynodon dactylon. Stoebe vulgaris and 
several Aristida species. No shrubs or trees occur in this 
community. The mean basal cover of the herbaceous layer 
was 7%. 

1.4 The Themeda triandra Setaria nigrirostris 
Grassland 
The Themeda triandra - Setaria nigrirostris Grassland 
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Figure 3 Dendrogram to illustrate the habitat relationships of 

communities in the Ba Land Type (see text for community names). 
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Figure 4 The location of the communities in the Ba Land Type on topographical types (see text for community names). 

occurs mainly on soils of the Mispah Form with a clay con­
tent that varied between 35 and 55% (Figure 4). Soils of the 
Hutton, Glencoe and Shortlands forms with a soil depth that 
varied from 110 to 650 mm and a clay content that varied 
between 15 and 55% may also be associated with this 
community. The soils are derived from basaltic lava, ag­
glomerate, tuff, dolerite and quartzite. The community is 
situated at an altitude of 1560 - 1650 m above sea-level on 
slopes with an inclination of 1 - 3° on terrain units 1 and 3 
(Figures 3 & 4). The above-ground rock cover of the com­
munity varies between 0 and 30%. On average, 25 species 
per rei eve were recorded. 

The community is characterized by the diagnostic grass 
species Setaria nigrirostris and Sporobolus africanus, the 
geophyte Hypoxis argentea and the forbs Acalypha angusti­
folia, Haplocarpha lyrata and Cassia biensis (species group 
D, Table 1). Dominant grasses in the community are Theme­
da triandra, Eragrostis curvula, Elionurus muticus, Hetero­
pogon contortus, Setaria sphacelata, Trachypogon spicatus, 
Tristachya leucothrix, Brachiaria serrata and Cynodon 
dactylon (Table 1). Prominent forbs are Helichrysum 
nudifolium, H. rugulosum, Crabbea acaulis and Hermannia 
depressa (Table 1). Areas with shallow «300 mm) soils and 
areas that were burnt the previous season are characterized 
by the occurrence of Tristachya leucothrix and Trachypogon 
spicatus. Species of species groups F, K, M, P and Q also 
occur in the community. Localized disturbed areas are 
characterized by the pioneer grass Cynodon dactylon, the 
encroaching dwarf shrubs Stoebe vulgaris and Ziziphus 
zeyheriana and several pioneer Aristida species. No shrubs 
and trees occur in the community, although in the adjacent 
plant communities trees such as May tenus heterophylia and 
shrubs like Diospyros lycioides and Rhus rigida do occur. 
The mean basal cover of the herbaceous layer was 9%. 

1.5 The Themeda triandra - Aristida mollissima 
Grassland 
The Themeda triandra - Aristida mollissima Grassland 
occurs mainly on soils of the Mispah Form with sandstone 
and shale as the parent material (Figure 4). Soils of the 
Hutton Form with a soil depth of 420 mm and a clay content 
that varies between 25 and 35% derived from dolerite also 
occur in the community. Outcrops of basalt, basaltic breccia 
and quartzite are also present in the community. The com­
munity is situated at an altitude of 1560 - 1620 m above 

sea-level on slopes with an inclination of 1 - 3° on terrain 
unit 3 (Figures 3 & 4). The above-ground rock cover in the 
community varies between 0 and 30%. On average, 32 spe­
cies per releve were recorded. 

The community is characterized by the diagnostic grass 
species Aristida mollissima and Cymbopogon plurinodes 
and the forbs Hermannia lancifolia, Euryops transvaalensis 
and Berkheya onopordifolia (species group E, Table 1). 
Dominant grasses in the community are Themeda triandra, 
Eragrostis curvula, Elionurus muticus, Heteropogon contor­
tus and Brachiaria serrata (Table 1). Prominent forbs are 
Crabbea acaulis, Helichrysum rugulosum, Dicoma anomala 
and Hermannia depressa. Species group F (Table 1) 
represents the common species for the Themeda triandra -
Setaria nigrirostris Grassland and the Themeda triandra -
Aristida moliissima Grassland. Species of species groups J, 
K, M, P and Q (Table 1) are also present in the community. 
Localized disturbed areas in the community are character­
ized by the occurrence of the encroaching dwarf shrubs 
Stoebe vulgaris and Ziziphus zeyheriana and the pioneer 
grass species Cynodon dactylon. The tree Canthium gilfil­
lanii, the shrubs Rhus rigida and Diospyros lycioides are 
widely scattered in the more rocky areas of the community. 
The mean crown cover of the community was 50%. 

1.6 The Diospyros lycioides - Eragrostis curvula 
Shrubland 
The Diospyros lycioides - Eragrostis curvula Shrubland 
occurs mainly on soils of the Mispah Form derived pre­
dominantly from basaltic lava, agglomerate and tuff (Figure 
4). Undifferentiated Witwatersrand quartzite, shale, quart­
zite, banded ironstone and dolerite are also present in the 
community. The community is situated at an altitude of 
1560 - 1680 m above sea-level on slopes with an inclination 
of 1 - 16° on terrain units 1 and 3 (Figures 3 & 4). The rock 
cover on the soil surface in the community varies from 16% 
to more than 60%. On average, 38 species per releve were 
recorded. 

The community is characterized by the diagnostic woody 
shrubs Diospyros lycioides and May tenus heterophylla, the 
xerophytic fern Cheilanthes hirta, the succulent Aloe 
transvaalensis and the forbs Argyrolobium velutinum, 
Asclepias fruticosa, Plectranthus madagascariensis and 
Pachycarpus rigidus (species group G, Table 1). Species of 
species groups H - M, P and Q (Table 1) are also present in 
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the community. Species group J (Table 1) indicates the rela­
tionship between the Diospyros lycioides - Eragrostis 
curvula Shrubland and the Themeda triandra - Aristida 
mollissima Grassland. Dominant grasses in the community 
are Eragrostis curvula. Themeda triandra. Cymbopogon 
excavatus. Hyparrhenia hirta. Elionurus muticus and 
Heteropogon contortus (Table 1). Prominent forbs are Ber­
kheya setifera. Crabbea acaulis. Chaetacanthus costatus. 
Helichrysum rugulosum and Conyza podocephala (Table 1). 
The mean crown cover of the community was 55%. 

The Diospyros lycioides - Eragrostis curvula Shrubland 
is divided into two sub-communities (Table 1), namely: 
1.6.1, the high-lying Diospyros lycioides - Euclea crispa 
Shrubland, and 1.6.2, the low-lying Diospyros lycioides -
Digitaria tricholaenoides Shrubland. 

1.6.1 The Diospyros lycioides - Euclea crispa Shrub­
land 

The Diospyros lycioides - Euclea crispa Shrubland occurs 
mainly on soils of the Mispah Form with basaltic lava, 
agglomerate and tuff as the parent material (Figure 4). 
Undifferentiated Witwatersrand quartzite, shale, quartzite 
and banded ironstone are also present in the community. 
The community is situated at an altitude of 1580 - 1680 m 
above sea-level mainly on northern slopes with an inclina­
tion of 1 - 16° on terrain units 1 and 3 (Figures 3 & 4). The 
rock cover on the soil surface varies between 31 and 60% 
(Figure 4). On average, 36 species per releve were recorded. 

The community is characterized by the diagnostic woody 
shrub species Canthium gilfillanii. Ehretia rigida. Cussonia 
paniculata. Diospyros whyteana. Euclea crispa and Prot­
asparagus setaceus, the evergreen liana Rhoicissus triden­
tata, the prostrate forbs Pavonia transvaalensis. Berkheya 
seminifera. Lippia rehmannii and Teucrium trifidum, the 
geophyte Haemanthus humilis, the scandent creeper 
Ipomoea obscura, the succulents Crassula setulosa. Aloe 
davyana and Kalanchoe thyrsiflora, the grass Digitaria 
tricholaenoides and the xerophytic fern Pellaea calomelanos 
(species group H, Table 1). Dominant grasses in the 
community are Eragrostis curvula. Elionurus muticus. 
Heteropogon contortus. Themeda triandra. Cymbopogon 
excavatus and Hyparrhenia hirta (Table 1). Prominent forbs 
are Crabbea acaulis. Conyza podocephala. Commelina 
africana and Helichrysum rugulosum (Table 1). Dominant 
shrubs and trees in the community are Diospyros lycioides. 
Rhus rigida. May tenus heterophylla. Euclea crispa and 
Canthium gilfillanii (Table 1). Localized disturbed areas are 
characterized by the occurrence of the encroacher dwarf 
shrubs Ziziphus zeyheriana and Stoebe vulgaris. pioneer 
Aristida species and the exotic succulent Opuntia sp. The 
mean crown cover of the community was 47%. 

1.6.2 The Diospyros lycioides - Digitaria tricholae­
noides Shrubland 

The Diospyros lycioides - Digitaria tricholaenoides Shrub­
land occurs mainly on soils of the Mispah Form with basalt­
ic lava, agglomerate, tuff and dolerite as the predominantly 
parent material (Figure 4). The community is situated at an 
altitude of 1560 - 1640 m above sea-level mainly on south-
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em slopes with an inclination of 2 - 4° on terrain unit 3 
(Figures 3 & 4). The rock cover on the soil surface in the 
community varies between 16 and 45% (Figure 4). On 
average, 41 species per releve were recorded. 

The community is characterized by the diagnostic semi­
woody shrub Helichrysum krausii, the xerophytic fern 
Cheilanthus eckloniana, the forbs Ipomoea crassipes and 
Lactuca sp., the rhizomatous graminoid Digitaria 
tricholaenoides, the weedy annual pioneer Bidens pilosa and 
the geophyte Ledebouria ovatifolia (species group I, Table 
1). Dominant grasses in the community are Eragrostis 
curvula. Themeda triandra. Cynodon dactylon. Brachiaria 
serrata. Cymbopogon excavatus. Trachypogon spicatus. 
Elionurus muticus. Heteropogon contortus. Eragrostis race­
mosa. Aristida congesta and Hyparrhenia hirta (Table 1). 
Prominent forbs are Crabbea acaulis. Vernonia oligo­
cephala. Chaetacanthus costatus. Ziziphus zeyheriana. Heli­
chrysum rugulosum. Commelina africana and Hermannia 
depressa and the succulent Aloe transvaalensis (Table 1). 
Dominant shrubs and trees are Diospyros lycioides. Rhus 
rigida and May tenus heterophylla (Table 1). The mean 
crown cover of the community was 64%. 

1.7 The Eragrostis curvula - Hyparrhenia hirta 
Grassland 

The Eragrostis curvula - Hyparrhenia hirta Grassland 
occurs mainly on soils of the Mispah Form derived from un­
differentiated Witwatersrand quartzite, shale and banded 
ironstone (Figure 4). The community may also be found on 
soils of the Avalon and Hutton forms, 800 - 1200 mm deep 
and with a clay content that varies between 25 and 55% 
derived from dolerite, sandstone and shale. The community 
is situated at an altitude of 1540 - 1580 m above sea-level 
on slopes with an inclination of 1 - 4° on terrain unit 3 
(Figures 3 & 4). The rock cover on the soil surface in the 
community varies between 0 and 45%. On average, 25 spe­
cies per releve were recorded. 

The community is characterized by the occurrence of the 
tall tufted graminoid Hyparrhenia hirta, the rhizomatous 
forb Conyza podocephala and the dwarf shrubby forb 
Felicia fascicularis (species group L, Table 1) and also by 
the occurrence of the weedy pioneer forbs Helichrysum 
rugulosum. Commelina africana and Dicoma anomala and 
the pioneer grass Aristida congesta (species group M, Table 
1) and the absence of species of species groups D - K 
(Table 1). The community is also characterized by the 
presence of species of species group 0 and the absence of 
species of species group N (Table 1). Dominant grasses in 
the community are Eragrostis curvula. E. plana. Themeda 
triandra. Setaria sphacelata. Cynodon dactylon. Hetero­
pogon contortus and Trichoneura grandiglumis. Prominent 
forbs are Hermannia depressa and Ledebouria sp. (Table 1). 
Single occurrences of Diospyros lycioides are to be found in 
the community. Localized disturbed areas are characterized 
by the encroaching dwarf shrubs Stoebe vulgaris and 
Ziziphus zeyheriana, and the pioneer grasses Cynodon 
dactylon and several Aristida species. A few selectively 
grazed areas are characterized by short grazed Themeda tri­
andra and ungrazed Hyparrhenia hirta and Aristida species. 
The mean basal cover of the herbaceous layer was 6%. 
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1.8 The Eragrostis curvula - Harpochloa falx Grass­
land 
The Eragrostis curvula - Harpochloafalx Grassland occurs 
on soils of the Mispah Form derived from undifferentiated 
Witwatersrand quartzite and shale (Figure 4). The soil depth 
varies from 100 to 150 mm with a clay content of between 
15 and 20%. The community is situated at an altitude of 
1600 m above sea-level on slopes with an inclination of 1 -
2° on terrain units 1 and 3 (Figures 3 & 4). The rock cover 
on the soil surface varies between 0 and 15%. On average, 
16 species per releve were recorded. 

The community is characterized by the diagnostic grass 
species Harpochloa falx and the geophyte Ledebouria sp. 
(species group N, Table 1). Species of species groups 0 - Q 
(fable 1) are also present in the community. Dominant 
grasses in the community are Eragrostis curvula, Themeda 
triandra, Aristida junciformis, Trichoneura grandiglumis, 
Elionurus muticus, Heteropogon contortus and Cynodon 
dactylon (Table 1). Prominent forbs are Solanum panduri­
forme and Crabbea acaulis (Table 1). There are no shrubs 
or trees in this community. The presence of Aristida junci­
formis, A. congesta and Cynodon dactylon is an indication 
of some disturbance of the veld. Aristida congesta and 
Cynodon dactylon are dominant in the vicinity of termitaria. 
The mean basal cover of the herbaceous layer was 8%. 

1.9 The Themeda triandra - Elionurus muticus 
Grassland 
The Themeda triandra - Elionurus muticus Grassland 
occurs on soils of the Clovelly, Katspruit, Mispah, Arcadia 
and Rensburg forms with a clay content that varied from 
21 % to more than 55% (Figure 4). The soil depth in the 
community varies between 100 and 1200 mm and the parent 
material consists of quartzite, greywacke, conglomerate, 
shale, tillite, basaltic lava, agglomerate, tuff, undifferen­
tiated Witwatersrand quartzite, diabase and dolerite. The 
community is situated at an altitude of 1580 - 1620 m above 
sea-level on slopes with an inclination of 1 - 3° on terrain 
units 3 and 4 (Figures 3 & 4). In general there is no rock on 
the soil surface but in two releves rocks cover 15% of the 
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soil surface. On average, 15 species per releve were 
recorded. 

The community is characterized by the presence of the 
graminoids Elionurus muticus, Heteropogon contortus and 
Eragrostis racemosa and the forb Hermannia depressa 
(species group P, Table 1) and the absence of species of 
species groups A - 0 (fable 1). Dominant grasses in the 
community are Themeda triandra, Eragrostis curvula, E. 
plana, Cynodon dactylon, Setaria sphacelata, S. nigri­
rostris. Brachiaria serrata and Trichoneura grandiglumis 
(Table 1). Localized disturbed areas are characterized by the 
encroachment of the dwarf shrubs Stoebe vulgaris and 
Ziziphus zeyheriana and the pioneer grass species Cynodon 
dactylon. Aristida diffusa and A. congesta. There are fewer 
forb species in this community than in any other community 
in the Ba Land Type. The mean basal cover of the herba­
ceous layer was 10%. 

Ordination 

The data were ordinated by using Detrended Correspond­
ence Analysis (DECORANA) (Hill 1979a). The first and 
second axes of the ordination were used for the illustration 
of the plant communities and environmental interactions. 
The first axis explains 72.3% (eigenvalue of 0.723) and the 
second axis 46.1 % (eigenvalue of 0.461) of the variation in 
the data set. On the scatter diagram of the ordination there is 
a distinct separation between the high-lying community (F) 
and the low-lying communities (A - C) (Figure 5). Com­
munities D, E, G, H and I are positioned on a gradient that 
consists of altitude. above-ground rock cover, slope and soil 
drainage (percentage clay content of the soil) (Figure 5). 
There is no separation between communities D, E and I 
(Figure 5) on the scatter diagram, suggesting that the 
separation factor of these communities was not recorded 
during the study. 

Conclusion 
The vegetation of the Ba Land Type is classified in nine 
main communities, and one community is divided into two 
sub-communities. The communities are mainly divided 
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Figure 5 The ordination of the vegetation of the Ba Land Type in the Grootvlei-area, southern Transvaal. South Africa. 
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along a soil drainage gradient and this is confirmed by the 
DECORANA ordination. These plant communities and 
associated environmental correlations should be easily 
recognizable in the field. The plant community variation 
together with the environmental conditions associated with 
each plant community have field management implications. 
These plant communities together with plant communities in 
the Bb, Ib and Ea land types (Breytenbach et al. 1992, 
1993a, b) in the study area, could be used to define veld 
management units. Each of these units, representing the 
various plant communities, should be regarded as an eco­
logically defined managerial unit, which implies that grazing 
camps on a farm should not encompass different plant com­
munities. 

Efficient nature conservation linked with optimum pro­
duction of livestock can only be attained when ecological 
boundaries, based on plant community variation, are used in 
the land-use and grazing management strategies. 

This classification of plant communities may contribute to 
the envisaged syntaxonomical synthesis of the Grassland 
Biome currently being undertaken by the Botany Depart­
ment of the University of Pretoria. 
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