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Encroachment by native plants affects the agricultural productivity and biodiversity of large 
parts of South Africa. Many people believe that either heavy grazing by domestic livestock or fire is 
the sole cause of bush encroachment. However, encroachment by woody plants is widespread in 
areas where grazing is infrequent and light. Bush encroachment occurs in many arid regions 
where fuel loads are insufficient for fires to be an important causal factor. A number of small- and 
large-scale factors may explain the causes of bush encroachment. Some of the most important 
factors may include increased CO2 induced by global climate changes and rainfall, physical 
disturbance and soil nutrients. I illustrate this issue with comparisons of old and new 
photographs taken near Kimberley. I also report on an experiment regarding factors affecting 
recruitment of Acacia mellifera, one of South Africa’s most invasive native species, on rocky and 
sandy substrates near the Vaal River. I show that patch dynamics theory has a lot to offer with 
regard to factors causing invasion by native woody species. 

Invasive alien plants may also have a considerable impact on rangeland productivity in South 
Africa. The most prominent hypothesis regarding the invasion of alien plants is the Enemy 
Release hypothesis. This hypothesis is premised on the assumptions that herbivores regulate 
plant populations, enemies (usually insects) have greater negative impacts on native than on 
exotic plant species, and that exotic plants benefit from reduced herbivore regulation, which 
results in greater population growth of plants. Unfortunately, there is little evidence that domestic 
livestock can have any significant impact on these alien plants, largely because these plants are 
successful invaders because of their unpalatability. Wild herbivores may also avoid them for the 
same reason. I review the evidence that the selective pressures on defences of invasive plants 
differs geographically among populations. Therefore, rather than treating exotic plant populations 
as replicates in an analysis, future studies should examine differences among populations, both 
in terms of variation in specialist and generalist herbivores, and in terms of differential resource 
availability. Exotic species may provide a unique opportunity to test for resource-driven changes 
in defence evolution while holding pest pressures relatively constant. Ultimately, a biogeographic 
approach promises to provide better tests of current evolutionary hypotheses, such as the 
Evolution of Increased Competitive Ability hypothesis. I also suggest that comparisons among 
exotic populations, some of which might be exposed to a reduced set of enemies, should provide 
researchers with the opportunity to identify traits that are especially effective against specific 
enemies. 
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PLATFORM PRESENTATION: RE-ENCROACHMENT OF COLOPHOSPERMUM MOPANE ON 
PLOTS THINNED TO DIFFERENT TREE DENSITIES IN MOPANE BUSHVELD 

G Nico Smit 

University of the Free State, Department of Animal, Wildlife and Grassland Sciences, PO Box 339, 
Bloemfontein, 9300, email: smitgn@ufs.ac.za 

The Mopane Bushveld dominated by Colophospermum mopane is an extensive and important 
vegetation type of southern Africa. It is a water-limited ecosystem. Many land owners view C. 
mopane as a threat due to its ability, at high densities, to suppress the herbaceous layer. 
Restoration of encroached areas through the use of various bush control measures is often 
considered, but the possibility of re-encroachment is a concern. The objective of this study was to 
investigate re-encroachment of C. mopane over a 19 year period on plots thinned to different tree 
densities. 

The study was conducted in the Mopane Bushveld of South Africa (29˚12'E, 22˚19'S, 560 m 
ASL). Seven plots of 180 x 50m were established ranging from totally cleared (0% plot) to plots 
thinned to 10%, 20%, 35%, 50% and 75% of the tree density of a control plot (100% plot). 
Thinning was completed during 1989 and measurements were done during six consecutive years 
following the initial treatment (1990-1995) and again during 2008 (19 years after the initial 
thinning). The spatial canopy of all rooted C. mopane trees was measured in fixed transects of 5 x 
180m located in each plot. Data were analysed according to the procedures of the BECVOL-model 
originally described by Smit (1989). 

Virtually no re-encroachment occurred on the 0% plot. Tree densities in the 10% plot 
increased from 300 to 422 plants.ha-1, while in the 100% plot they declined from 2589 to 1700 
plants.ha-1. Tree densities in the other plots followed an exponential response curve between 
those of the 10% and 100% plots. Growth of established trees occurred in all plots, but trees 
displayed an exponential decrease in growth with increasing tree density (less inter-tree 
competition). A highly significant negative correlation between the percentage change from 1989 
to 2008 in average leaf phytomass per tree (dry mass) and the average tree density over this 
period was established (r=-0.97, P<0.001). Tree growth occurred mainly as a result of increases in 
canopy diameter, rather than increases in height. 

The most notable response of the trees to the thinning treatments was increased growth of the 
remaining trees, rather than the establishment of new seedlings. A trend towards equilibrium 
appears to exist where some self thinning of C. mopane trees occurred in the dense plots, opposed 
to increases in the number and size of trees in the thinned plots. As a result the difference in tree 
phytomass between the control and thinned plots decreased over time, but differences were still 
clearly visible. The lack of re-encroachment in the cleared plot was surprising and most likely a 
result of a competitive herbaceous layer that developed in the absence of severe grazing or tree 
competition. These results suggest that tree thinning is a viable option to restore the production 
potential of areas affected by C. mopane encroachment. Considering the benefits of trees (soil 
enrichment and food to browsing herbivores) tree thinning rather than tree clearing is 
recommended. 
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PLATFORM PRESENTATION: A DECADE OF CHANGE IN WOODY VEGETATION IN 
COMMUNAL LANDS OF THE CENTRAL LOWVELD: ARE THE TRENDS AS EXPECTED? 

Wayne C Twine1*#, Mike J S Peel2 and Tony (A) M Swemmer3 
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In this paper, we compare structure and composition of woody vegetation between the 
1999/2000 and 2009/2010 growing seasons in communal lands around four villages in 
Bushbuckridge, Mpumalanga Province. We predicted a decline in the number of large trees as a 
result of wood harvesting, an increase in the number of multi-stemmed trees and small stems due 
to coppicing, and shifts in species abundance (absolute and relative) in favour of encroaching 
species. We assumed that these disturbance-driven changes would be more pronounced further 
from settlements, as the changes would have already occurred close to villages, and intense 
harvesting would counter-act encroachment in these sites. 

Data were collected in permanent vegetation monitoring plots of 100 m x 2 m (200 m2), which 
were geo-referenced and marked with steel stakes at 25 m intervals in 1999/2000. Plots were 
stratified between sites near to settlements (250 m – 500 m) and far from settlements (1-2 km). Of 
the original 34 plots established in 1999/2000, 16 were revisited in 2009/2010. The remaining 
plots had either disappeared due to expansion of settlements and fields, or could not be relocated 
due to missing pegs or inaccurate GPS co-ordinates. The species, height, number of stems, and 
diameter of each stem was recorded for all woody vegetation in the plots in both seasons. Data 
were analysed using factorial ANOVA (continuous data) and Pearson’s Chi squared statistic 
(categorical data). 

The mean number of trees (root stocks) and stems per plot increased significantly over the 
decade. Mean stem density increased by over 90%. However, the relative proportions of single-
stemmed and multi-stemmed trees did not change over the period. The increase in number of 
trees was more pronounced in sites far from settlements, while the increase in stem number was 
similar between near and far sites. The size class distribution of stem diameter was stable 
(inverse-j) at both in near and far sites in both seasons, with those under 1 cm wide making up a 
greater proportion of stems in near than far sites. Although large trees (over 5 m high) were rare 
at both times, the number had increased in the far sites over the ten year period and remained 
unchanged near to settlements. As expected, the intermediate height classes had higher 
representation in far than near sites, but the relative frequency of trees less than 1 m tall had 
increased in far sites over the decade, to a level similar to that in near sites. 

The absolute and relative abundance of the encroachers Dichrostachys cinerea, Albizia 
harveyii, Acacia exuvialis, Combretum hereroense, and Ormocarpum trichocarpum, had increased 
over the decade, while Grewia monticolor and Combretum molle had declined. The abundance of 
Sclerocarya birrea, Acacia gerrardii and Terminalia sericea remained unchanged, but these species 
were more common in sites further from settlements at times. 

We conclude that the expected general trend towards bush encroachment was observed. 
However, the encroachment near to settlements and the persistence of very large trees in these 
sites was unexpected. The stability of the ratio of single-stemmed to multi-stemmed trees was also 
unexpected. This finding suggests, firstly, that seedling regeneration had not declined, and 
secondly, that much of the wood harvesting and coppice regeneration is occurring on multi-
stemmed trees which have probably already been harvested and which continue to resprout. The 
ecological and resource management implications of these findings are explored, and 
recommendations are given for long-term monitoring of woody vegetation in communal lands. 
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POSTER PRESENTATION: RE-ENCROACHMENT OF WOODY PLANTS ON PLOTS THINNED TO 
DIFFERENT TREE DENSITIES IN MIXED BUSHVELD 

Jacques P Cloete* and G Nico Smit# 
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Mixed bushveld that is dominated by Acacia erubescens and Combretum apiculatum is an 
extensive and important vegetation type of southern Africa. It is a water-limited ecosystem and 
many land owners view bush encroachment as a serious threat due to the suppression of the 
herbaceous layer. Restoration of these encroached areas through the use of various bush control 
measures is often considered, but the possibility of re-encroachment is a concern. The objective of 
this study was to investigate re-encroachment of woody plants over a 17 year period on plots 
thinned to different tree densities. 

The study was conducted in the mixed bushveld of South Africa (28˚2'E, 23˚40'S, 950 m ASL). 
Six plots of 200 x 50 m were established ranging from totally cleared (0% plot) to plots thinned to 
10%, 30%, 50% and 70% of the tree density of a control plot (100% plot). Thinning was completed 
during 1990 and measurements were done during five consecutive years following the initial 
treatment (1991-1995) and again during 2008 (17 years after the initial thinning). The spatial 
canopy of all rooted woody plants was measured in fixed transects of 5 m x 200 m located in each 
plot. Data were analysed according to the procedures of the BECVOL-model originally described 
by Smit (1989). 

Tree densities in the 0% plot increased from 0 to 880 plants.ha-1, while in the 100% plot they 
declined from 2370 to 1810 plants.ha-1. Tree densities in the other plots followed an exponential 
response curve between those of the 0% and 100% plots. Growth of established trees occurred in 
all plots, but trees displayed an exponential increase in growth with declining tree density (less 
inter-tree competition). Tree growth occurred mainly as a result of increases in canopy diameter, 
rather than increases in height. 

The most notable response of the trees to the thinning treatments was increased growth of the 
remaining trees, while in the lower density plots (30%, 10% & 0%) there was also a substantial 
establishment of new seedlings. This was most likely the result of the elimination of the 
suppressive effect of larger trees on the establishment and growth of seedlings. A trend towards 
equilibrium appears to exist where some self thinning of A. erubescens and C. apiculatum trees 
occurred in the dense plots, compared to increases in the number and size of trees in the thinned 
plots. As a result the difference in tree phytomass between the control and thinned plots 
decreased over time, but differences were still visible. These results suggest that tree thinning 
could be a viable option to restore the production potential of areas affected by A. erubescens and 
C. apiculatum encroachment, provided that follow-up treatments are incorporated in management 
programs. Considering the benefits of trees (soil nutrient enrichment and food to browsing 
herbivores) tree thinning rather than tree clearing is recommended. 
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PLATFORM PRESENTATION: PATTERNS OF BUSH ENCROACHMENT OVER HALF A 
CENTURY IN NAMIBIA (1958 TO 2007): A PRELIMINARY STUDY BASED ON AERIAL 

PHOTOGRAPHY ANALYSIS 

Dave F Joubert1*#, M Lück-Vogel2 and G Nico Smit3 

1Polytechnic of Namibia, Private Bag 13388, Windhoek, Namibia, email: djoubert@polytechnic.edu.na, 2 
Council for Scientific and Industrial Research (CSIR), Natural Resources and the Environment, PO Box 395, 
Pretoria, 0001, 3University of the Free State, Department Animal, Wildlife and Grassland Sciences, PO Box 

339, Bloemfontein, 9300 

Long term bush encroachment spatiotemporal patterns have never been investigated in semi 
arid savannas in Namibia. In a recent conceptual state-and-transition model, it is postulated that 
1. increases in cover of, 2. decreases in cover of and 3. relatively stable situations of no change 
cover in existing thickets and open veld of Acacia mellifera subsp. detinens are likely to have 
occurred in the last half century, in a patch dynamic mode, depending largely upon fire (and thus 
also indirectly grazing) and rainfall histories. It is postulated that three consecutive seasons of 
favourable rainfall promote establishment events (occurring every 20 years or so) and thus trigger 
an increase in woody cover through the growth of individual recruits. Fire, during the early stages 
of establishment, prevents a transition from open veld to thicket, and thus prevents an increase 
in cover. Prolonged drought, exacerbated by fungal dieback, potentially open up veld, thus 
decreases of woody cover can be detected, however, thickets can be self sustaining through 
occasional uninterrupted establishments. These three scenarios are currently being investigated 
for rangelands with different histories in terms of 1) stocking, 2) fire and 3) presence of existing 
thickets. Aerial photos from 1958 to 2007, selected to reflect these different histories, are being 
analysed to determine rates of cover change as well as the spatial nature of that cover change. 

Older images (1958; 1965; 1979; 1996) were scanned at high resolution as TIFF files. Digital 
2007 orthophotos were used as base to georeference these scanned older images using ERDAS 
and QGIS. Subsets from different rangelands of 1 km2 were created using ERDAS and Multispec 
Application Version 3.1. Classification (after segmentation) of vegetation into trees/shrubs and 
grass using Ecognition was found to be not adequate for these purposes due to inconsistencies in 
brightness and other characteristics within and between images. Instead, random points were 
generated on QGIS and woody cover is now being determined for each image by classifying the 
random points into tree/shrub or grass. The rate of change of woody cover will be determined in 
terms of change detected for the random points. Further analysis of the pattern of spread will be 
conducted to determine whether increases were largely due to the spread of existing thickets or 
due to the creation of new thickets in formerly open areas, and whether the increases were largely 
due to the growth of established individuals or recruitment. 

“Recruitment” rates (the rates at which shrubs became large enough to be visible on the 
image) will be determined through the proportion of grass cover which changed to woody cover 
between images (through points). Similarly “mortality” rates will be determined through the 
converse change. 

All of the above will be correlated with fire history, grazing management, and existing thicket 
cover. Ground truthing (cover estimates and species identification) will determine the accuracy of 
the estimates as well as which species were implicated. The results will be discussed with 
reference to their relevance for management. 
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POSTER PRESENTATION: FIRE-MEDIATED SUCCESSION AND REVERSION OF WOODY 
VEGETATION IN THE KWAZULU-NATAL DRAKENSBERG, SOUTH AFRICA 
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The Grassland Biome is conspicuous for its near absence of tree cover. Fire is regarded as the 
main driver for this phenomenon. In 1944, at Cathedral Peak in the KwaZulu-Natal Drakensberg, 
an experimental catchment (CIX) was setup in order to test the extent to which fire controls these 
systems. Since the time of its establishment, there have been three surveys that have taken place 
(Killick, 1963; Granger 1976; Adcock, 1990) at CIX, documenting the vegetation changes that 
have resulted from partial fire preclusion. A clear trend towards the ingress of woody species has 
been observed. Leucosidea sericea and Philippia evansii are the two dominant woody species. 
These species have evolved contrasting life history patterns to deal with fire events. The current 
project hopes to expose clear long-term trends in the woody ingress in vegetation communities, in 
particular the populations of L. sericea and P. evansii, with the exclusion of fire. These answers 
should allow us to gain a better understanding as to the rate and pattern of transformation, as 
well as to what extent this transformed, more woody, vegetation is resilient to the occasional fires 
- whether occasional fires retard, stop or speed up the process of transformation in these systems. 
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