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Vegetation analysis of Pedlar’s Bush, Mpumalanga, and its conservation
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Little information is available on the forest vegetation of the Barberton and eastern Mpumalanga Mountains. The
vegetation of Pedlar's Bush was phytosociologically described as part of a study to determine the conservation
potential of this forest. Relevés were compiled in forty one plots of 0.04 ha each. The data were analysed according to
TWINSPAN and Braun-Blanquet classification procedures. Two communities, four sub-communities and six variants
were described in this forest fragment. Species richness of the communities was statistically compared. Floristic and
environmental relationships were also identified by means of DECORANA ordination procedures Maisture, terrain
type and natural disturbances were idenlified as important environmental factors in the distribution of communities.
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Introduction

Rational land-use planning is necessary to conserve natural for-
est ecosystems (Deall et /. 1989). Seydeck (1991) proposed the
use of vegetation classification because it provides information
on the areal extent, utilisation potential and constraints on the
resource base. Without sound knowledge of the different vegeta-
tion types and their floristic composition and habitat preferences,
effective conservation and land use planning will not be possible.

A number of studies have been undertaken in the afromontane
forests of the Transvaal escarpment and adjacent forest frag-
ments such as those of Geldenhuys and Pieterse (1993) in the
Wolkberg, Geldenhuys and Murray (1993) in the Soutpansberg,
Muller (1994) in Mariti State Forest, Deall ef al. (1989) in the
Sabi area, von Breitenbach (1990) in the Kaapsehoop and Uit-
soek forest, Scheepers (1978) on the vegetation of the Westvalia
estate and van der Schijff and Schoonraad (1971) in the Mariep-
skop. Most of these studies were descriptive floristic studies. Not
many phytosociological studies have been attempted in the
Southern Transvaal Escarpment forests and Barberton mountains
and their relation to surrounding forests is relatively unknown.
The lack of phytosociclogical studies may be ascribed to the
small size and fragmented occurrence of these forests. Pedlar’s
Bush is, however, one of the largest existing forest fragments in
the Barberton Mountains. Cooper (1985) described this forest as
one of the more important examples of afromontane forests in
the Transvaal but noted that, although it is rich in wildlife,
plantations have destroyed most of the forest-grassland ecotone.

This project was initiated to determine the conservation poten-
tial for the registration of Pedlar’s Bush as a natural heritage site
which should be managed as a conservation area. A floristic
analysis and a phytosociological study of vegetation for conser-
vation are priorities for proper planning and management of any
conservation area (Edwards 1967, Bredenkamp & Theron 1978,
Bredenkamp & Bezuidenhout 1990). It is, therefore, imperative
that the same approach be followed in the case of Pedlar’s Bush.

Study area

Pedlar’s Bush is situated 10 km east of Barberton on the Farm
Twello 373JU, grid reference 25°47'51"S 31°08'40"E (Figure 1).
The forest consists of one fragment with a surface area of 85 ha
(GIS calculated). Pedlar’s Bush is part of the North Eastern
Mountain Sourveld (Acocks 1988). According to Low and
Rebelo (1996) the study area forms part of the Afromontane
Forest region.

The forest is situated in the Makonjwa Mountains with a
general south-eastern aspect. The topography of the area is an
undulating mountain slope of which the crest grades into a steep
middle and a moderate to gentle foot slope (transects A-B & C-
D; Figures 1 and 2). Pedlar’s Bush occurs predominantly along
this steep middle and moderate to gentle foot slope (Figure 2).
The forest has a relief of 300 m, the highest point being | 529 m.
On the western, southern and eastern margins of the forest, small
streams form the boundary between the forest and pine planta-
tions (Figure 1). The north-eastern margin forms the only
remaining forest-grassland ecotone (Figure 1). The forest con-
sists of a number of sheltered ravines that form part of the
Hlatikulu river catchment area, a tributary of the Lomati River.

The underlying geology of the study area is dominated by the
Moodie geological group consisting of non-differentiated sand-
stone, shale, quartz and conglomerate (Anhausser es af. 1981).

The soils of the area are predominantly of the Hutton form
with a fine sandy clay loam texture (clay 30-50% B-horison)
(Land Type Survey Staft 1989). The middle slopes of the area
are dominated by shallow lithosols (Mispah and Glenrosa soil
forms) and soils of the Hutton form. Deep soils of the Hutton soil
form have developed where deep weathering of underlying shale
has occurred. The lower middle slope and footslope are charac-
terised by deep (600—1200 m) Hutton and Clovelly soil forms
(Land Type Survey Staff 1989). From field observations it was
found that soils in the streambeds were shallow to nonexistent.
The dominant soil form in the valley bottom is Oakleaf (Land
Type Survey Staff 1989).

According to the Koppen classitication the region has a warm
temperate climate with a winter dry season, the warmest month
with a temperature over 22°C (Schulze & McGee 1978). The aver-
age rainfall for the Highlands Forestry station (1200 m above sea
level) near the study area is 971 mm. Average rainfall data for the
period 19491995, measured at this forestry station is presented in
Figure 3. The minimum and maximum temperatures for Barberton
(800 m above sea level) are presented in Figure 4 for the period
1951-1973. The highest occurrence of fog is from October to
December and in autumn (Weather Bureau 1984).

Materials and Methods

Relevés were compiled in 41 sample plots The forest was initially
surveyed by 28 sample plots evenly spaced through the use of a grid
system. Thirteen additional sample plots were randomly allocated to
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Figure 1
indicating the positions of the relevés.

oblain representative data of all forest types and physiographical
variations in the torest (Figure 1). Plot sizes were fixed at 0.04 ha
This plot size was also used by Cawe and McKenzie (1989) and
Geldenhuys and Murray (1993) for their studies of Transkei and
Soutpansberg forests respectively. The cover-abundance values were
estimated for cach species present in the sample plot according to the
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Figure 2 Topography of Pedlar’s Bush and associated plant
communities along two transects, A-B and C-D.

The location of Pedlar’s Bush, Barberton district in Mpumalanga, South Africa, as well as a vegetation map of Pedlar’s Bush, also

Braun-Blanquet scale (Muellér-Dombois & Ellenberg 1974). The
physiognomic structure was also estimated by means of the average
canopy height and cover for the community and conforms to the
structural classification of Edwards (1983). These data were used to
determine the dominant occurrence of woody species in four strata.
Environmental data included aspect, slope. topography and surface
rockiness.

The TWINSPAN classitication algorithm (Hill 1979a) was used
to analyse the floristic data, as [irst approximation and further
refined by application of Braun-Blanquet procedures by means of
the BBPC-suite (Bezuidenhout er a/ 1996) The final results of the
classification are listed in a phytosociological table (Table 1). This
classification method was successtully used for the syntaxonomic
classification of afromontane forests of the Eastern Free State Drak-
ensberg by Du Preez er af (1991) and Du Preez (1991). Species
which were recorded only once are not included m the phytosocio-
logical fable. but are included in Table 2.

An ordination algorithm. DECORANA (Hill 1979b) was also
applied to the data to illustrate possible floristic relationships
between communities and to detect possible habitat or disturbance
gradients associated with vegetation gradients (Figure 5).

No formal syntaxonomic classification was done in this study. An
informal classification was used with a diagnostic and dominant spe-
cies indicating the names of different communities. Taxa names con-
form to those ot Arnold and De Wet (1993) except where differently
specified

Species richness (a-diversity) for every relevé was determined
and statistically compared with Tukeys test (Spjotvoll & Stoline
1973) for unequal populations according to ditferent growth torms
and total species richness for the different communities and between
identified core and margin communities (Figure 6) using the STA-
TISTICA program (1995). Significant ditferences was testedatap <
0.05 level.



Table 1 Phytosociological table of the vegetation of Pedlars’s Bush
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221 |222

|SPECIES GROUP A

Cola greenwayl

Oxyanthus speciosus subsp. gerrardii

Oricia bachmannii

Calodendrum capense

Homalium dentatum

I@a ytenus mossambicensis

lDrypefes gerrardil

Allophylus chaunostachys

Thelypteris dentata

|Dracaena hookeriana

|SPECIES GROUP B

IFiCUS craterostoma

Kiggelaria africana

Prunus africana

Croton sylvaticus

Ilex mitis

SPECIES GROUP C

Piper capense

Asplenium boltonii

Polystichum transvaalense

Asplenium gemmiferum

SPECIES GROUP D

Vepris lanceolata

Calpurnia aurea subsp. aurea

Dovyalis rhamnoides

Maytenus undata

Allophylus africanus

Asplenium erectum

Clausena anlsata

Celtis africana

Maytenus nemorosa

Scolopia zeyheri

Clerodendrum glabrum

Dietes Iridioides

Strophanthus speciosus

Cnestis natalensis

SPECIES GROUPE

Garcinia gerrardii

SPECIES GROUP F

Pterocelastrus echinatus

Podocarpus latifolius

Canthium inerme

Cheilanthes viridis subsp. viridis

Scheffiera umbellifera

Faurea galpinil

Ocotea kenyensis

Chlorophytum comosum

Cassine eucleiformis
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1.1

1.2
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2.2
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1.1.2
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SPECIES GROUP G

Dryopferis inaequalis

Quisqualis parviflora

Fatrea machaughtonii

Trichocladus grandifiorus

SPECIES GROUFP H

Curtisia dentata

Ekebergia pterophylia

Halleria lucida

Aphloia theiformis

Trimeria grandifolia

Cassine tetragona

Clivia sp

Asplenium aethiopicum

Rhus sp.

Carex spicato-paniculata

Burchellia bubalina

Begonia sutherfandii

Protasparagus africanus

SPECIES GROUP |

Peperomia retusa

ISPECIES GROUP J

Pittosporum viridiflorum

Ekebergia capensis

Scolopia mundii

Pavonia burchellii.

Rhamnus prinoides

Smilax anceps

Cassinopsis ilicifolia

SPECIES GROUP K

Podocarpus falcatus

|Rawsonia lucida

Ciutia puilchella

Polypodium polypodioides

Qlinia radiata

SPECIES GROUP L

Tricalysia capensis

Syzygium gerrardii

Rothmannia capensis

Olea capensis subsp. macrocarpa

Behnia reticulata

Rapanea melanophloeos

Secamone alpini

Pavetta inandensis
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Table 1 Continued

Relevés slslelalelslelalslalolslalslolololslalslslslsls]alollolzlslalslalslslil7a]a]als
1 2

Communities 1.1 1.2 21 2.2

144 11.2 221 | 222
SPECIES GROUP M | |
| Xymalos monospora Ala|BlalalAa|e|e|Aala|B|alal+|A[+[1|1]1][1]+|R = + + R|R +|+|8B R
Carissa bispinosa subsp. zambeslensis | 4 slalalalalalalalalt|als|alele|1]1]1]« 11]+]A BN 11 1fef+]*
Cussonia spicata R(A|+]+ slefv)1]alel1]|1]|alalala]|n 1/+|R]+ sl +le]1]1]n 1 R|*
Chlonantus foveolatus wll & 3 ol1]a slil+|alalil+]l1]al+]+|R]lR HEIEAE Rl+|a|lrl+]1]A +|R|*
Prosphytochloa prehensilis ¥ elalalalalelalalalale]alslafslo|ale|lalth+]e]e]alal1]+]n % R
Cassipotrea gerrardil + 1]3 +|[Bf+] +|alB|al1|1]8 + 11 |Aaf+s]+laj1]al1]a Al 1]+ |+
Ochna holstii R Rls)1|els]els|a|r]e|1]1|rle]a]|R]e]s]1 + als|al+] Bl+|+|+|t]|R|R]|?
Zanthoxylum davyl . + +|al+|1|r|al1]8]|+ B|R|1 Alalal+]|+]|1]|alB|B|B|B]|1 + + 4|+
Pteris catoptera w1 jw|o]ele]|els elaf]efe]e]1]s]n 1]1|+|R|R + R|R + |+ +
Keetia gueinzil . slslelala]efefr]e]s vlo|Ri+fe] + wfe]e]s ele|R|+ R 1]+
Rhoicissus rhomboidea o+ elefslmrmfale]a]e]s]r]s wle]a]e + Rl+|e]o]s o sefs]ele]s]
Asplenium splendens + RIR|RIR|+|R|+ R +|R|R R +|R + |+ 1 . +
Dovyalis lucida R|+ + elala|1]e]el1]e] R|+[1 R 4] Bl+l+]a]ale]+ ¥
Protasparagus setaceus R R Rl+|r|+|[R|R[+]+]|R +|+|1|R[+|R]+ R+ |R|R[R|+|R e R|+
Asplenium rutifolium R|r|R . sl R H R R|R R R
Hypoetes aristata var. alba 4|3 + s Rl+|+|R 1] + 1 R 3 RIA|4 + +|R
Pavetta barbertonensis + + elef [+]elalela]1]s 1]e 1] af1f+]+]Ale 1)1 sle|efat] |A
Plectranthus fruticosus 1]+|r + R R rR|+|r|R . +|a Ale|s]e]1]e]a 1]« 1
Peddiea africana R|+ +|R elaefe]e]e]lr]+]+]|r . % slefa]a]e]1]1]+]r Rp1]|+]*
Cryptocarya liebertiana R .|+ Al+|R[1 o+ 1 R wl1]+]= Al1]1 R R R|R
Cyperus albostriatus +|R|R +«|R|+ + R|R + Ri+|R[+|efalafels]s]s]a]ls]+]|B]+] 1 .|+
Micrococca capensis R|A + +|1]1 R|+ slefs]+|Rr]+]+ + tl+]1)alt]1]1]RI1[R]1
Combretum kraussil Rl 1 slela]a + |+ R s+ +]+ +] A |+ 1]+]|AafA
Diospyros whyteana Ri+| 1t |alalola]eba]a]ali]+]a NEE o] | R|R Rie|e] [o
Aristea ecklonil + R v+ 1 +|r R +|+|R + R N
Oplismenus hirtellus +| Al R{3|1]4 . R + Al+l1 Ala|al!
Bersama tysoniana + e 3 + R|+ + | R R|+ * +
Rlocreuxia picta R + R|R|+|RIR[+ R R R|+
Senecio tamoides +|R % «lr|+]r &l + RIR +|rlrlR Rt
|sPeciEs GrouP M o '
Ochna serrulata R + 1 R|+|R[1 1+ 4]+ + gl ) ++]a]
Impatiens hochstetteri 3|Al3]« R R R R[+|4 R|A 1
Streptocarpus spp. «|al» R + R +|R + 1 R{1|1]|R[+ + 1
Setaria megaphyila rRlalr . R + R R R|R R
Grewia occidentalis + R + | + + R R[+]1
|Dalbergia armata + R + R +|R
Cissampelos torulosa R R R| |r R R|R
Psycholria capensis + +]+ B + |+ wlefele] .1
Chellanthes berglana R|R R
Asplenium rutifolium R|R|R R R|R 1 R R R|R
Cyphostemma sp. R R R
Strychnos decussata + + 1 + R
Maesa lanceolata 1 - + R
Selaginella kraussiana * R +
Andrachne ovalis 1 +
JRubus sp. A R P
lEugenIa natalitia R R R
Trichillia dregeana . R
Scutia myrtina + + R|R
Leonotis ocymifolia + R
Peperomia tetraphylla R R
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Figure 3 Monthly average precipitation for the Highlands
Forestry station for the period 1949-1995.

Results
Classification

From the phytosociological table two plant communities, four
sub-communities and four variants are recognised (Table 1).

1 Cola greenwayi—Xymalos monospora Community

1.1 Ficus craterostoma—Cussonia spicata Sub-community
1.1.1 Piper capense—Impatiens hochstetteri Variant

1.1.2 Vepris lanceolata—Carissa bispinosa Variant

1.2 Garcinia gerrardii Sub-community

2 Pterocelastrus echinatus—Syzygium gerrardii Community
2.1 Dryopteris inaequalis—Tricalysia capensis Sub-community
2.2 Curtisia dentata—Rapanea melanophloeos Sub-community
2.2 1 Peperomia retusa Variant

2.2.2 Pittosporum viridiflorum—Oplismenus hirtellus Variant

Description of the communities

Cola greenwayi—Xymalos monospora Community

This is a lower altitude forest community beneath the mist belt,
including the footslopes and the moister sites in the study area.
This community has a closed canopy except along streambeds
where the canopy tends to be more open, with a estimated canopy
height over 20 m. Diagnostic species include Cola greenwayi,
Oxyanthus speciosus, Oricia bachmannii, Calodendrum capense,
Dovyalis rhamnoides, Maytenus mossambicensis and Drypetes
gerrardii (species group A, Table 1).

This community is in many aspects similar to the lower mon-
tane forest type described by von Breitenbach (1990). Similar for-
est types were described by Geldenhuys and Murray (1993). Stand
types that may be related to this community are types 3 and 4 of
the Hanglip forest (Soutpansberg) with the following species in
common: Drypetes gerrardii, Calodendrum capense and
Kiggelaria africana (Geldenhuys & Murray 1993). Stand type 3 of
the Wonderwoud forest has also species in common with this com-
munity e.g. Oricia bachmannii (indicator species), Crotan
sylvaticus and Celtis africana (preferential species) (Geldenhuys
& Pieterse 1993). A difference between the two communities is
that Xymalos monospora does not form dense populations in stand
type 3 of the Wonderwoud forest (Geldenhuys & Pieterse 1993).
The Cola greenwayi—Xymalos monospora Community described
in the current study comprises, however, of a number of uncom-
mon and rare species for the Transvaal afromontane forests such as
Cola greenwayi, Maytenus nemorosa, Garcinia gerrardii and
Allophylus chaunostachys. Two sub communities can be
distinguished in this community.

1.1 Ficus craterostoma—Cussonia spicata Sub-community
The species of species group B (Table I) are the diagnostic
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species of this sub-community, namely Ficus craterostoma,
Kiggelaria africana, Prunus africana and Croton sylvaticus.
The Uitsoek Lower Montane Cryptocarya liebertiana Climax
forest, which is situated on the eastern and southern slopes or
level kloof bottom areas between 1350—1550 m of the Uitsoek
forest (von Breitenbach 1990), is similar to this sub-community.
The following two variants can be distinguished in the Ficus
craterostoma—Cussonia spicata Sub-community.

1.1.1 Piper capense—I[mpatiens hochstetteri Variant

This variant can be regarded as a high riparian forest. Moist con-
ditions in and adjacent to streams and drainage lines provide a
specific habitat for hydrophilic plants in the forest. Along drain-
age lines gorges have been formed, exposing the underlying bed-
rock. Tree growth is impaired by the lack of soil that creates an
alteration of the forest tree layer in the streambeds. The moist
groundlayer and sparser tree cover result in a denser herb and
shrub layer. Species group C (Table 1) contains the diagnostic
species of this variant. This variant may also be characterised by
the absence of most of the species groups D, K and L (Table 1).
Diagnostic species for this variant are the shrubs Piper capense
(Species group C, Table 1) and Mackaya bella, the herb
Thalictrum rhynchocarpum (Table 2) and the ferns Asplenium
boltonii and Asplenium gemmiferum (Species group C, Table 1).
A number of ferns are associated with moist, deeply-shaded stre-
ambanks such as Thelypteris dentata (Species group C, Table 1),
Marattia fraxinea and Didymochlaena truncatula (Table 2).
Other species include the dominant herb /mpatiens hochstetteri,
the undershrubs Hypoestes aristata var, alba and Rubus sp. (Spe-
cies group M, Table 1), the shrubs and small trees Diospyros
whyteana and Plectranthus fruticosus (Species group M, Table 1
) and the canopy trees Xymalos monospora, Cussonia spicata,
Chionanthus foveolatus, Cassipourea gerrardii (Species group
M, Table 1), Kiggelaria africana and Prunus africana (Species
group B, Table 1 ).

1.1.2 Vepris lanceolata—Carissa bispinosa Variant

Although this variant is also a high forest it is not associated with
drainage lines and stream banks. It covers the largest area of the
Cola greenwayi—Xymalos monospora Community (Figure 1)
and is indicated by the tree species Vepris lanceolata, Calpurnia
aurea subsp. aurea, Maytenus undata and the shrubs Maytenus
nemorosa, Crestis natalensis and Dovyalis rhamnoides (species
group D, Table 1). Herbaceous species which are diagnostic for
this variant are the geophyte Dietes iridioides and the fern
Asplenium erectum (species group D, Table 1). Other ferns such
as Pteris catoptera, Asplenium splendens and the low creepers
Prosphytochloa prehensilis and Protasparagus setaceus (species
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Figure 4 Minimum and maximum monthly average temperatures
for Barberton during the period 1951-1973.
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Figure 5 Scatter diagram representing the DECORANA ordina-
tion of the different communities of Pedlar’s Bush (for clarification
of symbols of communities, see text).

group M. Table 1) are also species worth mentioning. The
ground and lower shrub layers are also characterised by dense
stands of Chionanthus foveolatus seedlings and young trees. The
shrub and lower tree layer is quite prominent with Maytenus
maossambicensis var. mossambicensis, Oricia bachmannii (spe-
cies group A, Table 1) and Diospyros whyteana (species group
M, Table 1) as the dominant species in these layers. The interme-
diate tree-layer consists of trees like Cola greemvayi (species
group A, Table 1), Calpurnia aurea, Allophylus africanus (spe-
cies group D, Table 1) and Cassipourea gerrardii (species group
M, Table 1). The most prominent tall trees are Calodendrum
capense (species group A, Table 1), Xymalos monospora,
Cussonia spicata, Chionanthus foveolatus and Zanthoxylim
davyi (species group M, Table 1). In this variant a number of tree
species form an emerging tree layer higher than 20 m namely
Calodendrum capense (species group A, Table 1), VFepris
lanceolata, (species group D, Tabte 1), Podocarpus falcatus
(species group K, Table 1) and Ofea capensis subsp. macraocarpa
(species group L, Table 1).

The dynamics of this variant of the Ficus craterostoma—
Cussonia spicata  Sub-community is of particular interest
because of the dominance of multi-stemmed Xymalos
monospora trees. According to Palmer and Pitman (1972) this
species is common in worked-out indigenous forests and occurs
often on the margins of Transvaal forests. Geldenhuys and
Pieterse (1993) suggested that Xymalos monospora occurs abun-
dantly in specific forest types that are in a mature state. This is
also implied by Cawe and Mckenzie (1989). The occurrence of
young Podocarpus falcatus trees of different height classes may
indicate that this forest type has been utilised in the past and that
this species is regenerating. The topography of this variant is
gentle, occurring on the lower footslopes of the study area.

1.2 Garcinia gerrardii Sub-community

The Gareinia gerrardii Sub-community is characterised by the
absence of most of the species of species groups B, C and D
(Table 1). The only species differentiating this sub-community is
Garcinia gerrardii (species group E) (Table 1).

The shrub and low tree layer consist mainly of Rewsonia
lucida (species group K, Table 1), Tricalysia capensis (species
group L, Table 1) and Micrococca capensis (species group M,
Table 1), while Cola greemwvayi (species group A, Table 1),
Garceinia gerrardii (species group E, Table 1) and Cassipourea
gerrardii (species group M, Table 1) are the most prominent
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Table 2 List of species cnly recorded once, with their
respective cover abundance values (CAV)

Species Community  CAV

Mackaya bella 1.1.1 A

Thalictrum rhyachocarpim

Didvinochlaena truncatula Ll +
Sanicula elata | +
Festuca africana [.1.1 ¥
Asplenium lobatum [.1.1 R
Marattia fraxinea Jilid R
Coccinia palmata $:l.] R
Stephania abyssinica var. abvssiunca 1.2 R
Brachvlaena discolor subsp. transvaalensis 1.2 !

Canthium ciliatum 1.2 +
Crotalaria sp. 1.2 i
Vangueria randu 1:2 *
Ptaeroxylon opbliguum 1.2 +
Hypolepis sparsisora 1.2 R
Polystachya transvaalensis 2.1 +
Bulbophylhum sandersonii 2.1 ¥
Asplenium anisophyllum 2.1 R
Englerophytuwm magalismontaniun 2:1 R
Pleopeltis macrocarpa 2.1 R
Greyia sutherlandi 22.1 |

Aloe arborescens 221 |

Buddleja salviifolia 22.1 .
Pergularia sp. 221 +
Dombeya pulchra 221 R
Protorhus longifolia 222 A
Rhus lucida 220 |

Heteropyxis canescens 2.2 |

Maytenus peduncularts 2232 1

Rhus pyroides var. gracilis 232.2 *F
Rhus sp. 722 +
Bowkeria cvinosa 222 +
Tephrosia shibowanensis 222 -+
Anemia dregeana 222 +
Mohria vestitta Z2.2 R
Pinus sp. 222 R
Blechnum australe 222 R
Preridium aguilinim 222 R
Galepina circaeoides 222 R
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Figure 6.1: Categorised plot for lotal species richness Figure 6.2: Categorised plot for species richness of shrubs
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Figure 6 Categorised plots of species richness between plant communities in Pedlar’s Bush (numbers of communities refer to text).

species of the intermediate tree layer. The tall and high tree lay-
ers consist predominantly of Olinia radiata (species group K,
Table 1), Zanthoxylum davyi, Xymalos monospora, Chionanthus
Jfoveolatus and Cussonia spicata (species group M, Table 1). The
intermediate and tall tree layers in this community have the high-
est cover, while the herbaceous layer is weakly developed. The
lower steep middle slopes form the predominant terrain type on
which the Garcinia gerrardii Sub-community occurs. This
sub-community was only found in two localities in the forest
between the Ficus craterostoma—Cussonia spicata Sub-commu-
nity and the Dryopteris inaequalis—Tricalysia capensis
Sub-community. This sub-community occurs on steeper slopes

and different terrain types than the Ficus craterostoma—
Cussonia spicata Sub-community.

2 Pterocelastrus echinatus—Syzygiunt gerrardii Community
The Pterocelastrus echinatus—Syzygium gerrardii Community
is representative of highlying mist belt forest and forest margins.
This community has a variable canopy height and cover and the
diagnostic species are the trees Prerocelastrus echinatus,
Podocarpus latifolius, Ocotea kenyensis, Schefflera umbellifera,
and Faurea galpinii, the fern Cheilanthes viridis subsp. viridis
and the geophyte Chlorophytum comosum (species group F.
Table 1).

This community has a strong relation with the Upper montane
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forest type described by von Breitenbach (1990). Forest types of
the Uitsoek and Kaapsehoop forests that are similar in species
composition to the Pterocelastrus  echinatus—Syzygium
gerrardii Community are the Kaapsehoop Upper montane
Curtisia dentata climax forest, Kaapsehoop lower montane
Syzygium gerrardii climax forest, the Uitsoek upper montane
Schefflera umbellifera climax forest and the Uitsoek Upper mon-
tane Curtisia dentata talus/fire climax forest. Although von
Breitenbach (1990) originally classified the Kaapsehoop lower
montane Syzygiuni gerrardii climax forest as lower montane for-
est, the classification obtained for Pedlar’'s Bush would suggest
that this forest community has more in common with the Upper
montane forest because of the occurrence of Prerocelastrus
echinatus and Faurea galpinii.

The following two sub-communities are recognised:

2.1 Dryopteris inaequalis—Tricalysia capensis Sub-community
This sub-community occurs predominantly in the mistbelt at an
altitude over 1300 m. The slope over most of the terrain in this
forest type is steep, occurring on the higher middle slopes and
ridges. The average estimated canopy height is 18 m and forms a
predominantly closed canopy. Diagnostic species include the
fern Dryopteris inaequalis, the trees Faurea macnaughtonii,
Quisqualis parviflora and Trichocladus grandiflorus (species
group G, Table 1). The dominant species of the ground layer are
the geophytes Chlorophytum comosum (species group F, Table
1) and Aristea ecklonii, the grass Prosphytochloa prehensilis and
the herbaceous shrubs Fypoestes aristata var. alba (species
group M, Table 1). The shrub and small tree layer consist pre-
dominantly of Tricalysia capensis (species group L, Table 1),
Carissa bispinosa, Pavetta barbertonensis and Micrococea
capensis (species group M, Table 1). Rothmania capensis,
Syzvgium gerrardii (species group L, Table 1), Chionanthus
Sfoveolatus, Cassipourea gerrardii, and Ochna holstii (species
group M, Table 1) are the dominant species of the intermediate
layer. The tall tree layer, which forms the canopy, consists
mainly of Prerocelastrus echinatus (species group F, Table 1),
Syzygium gerrardii, Olea capensis subsp. macrocarpa, Rapanea
melanophloeos (species group L, Table 1), Cryplocarya
liebertiana and Zanthoxylum davyi (species group M, Table 1).

2.2 Curtisia dentata—Rapanea melanophloeos Sub-Community
The margins of the forest are represented by this sub-community
which is characterised by species group H (Table 1), with diag-
nostic tree species Curtisia dentata, Ekebergia pterophylla,
Aphloia theiformis, Halleria lucida, Trimeria grandifolia,
Cassine tetragona and the geophyte Clivia sp. (growing on shal-
low lithosols). The structure of this sub-community can be
regarded as a tall forest (12—-15 m) which tends to become a short
closed woodland and more shrubby along the forest margins.
Two variants were recognised in this sub-community:

2.2.1 Peperontia retusa Variant

The small herb Peperomia retusa (Species group 1, Table 1) and
the tree Greyvia sutherlandii are the diagnostic species (Table 2).
Aloe arborescens (Table 2) may also be found on rocky out-
crops. This is a more exposed forest community than the
Dryopteris inaequalis—Tricalysia capensis Sub-community. It
occurs along the margins of the high-lying Prerocelastrus
echinatus—Syzygium gerrardii Community and on rocky out-
crops in the forest. This variant is also situated in the mistbelt
area. The groundlayer is characterised by a dense cover of the
grass Oplismenus hirtellus (species group M, Table 1) and other
herbaceous plants such as representatives of the family Cyper-
aceae and Chlorophvtum comosum (species group F, Table 1) in
some areas. The dominant shrubs and small trees are Carissa
bispinosa. Dovyalis lucida, Paveita barbertonensis and Ochna
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serrulata (species group M, Table 1). The tree stratum consist
primarily of Schefflera wmbellifera (species group F, Table 1),
Curtisia dentata, Ekebergia prerophylla (species group H, Table
1), Syzygium gerrardii, Rapanca melanophloeos (species group
L, Table 1) and Combretum kraussii (species group M, Table 1).

The Ekebergia prerophylla—~Psyehowia zombamontana Tall/
short forest described by Deall e/ o/ {1989) may have some rela-
tion to this variant because of the occurrence of Clivia spp.,
Syzygium gerrardii and Ekebergia prerophylla. The habitat of
the Ekebergia pierophylla—Psychomria zombamontana Tallf
short forest community is described as part of the humid mistbelt
forest associated with Black Reef Quartzite outcrops.

2.2.2 Pittosporum viridiflorum—Oplismenus hirtellus Variant
This variant occurs below the mistbelt and is, therefore, drier
than the Peperomia refusa Variant. The tree stratum forms an
open canopy with an average canopy height of less than 15 m.
This variant also has a strong relationship in species composition
with the Cola greemvayi—Xymalos monospora Community.
Species which occur in both of these communities are Meayrenus
mossambicensis (species group A, Table 1), Mayienus undaia,
Maytenus nemorosa, Scolopia zevheri and Dovyalis rhanmnoides
(species group D, Table 1). The diagnostic species of this variant
are the trees Ekebergia capensis, Pittosporum viridiflorum,
Rhamnus prinoides (species group J. Table 1), Proforhus
longifolia, Heteropyxis canescens, Maytenns peduncularis and
the fern Anemia dregeana (Table 2). The dominant herbaceous
species are the grass Oplismenus hirtellus (species group M,
Table 1) and the fern Cheifanthes viridis (species group F, Table
1). The shrub and low tree layer consist predominantly of
Maytenus mossambicensis (species group A, Table 1), Cassine
tetragona (species group H, Table 1), Carissa bispinosa and
Ochna serrulata (species group M, Table 1). Larger trees and
canopy species are Prerocelastrus echinatus (species group F,
Table 1), Rapanea melanophlocos (species group L, Table 1),
Combretum hkraussii (species group M, Table 1), Curtisia
dentata and Aphloia theiformis (species group H, Table 1).

Ordination

The ordination indicated two possible gradients on the two ordi-
nation axes of the scatter diagram (Figure 5). Sample distribution
in the ordination space is well correlated with the observed com-
munities and forms distinct groups associated with the identified
communities. The left of ordination axis 1 is represented by core
forest [Cola greemvayi—Xymalos monospora Community (1)
and Dryopteris inaequalis—Tricalysia capensis Sub-community
(2.1)]. Marginal forests [Curtisia  dentata—Rapanea
melanophloeos Sub-Community (2.2)] are situated at the right of
the ordination axis. The gradient along ordination axis | could be
attributed to disturbance frequencies that are more severe and
pronounced at the margins than in core communities and, there-
fore, form a gradient of forest maturity or condition from left to
right along the first ordination axis. Another gradient is related to
differences in soil depth from deep, well-drained soil (left side)
to shallow stony soil at the right side of ordination axis 1. The
opposite poles of the gradient along ordination axis 1 exhibit dif-
ferences in canopy height (from left to right) and density, and
also herbaceous layer cover differences with a decrease of can-
opy height and an increase in cover of the herbaceous component
to the right of ordination axis 1. These physiognomical differ-
ences are probably the result of the environmental impact on dif-
ferent communities in the forest.

A moisture gradient may exist along ordination axis 2 from
moist conditions associated with streambanks at the top and drier
conditions at the bottom of this ordination axis. Most of the sam-
ples associated with drier forest at the bottom of the ordination
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axis 2 belong to the Curtisia dentata—Rapanea melanophloeos
Sub-community (2.2). Ordination axis 2 also divides Pedlar’s
Bush into two distinct groups that can be recognised in the phy-
tosociological table as represented by species group C [Moist
forest (1.1.1)] and species group L [Mesic forest (1.1.2, 1.2, 2.1,
2.2)].

Deall and Theron (1990) obtained similar ordination results
for Afromontane communities in the Sabi area. The DCA-ordi-
nation of their results indicated similar gradients in soil depth
and exposure between communities for Sabi-forest and altitude
and climate were regarded as important factors in the distribution
of Sabi-forest communities. Altitude and climate did feature in
the classification of the different community types for Pedlar’s
Bush but could not be identified as forming clear gradients in the
ordination.

Species richness and diversity

The different forest communities identified varied considerably
in species richness. The a-diversity (species richness) differed
between 27 for the riparian forest community ([.1.1) and 69 spe-
cies for the margin forest community (2.2) per 0.04 ha sample
area. The margin forest community (2.2) has the largest average
species number per relevé (52.14). The lowest average species
richness was found in the riparian (1.1.1) and the Garcinia
gerrardii Sub-community (1.2) namely 3740 species/0.04 ha).
The Vepris lanceolata—Carissa bispinosa Variant (1.1.2) has
with 33 species the largest average number of woody species per
relevé. The a-diversity was exceptionally high where marginal
and riparian forests meet, for example, relevé 34 with 69 species
recorded for the relevé.

Forest communities were divided between core [Cola
greemvayi—Xymalos nionospora Community (1), Dryopteris
tnaequalis—Tricalysia capensis Sub-community (2.1)] and mar-
gin  forests [Curtisia  dentata—Rapanea  melanophloeos
Sub-community (2.2)]. The difference in total species richness
(Figure 6.1, p = 0.0459) and shrub species richness (Figure 6.2, p
= 0.019) between the core and margin communities was signifi-
cant at the 0.05 [evel. Although differences in species richness
for the herb (Figure 6.3) and tree layers (Figure 6.4) exist, these
differences were not significant. The herb and shrub layer (Fig-
ures 6.3 and 6.4) of the margin communities are characterised by
a large variation in their species richness.

Statistically significant differences in total species richness
were found between the Curtisia dentata—Rapanea
melanophloeos Sub-community (2.2) and the Garcinia gerrardii
Subcommunity (1.2) (p = 0.031) and Dryopteris inaequalis—
Tricalysia capensis Sub-community (2.1) (Figure 6.5) (p =
0.023). The Piper capense—Impatiens hochstetteri Variant
(1.1.1) differs significantly in herb species richness from the
Vepris lanceolata—Carissa bispinosa Variant (1.1.2) (p = 0.031)
and Garcinia gerrardii Sub-community (1.2) (Figure 6.6) (p =
0.0379). The most significant statistical differences between the
different communities were for the shrub layers (Figure 6.7, p =
0.019). The Curtisia dentata—Rapanea  melanophloeos
Sub-community (2.2) had the highest average shrub species rich-
ness (Figure 6.7). The Dryopteris inaequalis—Tricalysia
capensis Sub-community (2.1) has a lower shrub species rich-
ness than the other forest communities except for the Piper
capense—Impatiens hochstetteri Variant (1.1.1) associated with
drainage lines that has a more variable species richness in the
shrub layer (Figure 6.7). Tree species richness was also variable
between communities (Figure 6.8). The Dryopteris inaequalis—
Tricalysia  capensis ~ Sub-community (2.1) and  Fepris
lanceolata—Carissa bispinosa Variant (1.1.2) had higher species
richness than the rest of the forest communities. The Vepris
lanceolata—Carissa bispinosa Variant (1.1.2) had in both cases
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a high tree and shrub diversity but a low diversity of herbaceous
plants. The Piper capense—lmpatiens hochstertert Variant
(1.1.1) had in all cases a high standard error indicating an incon-
sistent species richness. probably a result of diverse habitat types
along streambeds with differences in light, moisture and soil
depth.

Conclusion

Distinct vegetation units that are characterised by certain species
exist in Pedlar’s Bush, although their boundaries are not always
well defined with respect to structure and specific species compo-
sition. Species such as the trees Xywralos monospora, Cussoma
spicata  and  Carissa  bispinosa, the herbs  Prosphviochloa
prehensilis.  Hypoestes  aristata var. alba, the ferns Preris
catoptera, Asplenium splendens and Asplenivm rutifolivm and the
lianes Rhoicissus rhomboidea and Aeetia guenzii were, however,
encountered in the entire forest, in different habitat types. The type
of terrain, different landscape types and altitude all play an impor-
tant role in the establishment of different torest communities.

Vegetation classification of Pedlar’s Bush indicated the pres-
ence of dominant lower and weaker developed upper mountain
forest communities. Although von Breitenbach (1990) used
dominance and not total floristic composition as a classification
criterion, his classification of Transvaal forests is also applicable
to Pedlar’s Bush. The forest communities identified in the
present study have shown strong relationships with other Trans-
vaal forests, especially the Uitsoek and Kaapsehoop forests (von
Breitenbach 1990). It was observed that communities not only
differ in species composition but also in species richness.

Climax forest in Pedlar’s Bush consists of the Cola
greemvayi—Xvmalos monospora Community (1) and Divopteris
inaequalis—Tricalyvsia capensis Sub-community (2.1), A gradi-
ent in disturbance frequencies was identified in the DCA ordina-
tion of data in the sub-tropical lowland forests (van Wyk et af
1996). A similar type of gradient was identified for Pedlar’s
Bush (Figure 3). The core communities in Pedlar’s Bush [Cofa
greemvayi—Xvmalos  monospora Community (1) and the
Dryopteris  incequalis—Tricalvsia  capensis  Sub-community
(2.1)] form a spatial distribution of edaphic or climatic climax
communities. The Curtisia denrara—Rapanea melarophioeos
Sub-community (2.2) is serial and may form a chronosequence
of developing forests, depending on the chronological variation
of disturbance frequencies. The Cwrtisia dentata—Rapanea
melanophloeos sub-community forms an important part in the
management and conservation of this forest. Absence of margin
vegetation leads to the detericration of core forest because it
removes the outer protection around the forest and changes the
microclimate inside the forest (Jacobs 1994). Everard e/ af
(1994) argued that a certain degree of disturbance frequency
must prevail in indigenous forest for the maintenance of its
present species diversity. Absence of disturbance agents may,
therefore, result in a loss of plant species diversity and the forma-
tion of a homogenous stand of core forest communities. Arm-
strong and van Hensbergen (1996) however argued that pine
plantations may act as nurseries for shade tolerant species and
could, therefore, lead to the expansion of the forest. Observations
during the study also indicated that the pine plantations might act
as protection against fire but were also a cause for the destruction
of the forest margin (Cooper 1983). The frequency of fire along
the northern margin ot the forest must be carefully controlled and
the pine plantations carefully managed to maintain the condition
of Pedlar’s Bush forest margin.

Many communities representing certain forest habitats similar
to Pedlar’s Bush were also described in other studies, for exam-
ple, the Sabi-transect (Deall ¢/ af. 1989) and Hanglip forest
(Geldenhuys & Murray 1993), although the total species conipo-
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sition varies. The current study should, however, contribute
greatly to a future formal syntaxonomy for forests in South
Africa.

Small forest fragments such as Pedlar’s Bush are relatively
homogenous in their species composition and all communities
(species group M, Table 1), share a large number of species.

The unique species composition and high species richness of
the communities in Pedlar’s Bush warrants the inclusion of this
and related forest fragments in the area as well as surrounding
grassland into a conservation management program such as the
natural heritage site program. One of the major concerns for for-
ests in South Africa is the destruction of the forest grassland eco-
tone and forest margin communities (Cooper 1985). The Curtisia
dentata—Rapanea melanophloeos Sub-community (2.2) can,
therefore, be regarded as ecologically sensitive because most of
these areas border Pinus plantations. This sub-community also
has the largest species richness in Pedlar’s Bush.
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