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The plant communities of the Roodeplaat Experimental Farm, Gauteng, South Africa
and the importance of classification verification
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A classification and a map of the Sourish Mixed Bushveld on the ARC-Roodeplaat Experimental Farm is presented.
Plant communities need to be verified and this was done in this study by means of a classification efficiency value,
examination of the spatial infegrity of relevé-groups, floristic and habitat correlation, the validity of the community
composition analysis and ground-truthing. Five woodland communities, differentiated floristically, are identified and
guantitative resulls for each community include a short description, community statistics, species and growth form
relations and community cover. Three of the five woodland communities occur on flats and the other two occur on
crests and slopes. All five plant communities have Acacia trees as lhe dominant species and four of the five have
grasses as diagnostic species. The vegetation on the farm is in a degraded condition and Aloe greatheadii var.
davyana occurs in all the communities as a strong competitor. Management proposals include conservative stocking

rates and the removal of sheep.
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Introduction

Vegetation science includes both structural and spatial changes in
the floristic composition of natural vegetation {Mueller-Dombois
& Ellenberg 1974). User demand has necessitated a change in
method from the qualitative vegetation descriptions of the past to
a quantitative verifiable product.

The African Wildlife Management Unit at the Range and For-
age Institute decided to introduce game to the section of the
Roodeplaat Experimental Farm (REF) north of the Pienaars
River. Therefore, a complete inventory, classification and com-
munity analysis of the vegetation became a necessity because the
natural vegetation of the REF has never been surveyed (R.
Drewes, pers. comm. Transvaal Region, Private Bag X180, Pre-
toria 0001).

The permutations possible with a relevé sequence are a facto-
rial of the number of relevés. Many of these permutations will
show some sort of community pattern (Westfall 1992). It is
therefore, essential when classifying vegetation to verify the pro-
posed plant communities. ~

The aims of this study are, therefore, to identify and map rela-
tively homogeneous areas suitable for natural resource manage-
ment, analyse the vegetation resource within these units in order
to determine the quality and quantity of the vegetation resource
and to show the necessity for community verification.

Study Area

The study area comprises the natural vegetation (2 067 ha) of the
REF which is situated in the Gauteng Province, South Affica,
approximately 30 km north-east of Pretoria, between southern
latitudes 25°20" and 25°40' and eastern longitudes 28°17' and
28°25'. The main physiographic features of the study area are the
Buffelsdrif Ridge in the south, the Pienaars River bisecting and
draining the farm in a north-westerly direction and a plateau in
the north.

The study area is situated on the Roodeplaat Igneous Complex
which belongs to the Post-Waterberg Formation. The Roodeplaat
Igneous Complex is a unique ring-shaped structure with a diame-
ter of approximately 16 km and is also referred to as the

‘Roodeplaat volcano’ (Verwoerd 1966, 1967 cited by Jansen
1977). No detailed soil survey exists for the study area.

Schulze (1965) categorizes the area in which the study area is
situated as the Northern Transvaal climatic region which receives
an annual precipitation of between 380 and 700 mm. The aver-
age annual rainfall for Roodeplaat is 646 mm (AGROMET
1994). The average daily maximum and minimum temperatures
for this climatic region are 32°C and 18°C in January and 22°C
and 4°C in July. (Roodeplaat = 29°C and 20°C, and 16°C and
2°C respectively (AGROMET 1994)).

The vegetation in the study area is described as Savanna
(Rutherford & Westfall 1986), Clay Thorn Bushveld (Low &
Rebelo 1996) and as Sourish Mixed Bushveld (Veld Type 19)
(Acocks 1988). Van Rooyen (1983) mapped the vegetation of
the Roodeplaat Dam Nature Reserve (RNR) which is adjacent to
the south-eastern boundary of the REF at a scale of 1:33 000. He
classified the nature reserve into six communities, two of which
he sub-divided into another seven variations. Three of these veg-
etation units adjoin the REF, namely: the Acacia karroo closed
woodland; the Setaria perennis—Polyvgala hottentotta grassland,
and the Acacia caffra-Setaria perennis closed woodland (Van
Rooyen 1983). Although not one of the primary aims of this
study, a floristic affinity analysis was conducted on the REF and
RNR data sets.

Work done in Sourish Mixed Bushveld (Acocks 1988), at less
detailed scales, but not near REF, includes classifications of the
vegetation of the western Transvaal (mapped at 1:250 000) (Van
der Meulen 1979), the Loskop Dam Nature Reserve (mapped at
1:36 000) (Theron 1973) and at a more detailed scale, the Sout-
pan Experimental Farm (Grunow 1965).

Methods

Analysis

The study area was stratified using an aerial photographic mosaic at
a scale of 1:8 000. Ten stratified units were identified for testing
against the classification and for sampling unit distribution. Sam-
pling unit location was based on equal area representation in which
each sampling unit represents an approximately equal area of each
stratified unit thus eliminating observer bias in sampling unit
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location. A minimum of four sampling units were allocated to each
stratified unit and 75 sampling units of 200 m* were positioned in
this way (Figure 1).

The following floristic parameters were recorded: all plant taxa
identifiable at the time of sampling, rooted in the stand; a growth
form was assigned to each species recorded following Westfall et al.
(1996); the mean canopy diameter for each species was recorded,
and the projected canopy for each species recorded was sampled
using the plant-nuinber scale of Westfall and Panagos (1988).

Taxonomic nomenclature is according to the National Herbarium,
Pretoria as described in Arnold and De Wet (1993).

Syntaxonomic nomenclature is according to the International
Code of Syntaxonomical Nomenclature (Barkman ef al. 1976, 1986)
with the following provisions for local use: the suffix denoting rank
is replaced with a structural epithet following Edwards (1983).

Environmental parameters recorded were the following: altitude -
(m) along with the locality in degrees, minutes and seconds using a
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Figure 1
stratification.
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Global Positioning System (GPS) receiver; slope - measured in
degrees using an inclinometer; aspect - measured in degrees using a
compass; soil depth - measuring the depth of an augered hole (in the
centre of the stand) with a tape measure to the nearest centimetre and
soil form - determined by the diagnostic horizon combinations
(removed from the augered hole) according to MacVicar ef al.
(1977) .

Synthesis and verification
The floristic data set was analysed using the PHYTOTAB-PC pro-
gram package (Westfall 1992; Westfall ef al. 1996) which classifies
relevés according to minimum entropy and species according to
minimum noise. The uncoordinated occurrence of species in a
matrix is termed noise (Gauch 1982).

The process of testing the validity of a classification can be
termed the verification and the following verification methods were
employed for this study (Westfall er al. 1996): classification

The stratified units of the Roodeplaat Experimental Farm study area numbered according to the initial air photo-based
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efficiency: examination of the spatial integrity of the relevé-groups;
floristic and habitat correlation; validity of the community composi-
tion analysis and ground truthing.

Classification efficiency

The classification efticiency of a classified matrix is the ratio of
included gaps to all gaps in the classified matrix. expressed as a per-
centage (Westfall 1992; Westfall et al. 1996). A classification hav-
ing an efficiency of 62% or higher is deemed robust since the
removal of a number of species will not alter the relevé sequence
signiticantly. With etficiencies of between 62% and 40%, a classifi-
cation becomes increasingly less robust and a classification having
an efficiency of less than 40% is the equivalent of a random relevé
sequence.

Spatial integrity of relevé-groups

Spatial integrity is the degree to which relevés, grouped by a classiti-
cation technigue, form integral mapping units. The following meth-
ods were used to test for spatial integrity: a grouped number
comparison method comparing the classified relevé sequence with
relevés grouped according to the stratification and an overlay tech-
nique in which relevés grouped by the classification are superim-
posed on the stratification.

Habitat and fleristic correlation

Two methods of correlation of the relevé-groups with the habitat
were used in this study, namely: a hierarchical dendrogram in which
the different habitat factors are associated with the classified plant
communities and habitat gradients associated with an ordination of
the synoptic relevés representative of each community using the
CANOCO version of detrended correspondence analysis (ter Braak
1987).

Community compaosition analysis (CCA)

The CCA is a method of determining strong and weak competitor
species for each growth form within a community according to can-
apy cover-to-frequency ratios. Because this method is dependent on
an adequate classilication, the strong competitors thus identitied
should correspond with tield observations and quantitative cover and
[requency data,

Ground-truthing

The following assessments were made visually in the field using the
final classification and the vegetation map fo test the degree to
which: the relevés in each community are representative of the com-
munity; the diagnostic species for each community can be used for
community identification; plant species selected for community
names are characteristic of the community; the community habitat
correlations are relevant and the mapped community boundaries cor-
respond to what is observed in the field.

Floristic affinities

Background

Plant communities generally form integral mapping units as can
be concluded from many published vegetation maps. The proba-
bility of finding a plant community which is completely included
in a particular area that is identical in terms of species composi-
tion to another completely included plant community in another
study area is low. Plant communities which are partially included
in a study area cannot be compared with other plant communities
partially included in other study areas because their floristic vari-
ation is unknown. Therefore, valid comparisons can only be
made with completely included plant communities.

The degree of affinity between two plant communities is
dependent on the number of plants common to both communi-
ties. However, the sampling unit sizes used in the field should be
comparable. For example, in comparing a sampling unit in which
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60 species were recorded with a sampling unit in which 300 spe-
cies were recorded, the disparity in sampling unit size could lead
to the assumption that little affinity exists. This however, may
not be true because the smaller sampling unit could be a subset of
the larger unit. Furthermore, it could be expected that most of the
communities within a Veld Type would show some degree of
floristic affinity with the species representing the Veld Type. It
could also be expected that a generally lower degree of affinity
exists between the communities of one Veld Type and those of
an adjacent Veld Type than the communities within the Veld
Type concerned. In such comparisons, other factors such as the
diagnostic character, cover dominance and frequency of occur-
rence could be very relevant.

It appears however, that an arbitrary cut-off level of species in
common is often used to indicate affinity. Van Rooyen (1983)
lists 18 species in three plant communities out of a total of 394
species for the RNR, and deemed these species to show affinity
with various other Sourish Mixed Bushveld, Sour Bushveld and
Bankenveld studies. Of these 18 species only Burkea africana,
Dichapetalum cymosum, Fadogia menticola, Faurea saligna,
Ochna pulchra, Setaria perennis and Strvehnos pungens were
not recorded at REF. These species are indicative of the deeper
sandy soils found on the RNR.

Affinity analysis for this study

Analysis of the data in this study is strictly quantitative. Consist-
ancy, therefore, necessitates the treatment of floristic aftinities in
the same manner. Two approaches to making floristic compari-
sons were made, namely: comparing communities with commu-
nities and comparing each community with the entire data set.
For this purpose the RNR (Van Rooyen 1983), Acocks” (1988)
Sourish Mixed Bushveld (Veld Type 19) and Acocks™ (1988)
Sour Bushveld (Veld Type 20) were used by combining each of
these data sets with the data for this study. The comparison of
each community with another communily is according to: the
absolute common species; the proportion of common species to
all species in each community and the proportion of common
species to all species in both commumities. The last mentioned
comparison was also ranked according to the means for all com-
munities. The comparison of each community with the combined
data sets was according to commonality (Westfall 1992) where
the total occurrence in the matrix of each species is determined
for each community. Similarly, the total occurrence of all species
oceurring in the same communities as the species under consid-
eration, is determined for each species. These comparisons can
then be shown as a proportion of the total presences of the data
set and ranked accordingly for convenience. These procedures
were programmed and included in the PHYTOTAB-PC program
package.

Results

Classification

A total of 350 plant specific and infra-specific taxa were
recorded in five plant communities identified in the final phy-
tosociological classification (Table 1). Species-groups are
arranged to highlight the environmental gradients. The classifi-
cation contains 15 species-groups, 178 diagnostic species (or a
diagnostic proportion of ¢. 50%) and 172 non-diagnostic species.
The spatial relations of the communities are presented in the
form of a vegetation map (Figure 2).

Description of plant communities
1. The Acacia tortilis subsp. heteracantha-Brachiaria nigrope-
data - low open woodland (1}

The largest part of this community occurs in the central and
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Figure 2

LEGEND

Cultivated lands

Acacia tortilis subsp. heteracantha - Brachiaria
nigropedata low open woodland (Community 1)

Acacia caffra - Tristachya biseriata low open
woodland (Community 2)
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Acacia caffra - Setaria nigrirostris low open
woodland (Community 3)

Acacia tortilis subsp. heteracantha - Cyphostemma
lanigerum short closed woodland (Community 4)

Acacia tortilis subsp. heteracantha - Bothriochloa
bladhii low closed woodiand (Community 5)

The plant communities of the Roodeplaat Experimental Farm study area.
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Table 1 The phytosociological classification of the natural vegetation on Roodeplaat

S. Afr. I. Bot. 1998, 64(1)

Diagnostic species
Community number

Relevé number 11165

1

1221221

2 3 4 5

22 1223323334 TT776766456 5234665566675 4444 53313553144451
123940958574031286795345981062434 21406378315 2751313040254 9758 68917786202696

Acacia tortilis subsp. heteracantha - Brachiaria nigropedata low open woodland

a.
Polygala amatymbica ++
Selanum supinum ++
Gnidia capitata +
Gomphrena celosioides
Raphicnacme hirsuta
Brachiaria nigropedata
Ipomoea bolusiana subsp. bolusiana
Justicia betonica
Cyperus obtusiflorus var. obtusiflorus
Senecio barbertonicus
Agathisanthemum bojeri subsp. bojeri
Bewsia biflora
Eriosema burkei
Nidorella hottentotica
Ledebouria sp. 1509
Ledebouria sp. 1511
Eriospermum abyssinicum
Crotalaria brachycarpa
Felicia mossamedensis
Scabicsa columbaria
Graderia subintegra
Asclepias stellifera
Salvia runcinata
Lactuca capensis
Eragrostis nindensis
Digitaria argyrograpta
Helichrysum sp. 1465
Panicum coloratum var. coloratum
Tulbaghia sp. 1557
Mariscus uitenhagensis
Digitaria monodactyla

s
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Acacia caffra - Tristachya biseriata low open woodland
b.

Hermannia parvula

Zornia linearis

Gnidia sericocephala

Acalypha villicaulis

Vitex obovata

Tristachya biseriata

Phyl lanthus incurvus

Hyperthelia dissoluta

Hypoxis rigidula var. rigidula
Indigofera daleoides var. daleoides
Pennisetum sphacelatum

Maytenus tenuispina

Nolletia rarifalia

Acacia caffra - Setaria nigrirostris
c.

Amaranthus thunbergii

Achyranthes aspera var. aspera
Triaspis hypericoides subsp. nelsonii
Rhoicissus tridentata subsp. cuneifolia
Unidentifiable sp. 1695

Combretum apiculatum subsp. apiculatum
Convolvulus sagittatus var. aschersonii
Sphedamnocarpus pruriens

Celtis africana

Dovyalis rhamnoides

Panicum volutans

Setaria nigrirostris

Helichrysum pilosel lum

Thunbergia atriplicifolia

Ozoroa sphaerocarpa

Zanthoxylum capense

Momordica balsamina

Ximenia caffra var. caffra

Urelytrum agropyroides

Sansevieria aethiopica

Low open woodland

+

+1+

+

++

+reet
srred
+ +

684

e
+
+
1+
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Acacia tortilis subsp. heteracantha - Cypheostemma lanigerum short closed woodland
d

Ceropegia sp. 1612

Cyphostemma lanigerum

Unidentifiable sp. 1583

Barleria macrostegia

Ocimum urticifolium subsp. urticifolium

Acacia tortilis subsp. heteracantha - Bothriochloa bladhii low closed woodland

e.
Kyllinga erecta

Protasparagus setaceus

Bothriechloa bladhii

Heliotropium strigosum

Striga asiatica

Ipomoea coscinosperma

Chrysanthemoides monilifera subsp. canescens
Sesamum capense

Seddera capensis

Setaria pallide fusca

+

++ o+ o+

+32
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Environmantal gradients indicated by species groupings

Species common to Communities 1 & 2
Eragrostis racemosa

Tripogon minimus

Geigeria burkei subsp. burkei var. burkei
Anthericum longistylum

Gladiolus permeabilis subsp. permeabilis
Anthospermum rigidum subsp. pumilum
Triumfetta sonderi

Kohautia amatymbica

Aristida diffusa subsp. burkei

Rhus gracillima

Helichrysum oxyphyllum

Thesium magalismontanum

Pearscnia sessilifolia subsp. marginata
Mundulea sericea

Vigna vexillata var. vexillata
Unidentifiable sp. 1694

Species commen to Communities 1, 2 & 3
g.

Louderia flavida

Diheteropogon amplectens

Brachiaria serrata

Crabbea angustifolia

Schizachyrium sanguineun

Becium grandiflorum var. galpinii
Chamaecrista biensis

Lippia scaberrima

Acacia robusta subsp. robusta
Bulbostylis contexta

Pellaea calomelanos var. calomelanos
Justicia anagalloides

Anthephora pubescens

Anthericum cooperi

Clerodendrum triphyllum var. triphyllum
Phyllanthus humilis

Merremia tridentata subsp. angustifolia
Trachypogon spicatus

Stylosanthes fruticosa

Ziziphus zeyheriana

Tephrosia elongata var. elongata
Senecio venosus

Gazania krebsiana subsp. krebsiana
Achyropsis leptostachya

Alloteropsis semialata subsp. eckloniana
Elephantorrhiza elephantina

Clematis brachiata

Enneapogon cenchroides

Portulaca oleracea

Dicerocaryum eriocarpun

Species common to Communities 2 & 3
h.

Acacia caffra

Ruellia cordata

Dombeya rotundifolia var. rotundifolia
Combretum melle

Ipomoea obscura var. obscura
Diheteropogon filifolius
Corbichonia decumbens

Eustachys paspaloides

Chenopodium album

Tragia rupestris

Vangueria infausta subsp. infausta
Trichelaena monachne

Waltheria indica

Ipomoea hochstetteri

Setaria lindenbergiana

Species common to Communities 1, 2, 3 & 4
1.

Setaria sphacelata var. torta
Plexipus hederaceus var. hederaceus
Evolvulus alsinoides var. linifolius
Melhania prostrata

Sporobolus stapfianus

Euclea crispa

Cymbopogon plurinodis

Kyphccarpa angustifolia

Hypoxis hemerocallidea

Ptycholobium plicatum

Species common to Communities 2, 3 & 4
Acacia nilotica subsp. kraussiana
Pappea capensis

Aloe marlothii

Species common to Communities 3 & 4
Pavetta gardeniifolia var. gardeniifolia
Berchemia zeyheri
Achyranthes aspera var. sicula
Kedrostis foetidissima
Merremia palmata
Sarcostemma viminale

Species common to Communities 2, 3, 4 & 5

Maytenus heterophylla

Schkuhria pinnata

Commelina africana var. krebsiana
Pollichia campestris

Aristida scabrivalvis subsp. scabrivalvis
Enneapcgon scoparius

Aristida bipartita

Indigofera parviflora var. parviflora
Justicia flava

Habenaria epipactidea
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Table 1 Continued
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Species common to Communities 3, 4 & 5
m

Commelina erecta + + + | 4 + 4 + Po
Solanum coccineum + o+ + |+ 4+ + o+ +
Abutilon grandifolium P = o S T T
Bothriochloa insculpta + o+ 1 6 4+0+ N
Brachiaria eruciformis 1 2 3+ 2 +
Species common to Communities 4 & 5

n.

Ornithogalum tenuifolium subsp. tenuifolium + + ++ o+ + 14+
Kalanchoe rotundifolia + + + + o+ + ++
Leonotis leonurus +  [+2 + +
Diospyros lycicides subsp. sericea 32 + +
Common and rare plants arranged according to constancy values
o.

Aloe greatheadii var. davyana 3+2513+2+4+5731252GD22++683BA125E ++1 +4+ 3631 6531233224445 BJIB 9+163613323822
Heteropogon contortus ++1#+ Teebat 1444425214 464++ 1231 113 8 21383 8 14328744712 42C3 441+155+21 1
Melinis repens subsp. grandiflora + 13+2+93 1B2+228++21 +241F4+5122 461132582 1 6++ 1432+11 2232 123681+444+
Aristida congesta subsp. congesta 3+ 44416411+ + 5++1323313415 +1+ 1 4212 ++24+ +11+2+ 2212 32338313+9
Aristida canescens subsp. canescens ++1438A4914+ 2 111+ 211 512225114 33121432142 +1141+1 3222 1+ 23 +42 4 2R
Themeda triandra 2 1 + 212145++131CB5411 4+1++1251 11233111442 71111+ 43111 11 B +4 3
Protasparagus suaveolens +++ o+ HEEeed b HE A4ET142 #1140+ 14T 24414424417+ 5213 1 2 #1171+ 452
Eragrostis chloromelas 1981+9 111 2 6++ +143262161112 3 + 22 + ++ 1 +122++5 1 14833+1326+25+
Tephrosia purpurea subsp. leptostachya 43 42 #14+442117 T H+ 414011 #1111+ 44 24 4+ 142+ 124+ 4 1 ++8
Monsonia angustifolia 4244+ 21 +1++1447+ J+12244142+ + 1+ + + 1+ + ++2 11++ +4342 1+ &
Hibiscus pusillus 14+ #+sdiet1e 44 14 4414+ #1441 1144+ ++ 1 FY T T 2 TR ST S S |
Indigofera rhytidocarpa subsp. rhytidocarpa | 14++ B +11+13+ 1+ 49288 2144 + +1 1 1 1+ + #4444 T27+ 2 1 4443 +
Tragus berteronianus Htel  EEe3e H4Te #1434 12 3 4+ 1 42434 24+ 44 5341+ 1 1+ 1M+
Lantana rugosa 4+ o+ 42144 T+ b 1 T+t AabEeESR44 2 114+ 1+ #4441 +4
Oldenlandia herbacea var. herbacea 4421443 146114 4 14434414441 444 L + o+ 141144414
Dicoma anomala subsp. anomala D o L T S o B e e 4+ 4 +4 ++
Sida alba ++ LR e s et s T+ #+ + T+144444 +44+ +44 4+ ++
Eragrostis gummiflua +11492+1+143+421+ +2421221+41 63 + +46+43 6142 +
Elionurus muticus 44523+ 721 D G11 + 12441 1212444 2 3 4 ++3 55039 11A
Rhus leptodictya ++ +1 ++ o+ 4 212223 + 2122 6+46 22+ 2 3116 31 4 +242
Phyllanthus maderaspatensis R RREE bR REREE b 4+ 4 + o+ o+ ++ o+ A 4
Acacia tortilis subsp, heteracantha +3 +34 + 1 543 97+37592 6AB4 [ 5 484 A 8+654B1CLY
Digitaria eriantha T4+ 26 i1 +3 7721 442 +22+3 1+ +3 442 TIKGDD + 24
Panicum maximum + + 14+ +1 3 + D+ 3+ 2 331 84 3917 121+ 424 3012
Vernonia oligecephala ++ +AL 1 + 142117 + + ++13 14 ++ + 2 4+ A L ] +
Bidens bipinnata 31 ++ ++ + +12+ ++23 23 4 45+ 422 42+ + + 4244+ ++
Tagetes minuta + 4 114+ ok 250k 4 T 3] 4+ 1+ o+ 4 +
Rhynchosia totta var. totta ++ 1 1++ 4 Th HEE 2HEE bR AR+ + 11+
Pentarrhinum insipidum ++ ++ 44+ 4] +442 F1T4214 444 #4714 + + &+
Trichoneura grandiglumis var. grandiglumis |+ 42+ +  ++ 3+ R o L s R I S + + +2+ 1
Ehretia rigida + +  ++ 1 +1 1 +++ + #1711 +42C 3243 + 1 222 +15
Ziziphus mucronata 5 * 113 2 43 + 216+ 11424 323 112 2732 322
Solanum panduriforme I+ 1+ 2 +8+1 +1 4+ 3 44413421 S5+ + ++ o+
Chaetacanthus costatus + o+ +44E ET T = T O S S ++ 1 1 ++ +1 12
Commelina africana var. africana + +1+ + + 4+ + + o+ + 4+ ++44131 ++ 1T+
Acacia karroo + 5 +3 52 232 + 63 28 241+ 2 351 32 45 25
Microchloa caffra #1441 2 4 4+ 4+ H42441+ 4+ 2 + 1 ++ 4
Chamaesyce inaequilatera 414 rrbrirs 24 441 + + + o+ 4+

Grewia flava + 2 +214 ++1+ 2 1 23+1 23 121 ++ 2+
Vahlia capensis subsp. vulgaris + 2 ++14++433 241 1114+ + + +1 + 21
Euclea undulata var. myrtina + 1 + 4+ +11 +2 + 1 4+ 2 412+ + + 1 212
Zinnia peruviana 1+ 1 ++ 4 ++ 4+ + B ¢ 434+ 14+ 1+ +
Hibiscus trionum o+ + + -+ 1+ 14+ T+ #+ 44+ 13 4es
Lithospermum flexuosum 4+ 1+ 2+ + 12 1 + +1+ ++ 1+ +++ ++

Rhus lancea w2 1 651 #38 191 3 2 252 3332 3+
Teucrium trifidum ++ o+ +1 4+ o+t + ++ 4+ 42 4+ +1 +
Melinis nerviglumis 1+ + 2 ++ 1424424+ 3 4 ] 4+ 3 5
Hypoxis argentea var. argentea + 1 + 3 + +1+11+ + + e S S S
Helichrysum rugulosum + +2 4+ + 4 o+ 1 1 + 2 26+t i
Felicia muricata subsp. cinerascens + 1 + o+ + 1+ o+ ++ + ++ o+ 1+ o+
Urochloa panicoides + + + 14+ + + 3 +1++ 3 + 2 +2 1+
Cucumis zeyheri 4 4 4 +1 o+ o+ + 4+ + o 4 + 4+ o+
Ledebouria sp. 1356 + o+ + 4+ A+ b+ 4+ +
Corchorus asplenifolius ++ + + + + o+ o+ o+ + o A 2 o+ + +
Helichrysum nudifol ium + #5444+ 1 o+ ++ e + ++ +
Hyparrhenia filipendula var. pilosa + + 4+t + o+ 2 14+ ++1 + 1+ #
Indigofera heterotricha ++ + W2+ + ++ 1 ++ + + + + o+
Solanum incanum + 4+ + + + T+ 1N ++ N+ + +1 + + +
Cynodon dactylon 1 3 3 + 121 2+ 22 + 41 +142
Eragrostis rigidior + ¥ B+« + ++ 211 2+ 13 4+ 4+
Cleome monophylla + + +1 + o+ + e ++ L + =+ 1 +
Menodora africana ++ 1 ++ + + + + + ++
Hermannia depressa ++ + + o+ 14+ ++ + + + + + o+ 1
Convolvulus sagittatus subsp. sagittatus ey + 4+ + 1+ 4 + * o+ + +
Lotononis Llistii 4+ 4+ 1 14+ #+ 2 +2 1+
Oxalis sp. 1337 ++ + 1 4+ + 1+ 4+ + 4+
Cymbopogon excavatus ++ *+ + + + - + 4+ 1 17+ +
Eragrostis superba 4 4+ + 442+ 1 + + + 4
Mariscus rehmannianus + 44+ + + o+ + + o+ i o
Eragrostis trichophora + + 1 1 44+ + 2 ++ + +
Polygala hottentotta + + o+ + . o + 4+
Vernonia sp. 1461 * 1 + 2 143 + + o+ 14+
Acalypha segetalis + + 0+ o+ + + + 1+ 11
Carissa bispinosa subsp. bispinosa + + + + 2+ + +1
Eragrostis pseudosclerantha + - + 5 +3+ o+ 12
Sporobolus nitens + + + + +1+ o+ 3
Opuntia sp. 1686 + + + + + 4 ++
Rhus pyroides var. gracilis 23 + + o+ ++ 1 3
Dipcadi viride + ¥ 1+ + ++ +
Unidentifiable sp. 1437 + + * - - + W +
Kyllinga alba + 4+ + ++ + + o+
Setaria verticillata 7 + 1 ++ ++
Orbeopsis lutea subsp. lutea ++ + + + + -
Pogonarthria squarrosa ++ 4 ++ +
Cheilanthes viridis var. viridis + + + + o+ +
Turbina oblengata + + 1 1

Gerbera sp. 1476 + 4+ & +
Vigha vexillata var. angustifolia + + 4 + +
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Table 1 Continued

Mariscus albomarginatus

Cassine aethiepica

Bergia decumbens

Berkheya radula

Vernonia poskeans subsp. botswanica
Dichrostachys cinerea subsp. africana
Piriqueta capensis

Chloris virgata

Cleome rubella

Wahlenbergia undulata

Crotalaria sphaerocarpa subsp. sphaerocarpa
Boophane disticha

Ipomoea bathycolpos var. bathycolpos
Acalypha angustata var. glabra

Grewia flavescens var. flavescens
Unidentifiable sp. 1692

Scolopia zeyheri

Verbena officinalis

Lycium cinereum

Datura stramonium

Tarchonanthus camphoratus

Cyperus semitrifidus var, multiglumis
Tulbaghia acutiloba

Pachycarpus concolor

Talinum caffrum

Cercpegia racemosa subsp. setifera

Senna italica subsp. arachoides
Indigofera vicioides var. vicioides
Gerbera viridifolia subsp. viridifolia
Helichrysum athrixiifolium

Lannea discolor

Aristida adscensionis

Senecio lygodes

Hibiscus cannabinus

Asclepias burchellii

Cryptolepis chlongifolia

Eriospermum cooperi
Pavetta zeyheri
Eragrostis obtusa
Pentzia lanata
Xerophyta retinervis
Fuirena hirsuta
Rhus zeyheri
Fingerhuthia africana
Manulea sp. 1460
Guilleminea densa
Acacia mellifera subsp. mellifera
pelargonium Luridum

Tephrosia longipes subsp. longipes
Dicoma zeyheri

Abrus laevigatus

Asclepias glaucophylla

Ipomcea cairica

thloris pycnothrix

Eragrostis plana

Polycarpaea corymbosa

Conyza albida

Vigna unguiculata subsp. stenophylla
Dactyloctenium aegyptium

Lepidium africanum subsp. africanum
Aptosimum indivisum

1pomoea papilio

Dodonaea sp. 1645

Hibiscus calyphyllus

Sporobolus ioclados

polygala sp. 1575

Felicia muricata subsp. muricata +

Cyperus sphaerospermus
Cyperus rubicundus
Brachiaria brizantha
Anthospermum galioides subsp. reflexifolium
Andropogon chinensis
Eragrostis capensis
Hibiscus malacospermus
Melia azedarach
Eragrostis cilianensis
Unidentifiable sp. 1548
Emilia transvaalensis
Physalis angulata
Adenia digitata
Crotalaria lotoides
Plectranthus neochilus
Unidentifiable sp. 1689
Nesaea rigidula

+

+

+ 4

++
12

++

+n~
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Table 2 Plant community statistics for the Roodeplaat
Experimental Farm study area

Community number | 2 3 o4 5
Total diagnostic species 119 108 122 6l 63
Diugnostic proportion  50.4%  53.7% 50.8% 43.9% 35.0%
Mean species per relevé 56 68 67 76 44
Community variation®* 26.3% 33.8% 28.0% 49% 244%

Total species 236 201 240 139 180
Number of tree species 5 ks 6 5 6

Number of shrub spe-
cies 9 14 21 11 11

Number of dwart shrub
species 28 30 36 26 26

Number of grass spe-
cles 5 44 54 30 44

Number of forb species 137 106 123 68 93
Number of relevés per
community 33 11 13 4 14

* the proportion of species per relevé per community expressed as a
percentage

northern portions of the farm with a small portion occurring in
the south-western corner (Figure 2). It is characterized by: (a)
shallow soils (median depth of 25 cm) which include Westleigh,
Avalon and Mispah forms and (b) by bush clumping which
occurs on termitaria interspersed in open grassland. It is differen-
tiated from the other four communities on the basis that it has not
previously been cultivated and it occurs on flats (median of 1°)
overlying tuff and trachyte geological formations (Figures 3 and
4).

Species-group a (Table 1) is diagnostic for this low open
woodland community in which a total of 236 species were
recorded with a diagnostic proportion of 50% (Table 2).
Although the forb stratum is only responsible for 3.5% canopy
cover (Figure 5), this growth form comprises more than 50% of
the 236 species recorded in the community (Table 2 ) . Dominant
species (in terms of frequency and cover) include Acacia

Table 3 Species and growth from relations in community 1
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robusta, Acacia tortilis, Aloe greatheadii, Setaria sphacelata,
Themeda triandra, Elionurus muticus, Melinis repens. Eragros-
tis chloromelas. Aristida canescens and Indigofera rhiytidocarpa
(Table 3). The total cover for the community is relatively low at
33.8% (Figure 3).

2. The Acacia caffira - Tristachya biseriata - low open woodland (2)

Community 2 (species-group b, Table 1) occurs on the crest of
the Buffelsdrif Ridge in the south of the study area as well as on
two koppies on the central plateau (Figure 2). Environmentally,
the main differentiating factor for this community is physiogra-
phy ie. it is restricted to undulating crests (median slope of 3°)
with shallow soils (Mispah form; median depth of 10 cm) overly-
ing trachyte and tuff geological formations (Figures 3 and 4).

A total of 201 species were recorded in this low open wood-
land community of which 108 are diagnostic. In terms of species
richness, the forb stratum comprised 106 of the 201 species
(Table 2), although, similarly to Community 1, these plants have
a low cover at 2.5% (Figure 5). Dominant species (in terms of
frequency and cover) include Acacia caffra, Acacia nilotica,
Combretum molle, Rhus lancea, Panicum maximum, Heteropo-
gon contortus, and Melinis repens (Table 4). The total cover for
the community is low (26.7%) (Figure 3).

3. The Acacia caffra-Setaria nigrirostris - low open woodland (3)

Community 3 is differentiated environmentally from the other
communities since it is restricted to slopes (median of 4°) and it
occurs on shallow Mispah soils (median of 10 cm) overlying tuff
and trachyte geological formations (Figures 3 and 4). [t occurs
on the northern slopes of the Buffelsdrif Ridge, the southern
slopes of the ridge just to the north of the Pienaars River and the
slopes in the north-eastern corner of the REF (Figure 2).

As in Communities | and 2, this community has a high forb
species richness (123 out of 240) and low cover (3.9%) (Table 2,
Figure 5). Species-group ¢ (Table 1) is diagnostic for this low
open woodland community. Dominant species (in terms of fre-
quency and cover) include Acacia caffira. Acacia tortilis, Ehretia
rigida, Aloe greatheadii, Setaria sphacelata, Enneapogon sco-
parius, Heteropogon contortus, Aristida scabrivalvis and Loude-
tia flavida (Table 5). The total cover for the community is
relatively high at 42.2% (Figure 5).

4. The Acacia tortilis subsp. heteracantha—Cyphostemma lani-
gerum - short closed woodland (4)
Community 4 forms dense belts of vegetation along the diabase

Species Growth form  Competitor Canopy Crown diameter  Individuals Caonpy to canopy
status cover (%) (m) perha gap (m)
Acacia robusta subsp. robusta tree strong 211 1.6l 103 9.48
Acacia tortilis subsp. heteracantha tree normal 1.83 2.01 47 14.36
Aloe greatheadii var. davvana dwarf shrub strong 3.54 0.13 27550 0.55
Setaria sphacelata var. torta grass strong 425 0.08 93260 0.29
Eragrosus chrolomelas grass strong 2.12 0.07 49443 0.43
Themeda triandra grass strong 212 0.09 35559 0.51
Elionurus muticus grass strong 1.83 0.06 70947 0.37
Melinis repens subsp. grandiflora grass normal 1.84 0.07 45330 0.46
Aristida canescens subsp. canescens grass normal 1.12 0.07 30912 0.57
Indigophera riyvtidocarpa subsp. rhytidocarpa forb strong 1.00 0.09 16285 0.80
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Schemalic profile of the Roodeplaat Experimental Farm study area
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Figure 3 A schematic profile of the Roodeplaat Experimental Farm study area.

outcrops (which differentiates it from the other communities)
present on the undulating (median slope of 1°) upland plateau in
the central and northern portion of the REF (Figures 2, 3 and 4).
The soils in this community are deeper than for the previous
three communities (median of 35 em) and Mispah and Avalon
forms are present.

Species-group d (Table 1) is diagnostic for this short closed
woodland comprising 139 species of which 61 are diagnostic
(Table 2). Forbs, as for the three previous communities, com-
prised approximately half the species (68 out of 139) recorded in
the community (Table 2). Dominant species (in terms of freq-
lency and cover) include Acacia nilotica, Acacia tortilis, Aloe
greatheadii, Rhus leptodictya, Cymbopogon plurinodis, Hetero-
pogon contortus, Panicum maximum and [ndigofera rhytido-
carpa (Table 6). The total cover for the community is high at
65.7% (Figure 5).

5. The Acacia tortilis subsp. heteracantha-Bothriochloa bladhii
- low closed woodland (5)

The largest portion of this community occurs along the
north-eastern boundary of the REF and a smaller portion is on
the south-western boundary (Figure 2). Community 5 is differen-
tiated environmentally from the other communities since it is
restricted to flat (median of 1°), previously cultivated oldlands,
occurring only on deep (median of 50 cm), well-drained soil
forms such as Westleigh, Valsrivier, Shortlands, Avalon and
Rensburg (Figures 3 and 4).

Species-group e (Table 1) is diagnostic for this short closed
woodland. Forbs comprise 93 of the 180 species present in this
community although, as for the other four communities, the
cover is low at 2.5% (Table 2, Figure 5). Dominant species (in
terms of frequency and cover) include Acacia mellifera, Acacia

Table 4 Species and growth from relations in Community 2

Species Growth form  Compelitor Canopy Crown diameter  I[ndividuals  Canopy to
status cover (%) (m) per ha canopy gap
Acacia caffra tree strong 349 1.44 130 8.46
Acacia nilotica subsp. nilotica tree normal 1.15 1.08 98 10.29
Combretum molle tree normal 1.08 1.84 38 16.45
Rhus lancea shrub strong 1.20 0.38 83 11.99
Panicum maxtmum grass strong, 1.55 0.08 30328 0.57
Heteropogon contortus grass strong 1.48 0.06 54918 0.42
Melinis repens subsp. grandiflora grass strong 1.47 0.04 102012 0.31
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Table 5 Species and growth form relations in Community 3
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Species Growth form  Competitor Canopy Crown diameter  [ndividuals per  Canopy to canopy
status cover (%) (m) ha gap (m)
Acacia tortilis subsp. heteracantha tree strong E31 .56 08 12.07
Acacia caffra tree normal 5.67 1.41 232 5.99
Ehretia rigida shrub strong 1.30 (.58 489 4.52
Aloe greatheadii var. duvyana dwarf shrub strong 1.35 0.07 33190 0.55
Enneapogon scoparius grass strong 371 0.05 231787 019
Heteropogon contortus grass strong 2.59 0.07 62308 (.38
Setaria sphacelata var torta grass strong 3.19 0.06 118107 0.27
Aristida scabrivalvis subsp. scabrivalvis grass strong 2.14 (05 124055 0.27
Loudeta flavida grass normal 1.49 0.05 71803 0.37

tortilis, Tarchonanthus camphoratus, Aloe greatheadii, Digi-
taria eriantha, Aristida canescens, Elionurus muticus, Bothrio-
chloa insculpta, Panicum maximum, Aristida scabrivalvis,
Eragrostis chloromelas and Melinis repens (Table 7). The total
cover for the community is relatively high at 55.5% (Figure 5).

Verification

Classification efficiency

The Roodeplaat classification had a relatively weak classifica-
tion efficiency (53%) because the sampling scale of 1:8 000 was
inappropriate (Panagos 1995). The sampling scale at which
optimum community boundary definition is evident and at which
the best correlation with stratification is obtained, on Sourish
Mixed Bushveld farms, is 1:12 000 (Panagos 1995).

Spatial integrity of relevés

The grouped number comparison of the relevés as arranged in
the stratified units, with the relevés grouped according to the
final classification (Table 8) provided a low (31%) mean corre-
spondence between the two groups.

Using the overlay method, it can be seen that in some cases a
plant community covered more than one stratified unit and in
these cases the neighbouring units were amalgamated (Figures 1
and 2). Having done this, 73 of the 75 relevés could be easily

REF atudy area

Slope 0* - 1% 1% = 15
Phyaiogesphy Flats Crests Slopes
Geology Diabase Tuff &
Trachyte
Land use Provicusly Natural
cultivated Vegetation
community 4 C? 1 2 3

Figure 4 Dendrogram indicating the environmental parameters
which ditferentiate  the Roodeplaat Experimental Farm
relevé-groups from each other.

grouped and only two outliers were present ie. a 97% corre-
spondence.

Floristic and habitar correlation

The environmental parameters responsible for the differentiation
of the relevé-groups are presented as a schematic profile of the
study area (Figure 3) and as a dendrogram (Figure 4). Well
defined environmental ranges are evident for the REF plant com-
munities. For example, Communities 1, 4 and 5 are differentiated
from Communities 2 and 3 on the basis of slope and physiogra-
phy. Thereafter, each of the communities can be differentiated
using one or more of the quantifiable habitat parameters recorded
in the field or obtained from maps.

The positions of the five plant communities on the REF, ordi-
nated using the CANOCO (ter Braak 1987) version of a DCA.
are illustrated by means of a three dimensional ordination dia-
gram (Figure 6). Axes | and 2 accounted for all the variation in
the ordination.

Community composition analysis

The CCA output is summarized in Tables 3 to 7 in the plant com-
munity descriptions above. The key species, being the strong and
weak competitor species on the REF, are presented in Table 9.

Ground- truthing

As a result of ground truthing, two small changes were made to
the vegetation map (Figures 1 and 2). On the north-western side
of the ridge, just north of the Pienaars River, Community 5 had
its boundary extended to include a drainage area which had not
been detected during stratification. Also, Community 3 had its
boundary extended slighty to include a portion of the ridge which
had been excluded in the stratification.

Floristic affinities

The comparison of the REF data set with the RNR data set for
any floristic affinity indicates that the REF's Communities 2 and
3 have the highest affinity with the RNR’s Community 3,
although the percentage similarity is low at 23% and 20%
respectively (Table 10). REF Community 4 and RNR Commu-
nity 4 have the lowest floristic affinity at 7%.

The REF plant communities are, furthermore, less floristically
unique than the RNR plant communities because the former,
generally, have more species in common and the latter have
fewer species in common (Table 11). For example, the REF
Communities 1, 2, and 3 have commonality values ranging from
54% to 60% and the RNR plant Communities 1, 4, and 6 have
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Figure 5 A histogram indicating the percentage canopy cover for the growth forms recorded in the five plant communities on Roodeplaat

Experimental Farm.

commonality values ranging from 24% to 25%. Of the total
number of species in the combined data sets, only two species,
namely Themeda triandra and Eragrostis chloromelas have
100% commonality.

The comparison of the REF data set with the two Acocks’ data
sets (Veld Types 19 and 20) for any floristic affinity indicates
that the REF’s five communities have more affinity with each
other, than with either of Acocks’ Sourish Mixed and Sour Bush-
veld data sets. The Sourish Mixed Bushveld data set has a mar-
ginally higher mean proportional co-occurrence value (8%) than
the Sour Bushveld data set (6%) (Table 12 a and b).

The REF Community 3 had the highest affinity with both

Acocks’ (1988) Sourish Mixed and Sour Bushveld data sets
(53% and 44% respectively), whereas REF Community 4 had the
lowest affinity with Acocks’ data sets (37% and 30%) (Table 13
a and b). Also, in the comparison of the REF data set (350 spe-
cies) with the Sourish Mixed Bushveld (930 species) and the
Sour Bushveld (1 312 species) data sets, only 34 and 41 species
respectively, have 100% commonality.

Discussion and Conclusions
Verification
Classification efficiency

Table 6 Species and growth form relations in Community 4

Species Growth form Competitor Canopy Crown diameter  Individuals  Canopy to
status cover (%) (m) per ha canopy gap
(m)
Acacia nilotica subsp. kraussiana tree strong 9.76 2.53 194 5.57
Acacia tortilis subsp. heteracantha tree strong 242 1.93 82 10,48
Rhus leptodictya tree normal 1.19 1.93 39 15.99
Aloe greatheadii var. davyana dwarf shrub strong 21.92 0.08 467685 0.09
Cymbopogon plurinodis grass strong 7.68 . 0.14 50627 0.36
Heteropogon contortus grass strong 4.36 0.07 123594 0.25
Panicum maximum grass strong 3.53 0.08 75369 0.33
Indigophera rhytidocarpa subsp. rhytidocarpa forb strong 2.57 0.07 64973 0.37
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Table 7 Species and growth form relations in Community 5

Species Growth form  Competitor Canopy  Crown diameter  Individuals  Canopy to canopy
status cover (%) (m) per ha gap (m)

Acacia mellifera subsp. mellifera tree strong 2.08 3.18 27 18.57
Aecacia tartills subsp. heteracantha tree normal 6.83 1.82 221 5.76
Tarchonanthus camphoratus shrub strong 1.41 0.74 328 5.49
Aloe greatheadii var. davyana dwarf shrub strong 1.92 0.11 19115 0.70
Digitaria eriantha grass strong 7.66 0.07 226923 0.17
Aristida canescens subsp. canescens grass strong 551 0.09 81625 0.30
Elionurus muticus £rass slrong 528 0.06 170894 0.21
Bothriochloa insculpta grass strong 4.54 0.06 168365 0.22
Panicum maximum grass strong 527 0.09 86101 0.30
Aristida congesta subsp. congesta grass normal 1.41 0.05 75815 0.36
Eragrostis chloromelas grass weak 1.28 0.06 44861 0.47
Melinis repens subsp. grandiflora grass weak 117 0.05 66649 0.39

The classification efficiency for this study would have been
higher had a sampling scale of 1:12 000 been used (Panagos
1995). However, the value of 53% does not necessarily invali-
date the classification because of corroboration by some of the
other verification methods. The classification efficiency value
indicates, in this case, an inadequate sampling scale.

Spatial integrity of relevés

Although the grouped number comparison gave a low corre-
spondence (31%) between the stratification and plant communi-
ties, the stratified units generally formed subsets of the plant
communities (Table 8). This indicates a far too detailed stratifi-
cation (1:8 000) for the vegetation concerned and corroborates
the conclusion obtained with the classification efficiency. Over-
laying the stratification (Figure 1) on the classified vegetation
map (Figure 2) confirms this conclusion.

Floristic and habitat correlation
The plant communities on the REF are differentiated primarily

by physiography with Community 2 representing crests, Com-
munity 3 representing slopes and Communities |, 4 and 5 repre-
senting flats. The flats communities are differentiated by geology
and land-use (Figures 3 and 4). These differentiating factors are
supported by a soil depth gradient where the crests (Community
2) and slopes (Community 3) have the shallowest soils and the
flats (Communities |, 4 and 5) have the deepest soils (Figure 4).

Finding a correlation between habitat and plant communities
does not necessarily validate a classification because with all the
habitat factors available it should be possible to find some or
other correlation with any group of plants. Of importance, how-
ever, is that habitat factors shown to correlate with the plant
communities, should form some sort of environmental gradient.
In this study, physiography, geology and land-use correlated
with and differentiated the plant communities and also indicated
the existence of a soil depth gradient. This confirms the classifi-
cation.

The arrangement of the communities by the DCA ordination
on axis 2 (Figure 6) follows the PHYTOTAB-PC classification’s
arrangement of communities thus confirming the environmental

Table 8 The percentage correspondence between the stratified unit relevé sequence (Set A) and
the Roodeplaat Experimental Farm classified relevé sequence (Set B)

Tolal percentage correspondence

Set A (strat. sequence)

I 2 3 4 5 6 7 g 9 10
P s asr 20 13 4 0 0 0 0 F 144

Set B
odeps 2 0 0 0 0 0 12 0 0 53 58 | 133
k) 3 0 8 0 17 0 4 0 63* 0 0 132
4 0 0 0 0 66* 0 0 0 0 0 66
5 20 0 0 41* 18 0 a4 0 0 0 123

73 s6 21 71 98 56 44 63 53 63

Total percentage correspondence

# the Roodeplaat Experimental Farm relevé-groups having the highest percentage correspondence with the stratified unit

relevé-groups
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Table 9 Listing of strong and weak compelitor species (key species) for each vegetation unil, according lo growth forms
on Roodeplaat Expenimental Farm (where 3 = slrong competitors; 1 = weak competitors, * = normal compelitors; and - = not

recorded)

Vegetation unit number
Growth forms & species 1 2 3 4 5 % Strong % Weak
Trees
Acacta rohusta subsp. robusta 3 ¥ ¥ k< X 20 1]
Acacra tortilis subsp. heteracantha 3 * 3 L) N 20 0
Acacre caffra ' 3 ¥ - L 20 0
Acuci karroo 1 * 1 * | 0 60
Acact mellifera subsp. mellifera - - - - 3 20 0
Shrubs
Rhws fancea 3 3 ¥ & * 60 0
Perverter gardennfolia var. gardemifolia L £ L 1 - 0 20
Fuclea crispa b » 1 * - 0 20
Grewra flava = > 1 1 . 0 40
Fhretia rigida 1 * 3 ¥ ¥ 20 20
Conihrenum apiculatum subsp. apiculanim - L; 3 - - 20 0
Tarchonanthus camphoratus - - - * 3 20 0
Dwarf shrubs
Aloe greatheadin var. davyana 8 3 3 3 3 100 0
Ziziphus zevherana 3 = T - * 20 0
Melhama prostrate * 1 2, ¥ - 0 20
Solcaium pavnduriforme . 3 ‘ ¥ * 20 0
Traumferia sondert . 3 = 5 = 20 0
Feuclea undulate var, myrting ¥ * L * | 0 20
Rimes leprodictya t ¥ 3 * * 20 0
Polvgala amatyinhica ] - 5 : * 0 20
Lantana rugosa 1 L 1 ¥ | 0 60
Profaspuaragus suaveoleins I 1 1 * l 0 80
Pappea capensis - ¥ 1 2 - 0 20
Grasses
Svtaria qihucc.fmu var. forfe 3 * 3 i . 40 0
Lragrostis ehloromelas 3 i 1 * 1 20 40
Hremede triamdra 3 * » £ % 20 0
Elomuruy muticns 3 ® ¥ % 3 40 0
Mehnis repens subsp. grandiffora " 3 * ¥ 1 20 20
Nchizaclyrinm sanguineunt - 1 A & i 0 20
Drgitaria eriamha & g . » 3 20 0
Enneapogon scoparius L * 3 * * 20 0
Aristida scahrivalvis subsp. scahrivalvis i ¥ 3 % * 20 0
Rathriochloa msculpta o - ¥ - 3 20 0
Tristachye hiseriara * 3 - - - 20 0
Loudeta flavida . g » - - 20 0
Cymhopogon plurmodis " - ¢ 3 * 20 0
Trachypogon spicafus o 3 4 = - 20 0
Crnadon dactylon W ¥ ; ¥ 1 0 20
Aristicha canescens subsp. canescens - 2 I % 3 20 20

Panicrnt maximum L B = 3 3 60 0
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Table 9 Continued
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Vegetation unit number

Growth forms and species 1 2 3 4 % Strong % weak
Brachiiria serrata 1 # & - 0 20
Trichoneura grandighmis var., grandighmmis 1 1 * % 0 40
Lragrosts gunmpiflua 1 - " * 0 40
Aristicda congestu subsp. congesia 1 ¥ 1 " 0 40
Microchloa caffra 1 2 ¥ i 0 20
Fraguy herteronianus 1 ¥ ¥ » 0 20
Heteropogon contorius 1 3 3 3 60 40
Forbs
Mdigofera rhytidocarpa subsp. rhytidocarpa 3 " 1 3 40 20
Vernonia oligocephala 3 ¥ * * 20 0
Berkheva radulu 3 - - - 20 0
Helichrysum rugnlosim = . . Kl 20 0
Tagetes ninuta " 3 ki * 20 0
Tephrosta purpured subsp. leplostachya ;4 3 ¥ * 40 ]
Cinicliat sericacephaly L 1 - - 1] 20
Justicia flava x % " - 20 0
Indigofera vicioides var. vicioides : - - - 20 0
Indigofera parviflora var. parviflora L] * 3 - 20 0
Ipomoea obscura var. obseura 8 | . - 0 20
Monsonia angustifolic L * i * 20 0
Wahlenbergia undulata Ed - 3 - 20 0
Bidens bipinnara L 3 3 ¥ 40 0
Schikufiria pinnara f 3 3 * 40 0
Tephrosia elongata var. elongata * 1 * - 0 20
Cleradendrum triphyllun var. triphyllum * 3 e - 20 0
Phytlanthius humilis ¥ 1 ¥ - 0 20
Riwnchosia totta var. tolla i 1 1 . 0 40
Merremia tridentata subsp, angustifolia ” 1 * - 0 20
Stvlosanthes fruticosa i 1 ¥ * 0 20
Pellaca calomelanos var. calomelanos 2 i 1 . 0 20
Cleame monophylla * " i * 20 0
Zirnia peruviang " ¥ 3 - 20, 0
Dicoma anomala subsp. anomalu * 1 ¥ * 0 20
Justicia anagalloides * - ¥ 3 20 0
Sida utha " ’ I $ 0 20
Hihiscus pusitis . 1 * ¥ 0 20
Crubbea angustifolia 1 ¥ * " Q 20
Phllanthis maderospatensis 1 . ¢ . 0 20
Tragia rupestriy - 3 * - 20 0
Ruellia cordata - 3 - - 20 0
Zornia linearis - 1 - - 0 20
Hermenmia parvula - 1 - - 0 20
Heliotrapium strigosum - - b - 20 0
Ocium urticifolium subsp. urticifolium - - - 3 20 ]

Total strong and weak competitors : 83
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Table 10 Affinity matrix showing the proportion of co-occuring species as a percentage of the total species for
each two relevés/ communities where 01 represents the Roodeplaat Experimental Farm’s data set and 02 repre-
sents the Roodeplaat Nature Reserve’s data set. The values following these digits are the community numbers for

each study
01001 01002 01003 01004 01005 02001 01002 02003 02004 02005 02006 Means
01 001 0 56 56 43 49 8 18 19 Y 17 13 28
01002 56 ] 37 39 42 11 17 23 11 17 9 28
01003 56 57 0 44 47 12 18 20 9 14 Q 28
01 004 43 39 44 0 48 13 18 16 7 10 13 25
01 005 49 42 47 48 0 9 19 16 8 13 13 26
02001 8 11 12 13 9 0 20 20 ] 6 8 1
02 002 18 17 18 18 19 20 0 43 19 33 28 23
02 003 19 23 20 16 16 20 43 0 32 44 22 23
02 004 9 11 9 7 8 10 19 32 0 29 14 14
02 005 17 17 14 10 13 6 33 44 29 0 27 21
02 006 13 9 9 13 13 8 28 22 14 27 0 15

gradients. The DCA ordination, however, shows Community 3
(slopes) to be distinctly different from the other communities on
axis | (Figure 6). This community has the highest floristic affin-
ity with both the Sour Bushveld (Acocks 1988) and the Sourish
Mixed Bushveld (Acocks 1988) which could explain it’s position
on this axis.

Community composition analysis

Field observations indicated that Aloe greatheadii var. davyana
had high frequencies and cover throughout the study area and
that Heteropogon contortus had high frequencies and cover on

Table 11 Ranked relevé/community commonality,
where commonality refers to presences throughout
the matrix or data set for species present in each
relevé/community. The figure 01 represents the
Roodeplaat Experimental Farm's data set and 02
represents the Roodeplaat Nature Reserve's data
set. The values following these digits are the
community numbers for each study

the ridges and crests. These observations were confirmed by the
CCA. Furthermore, Aloe greatheadii var. davyana, [a plant
which when occurring at high frequencies is extremely competi-
tive with and replaces grass (Wells er al. 1986)] had a higher
density than any of the woody plants in the communities in
which it occurred (Tables 3 to 7). This confirms the classifica-
tion.

Ground-truthing

Ground-truthing showed that the relevés in each community
were representative of the communities in which they occurred.
Most of the diagnostic species are forbs (Table 1, species-groups
a to e) which indicates the degraded condition of the vegetation.
The frequency of occurrence of most of the diagnostic species
and the number of diagnostic species for each community facili-
tates community recognition even if only a few of these species
are used for diagnosis. The species used for plant community
names are physiognomically dominant in the case of woody spe-
cies and widespread in the case of grasses, facilitating commu-
nity identification. The environmental gradient responsible for
community differentiation appeared to be valid for each entire

Community  Commonality  Species in Percentage
Number Index community presences y T T
v ] LS S| N O A SO S N (S
02 006 465 91 24.81 AL |
A4 s?
02 001 466 127 24.87 —_—l ‘
02 004 485 107 25.88
928 = A 1
02 005 761 172 40.61 | B
ad
01 004 784 139 41.84 ws Ll ' R
Axis 2 y i
02 002 832 173 44.40 84 ' | ] :
o i = P
01 005 915 180 48.83 e e Pt
=88 9 1 pl 7
02 003 969 208 51.71 e — 7 A
-80 T T T t l‘ -
01 002 1023 201 54.59 - e we am Baw B
01 001 1124 236 59.98 Axis 1
01003 1130 240 60.30 Figure 6 A three-dimensional detrended correspondence analy-

Matrix dimensions (presences): 1874

sis (DCA) diagram of the five plant communities on Roodeplaat
Experimental Farm (the axes indicate eigenvalues).
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Table 12a and b  Affinity matrix showing the proportion of co-occurring species as a percent-
age of the total species for each two relevés/communities where 01 represents the Roodeplaat
Experimental Farm's data set and 02 represents a. Acocks' (1988) Sourish Mixed Bushveld
and b. Acocks' (1988) Sour Bushveld data sets. The values following these digits are the com-

munity numbers for each study

01001 01 002 01003 01 004 01 005 02 001 Means
01 001 0 56 56 43 49 9 42
01002 56 0 57 39 42 8§ 40
01 003 56 57 0 ER] 47 8 42
01004 43 39 44 0 48 7 36
01 005 49 42 47 48 0 8 38
02 001 9 8 8 7 8 0 8
Lowest value: 7 for 01 004 with 02 001
Highest value: 57 for 01 002 with 01 003
b
01001 01002 01003 01 004 01 005 02001 Means
01 001 0 56 56 43 49 4 42
01002 56 0 57 39 42 6 40
01003 56 . 57 0 44 47 7 42
01 004 43 ) 44 0 48 4 35
01 005 49 42 47 48 0 6 38
(02 001 i 6 7 e 6 0 6

Lowest value: 4 for 01 004 with 02 001
Highest value: 57 for 01 002 with 01 003

community thus differentiated from ground-truthing. Mapped
community borders are for the most part easily identifiable on
the ground. However, Community 5 (Figure 2) does not form
distinct borders because of wide ecotones present. The ground-
truthing exercise confirms the validity of the classification.

Floristic affinities

The low floristic affinity of the REF and the RNR could be due
to past management practices, namely nature conservation as
opposed to agricultural experimentation. For example, the RNR
has more unique plant communities than the REF because, eco-
logically, the former’s communities have been managed better.
The degraded range condition on the REF is evidenced by the
high proportion of forbs and the low grass cover, as well as the
high frequency and cover of the dwarf shrub Aloe greatheadii
var. davyana. Aloe greatheadii var. davyana is not one of 34 spe-
cies listed as having 100% commonality in the affinity analysis
of the REF and Acocks’ (1988) Sourish Mixed Bushveld (it’s
commonality value is 58%) thus indicating it’s undesirable dom-
inance in the study area.

It is not intended in this article to criticize specific authors on
the validity or otherwise of their classifications. However, all
classifications should be validated because of the permutations
involved in relevé sequencing.

Recommendations
This study has shown that it is essential for classifications to be
validated by more than one criterion. Recommendations relating

to the management of the REF are based on the degraded condi-
tion of the vegetation where forbs comprise 50% of the species
composition, a generally low grass cover (18%) of which 70%
are categorized as Increaser | and Increaser Il species and the
invasion by Acacia tortilis in Community 5. The recommenda-
tions are: the reduction of the dwarf shrub Aloe greatheadii var.
davyana which is a strong competitor in all five plant communi-
ties; the limitation of browsers especially in Community 5 which
could exacerbate woody densification through seed dispersion;
the application of very conservative stocking rates and sheep
should not be grazed on their own; and cultivation should be
restricted to the areas currently in use and not the described plant

communities.
The uniqueness and atypical, for Sourish Mixed Bushveld,

geological formation on which the REF is situated (i.e. the Rood-
eplaat volcano), and its proximity to the large metropolitan areas
of Pretoria and Johannesburg favour the development of ecotour-
ism as well as an educational centre. However, this uniqueness
could preclude the extrapolatability of research results.
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Table 13a and b Ranked relevé/community
commonality where commonality refers to pres-
ences throughout the matrix or data set for spe-
cies present in each relevé/community. The
figure 01 represents the Roodeplaat Experimen-
tal Farm's data set and 02 represents a. Acocks'
(1988) Sourish Mixed Bushveld and b. Acocks’
(1988) Sour Bushveld data sets. The values fol-
lowing these digits are the community numbers
for each study

a

Community Commonality Speciesin  Percentage
number Index community  presences
01004 631 139 37.29
01005 745 180 44.03
01002 811 201 47.93
01 001 906 236 53.55
01003 910 240 53.78
02 001 1065 696 62.94

Matrix dimensions (presences): 1692
b

Community Commonality Speciesin  Percentage
number Index community  presernces
01004 639 139 30.56
01005 750 180 35.87
01002 818 201 39.12
01 001 917 236 43.85
01 003 926 240 44.29
02 006 1511 1095 72.26

Matrix dimensions (presences): 2091
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