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The current biodiversity crisis requires creative initiatives for mitigating further biodiversity 
loss. One such an initiative is the use of ecological networks (ENs). The South African commercial 
forestry industry recognizes that there is a loss of biodiversity taking place at a smaller patch 
scale, while attempting to mitigate this loss at the landscape scale by implementing large-scale 
ENs. However, the degree to which these ENs conserve biodiversity has never been fully assessed, 
and forms the basis of this investigation. 

The aim of this study was to determine how representative grassland ENs are of adjacent 
grasslands in nature reserves (NR). The study was conducted in the commercially afforested 
lowlands of KwaZulu-Natal next to iSimangaliso Wetland Park, a natural World Heritage site. A 
systematic approach compared four taxa (birds, large mammals, plants and fungi), faunal 
manifestations (e.g. molehills, small mammal burrows and ant nests) and environmental variables 
(EVs) (vegetation height and density, green vegetative cover, moribund vegetative cover and bare 
ground) in grassland ENs with similar habitat to those of the adjacent NR. 

Figure 1: Correspondence Analysis of plant species composition for four pairs of survey sites. 
The difference in species composition between EN (open symbols) and NR (solid symbols) was 
smaller than differences between habitats across the landscape. 

There were two remnant semi-natural grassland sampling sites and two rehabilitated 
grassland sampling sites in the EN and nature reserve, respectively. Each of the sampling sites 
(minimum size = 8 ha) consisted of ten sampling units of 900 m2 each. Natural grassland EN sites 
were compared with natural grassland NR sites, while rehabilitated grassland EN sites were 
compared to rehabilitated grassland sites located in the NR. At each sampling unit, plants were 
sampled in four 2m x 2m vegetation quadrats, fungi and manifestations were sampled using an 
active search method within the 900 m2 area, and birds and large mammals were surveyed 
visually for 15 min and 1 hour, respectively. Species richness was compared using Mann-Whitney 
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U tests, while differences in species composition were determined using Correspondence Analyses 
(CA), Multi-Dimensional Scaling (MDS) and Analysis of Similarity (ANOSIM). 

Overall, there was significantly less plant species in ENs than the NR. In addition, there were 
differences in plant species composition between EN and NR for each pair of sites, but these 
differences were smaller than the natural variation across the landscape (Figure 1). 

These differences were probably caused by (1) proximity to source and sink habitat patches in 
the matrix; (2) plantation-induced drought at EN sampling sites, and/or (3) habitat quality, as 
determined by local disturbances (e.g. grazing and fire). 

Although plant species richness and composition in grassland ENs among forestry plantations 
differed from that in the NR, the statistically significant differences were small enough to conclude 
that ENs did have conservation value and contributed to biodiversity conservation in the 
landscape. 

NOTES: 
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In the Karoo, Blue Cranes Anthropoides paradiseus usually nest in short natural vegetation 
during the summer months. It has been suggested that the cranes avoid tall vegetation in order to 
reduce predation by cover-reliant predators, and select nesting sites close to water to avoid being 
ambushed while walking to water. 

The aim of this study was to describe the vegetation structure that Blue Cranes select for 
nesting sites, and compare it with the structure of nearby, ungrazed sites, to see if a temporary 
release from grazing changes vegetation structure, and therefore possibly the habitat quality for 
Blue Cranes. 

Ten nests in total were selected within the Karoo biome in the districts of Middelburg and 
Albany in the Eastern Cape and De Aar, Richmond, Philipstown in the Northern Cape. Data 
collection spanned one breeding season, from November 2005 to May 2006. Nests were all located 
in paddocks that had been recently grazed by livestock, on flat areas or on very gentle slopes. At 
each site, vegetation height and cover was described in 1 x 1 m2 quadrats at five 10 m intervals 
along four transects radiating from the nest in north, south, east, and west directions, giving a 
total of 20 quadrats. This was repeated from a random point in a nearby, ungrazed paddock. 
Additionally, the distance from the nest to the nearest source of water was recorded. 

Data were analysed using paired t-tests. 

The vegetation height and vegetation cover percentages did not differ significantly (P>0.05) 
between rested and grazed paddocks. Furthermore, the vegetation close to the nest did not differ 
significantly in height from vegetation further from the nest. The average distance to water was 
370 m, ranging from 0 m (the nest was located at the dam edge) to 935 m. 

From this study, resting did not appear to change either the average height or the average 
cover of vegetation, and vegetation height therefore did not appear to control where cranes 
selected nesting sites, either between or within paddocks. Proximity to water may control the 
location of nesting sites, but only at a relatively coarse scale (within 1 km of water). On average 
cranes selected sites within 370 m of water. This corresponds to an area of 43 ha within which 
cranes select their nest sites, indicating either that immediate proximity to water is not important 
to cranes, or that suitable nesting sites are extremely rare. 
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NOTES: 

 

 

 

 

PLATFORM PRESENTATION: THE SOUTH AFRICAN GRASSLAND SCORING SYSTEM 
(SAGRASS); A RAPID, INSECT-BASED BIOASSESSMENT INDEX FOR GRASSLAND 

ECOLOGICAL INTEGRITY 
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Bloemfontein, 9300, email: buschkeft@ufs.ac.za 

The self-described “social-ecologist”, Peter Drucker, said that what gets measured gets 
managed. Considering that 47 of the 80 vegetation types in the Grassland Biome have been 
classified as vulnerable, endangered or critically endangered, one has to seriously question the 
efficacy of current grassland management strategies. An insect-based biotic index could 
potentially jumpstart a renaissance in grassland bioassessment which would improve the 
management of these habitats. More than a decade ago, Seaman and Louw (1999) suggested a 
concept index; The South African Grassland Scoring System (SAGraSS) based on its exceptionally 
successful aquatic counterpart SASS Version 5 (Dickens and Graham 2002). This system has 
unfortunately, with the exception of a handful of application studies, never been adequately 
scrutinized in terms of its validity. This study aims to examine this method and the premises on 
which is based. 

The success of such a biotic index would depend on, among other things, a specific and 
predictable response of insect community composition to fluctuations in grassland ecological 
integrity, a low level of variation in these responses and the ease of use of the protocol. Since 
invertebrate communities are naturally heterogeneous, and this study attempts to investigate 
whether any non-random patterns are apparent in these variations. Firstly, a temporal 
nestedness analysis was performed to discern how exactly communities responded to intra-
annual seasonal variation and whether these responses could be accommodated into a practical 
bioassessment protocol. Secondly, taxa were categorized using the variance/mean dispersion 
index to determine the randomness of their distribution in time and space. Finally, functional 
groups were investigated as possible taxonomic surrogates that would lower the expertise required 
for the implementation of this method. For this species richness, Shannon diversity and Simpson 
Diversity of functional groups were compared to the same measures for insect families and 
cumulative abundance curves were compared to analyze differences in sampling intensity. 

This study did not correlate grassland ecological integrity and insect community composition. 
Nevertheless, it provides the sufficient groundwork to; a) assist in future investigations if results 
prove fruitful or b) prevent the waste of valuable resources in the future. This bottom-up approach 
is a much slower way assessing the viability, but it requires a more reasonable input with regard 
to man-power, expertise and finances. 
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email: khavhagalivp@yahoo.com 

Biodiversity is a short term meaning the totality of life on earth, including the variability 
within a given species’ population and the variety of ecosystems across a geographic area. An 
ecosystem is a collection of living organisms together with the physical and chemical environment 
with which they interact to form food webs and food chains. The functioning of a given ecosystem 
is driven by its constituent organisms and is best understood as a cyclical flow of energy and 
materials. Flora and fauna diversity depends on climate, altitude, soil and the presence of other 
species. In 2006, large numbers of the Earth's species were formally classified as rare or 
endangered or threatened species; moreover, many scientists have estimated that there are 
millions more species actually endangered which have not yet been formally recognized. About 40 
percent of the 40,177 species assessed using the IUCN Red List criteria, are now listed as 
threatened species with extinction - 16,119 species (Baillie 1996). 

South Africa has a wide range of climatic conditions and many variations in topography (e.g. 
narrow coastal plain, steep escarpment, large plateau). In fact, South Africa is the third most 
biologically diverse country in the world, after Indonesia and Brazil. South Africa occupies about 
2% of the world’s land area, but is home to nearly 10% of the world’s plants and 7% of the 
reptiles, birds and mammals. The vegetation of South Africa is so rich and varied that, when 
discussing plant distribution, it is convenient to refer to broad ecological regions. We have three 
globally recognized biodiversity hotspots, the Cape Floristic region, the Succulent Karoo and 
Maputaland-Pondoland. 

Biological diversity and vast natural resources are facing challenges of biodiversity loss. 
Biodiversity loss is caused by transformation and degradation of natural habitat, e.g. overgrazing. 
Conversion of natural habitat types by cultivation, grazing, urban developments, mining, dams, 
industry and alien plant invasions results in substantial ecosystem degradation and species loss. 
Sensitive arid areas such as the Succulent Karoo biome are particularly prone to degradation 
through over-grazing, invasive alien species and mining. In addition, the aridity of the climate 
slows recovery of degraded areas. Other threats to biodiversity includes, over-harvesting of trees 
to make building supplies and paper products and for use as fuel, introducing harmful species 
into foreign ecosystems, releasing toxic pollutants and poaching, unsustainably hunting, or 
illegally trading wildlife. Other global factors include climate change, habitat destruction and land 
degradation. 

The biodiversity loss is taking place at a quicker rate, and it seems not to be easy to predict 
and calculate details of what is threatening the diversity and abundance of Earth’s species. 
Biodiversity is no longer an issue confined to conservation biologists or wildlife supporters only. 

NOTES: 
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Host specificity of mistletoes indicates preference for host species in different localities, which 
may lead to host race specialisation. However, few studies have tested the mechanism of host 
specialisation. We investigated the abundance and community composition of savanna trees that 
host the hemiparasitic mistletoe, Agelanthus natalitius, by carrying out field surveys at two sites 

110 km apart in South Africa. We conducted field reciprocal transplant experiments at the two 
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sites to investigate the host compatibility of these mistletoes. We analysed the nutrient and water 
contents of the mistletoe-host pairs to investigate the local variation of water and nutrient 
dynamics among potential host trees that may determine the establishment success of mistletoes. 
In addition, we investigated the nitrogen:calcium ratio as an indication of active (phloem) access 
by the mistletoes. We further studied avian dispersal in the field and captivity to investigate 
germination success and dispersal distance. 

We found that A. natalitius parasitises mainly Acacia karroo and A. caffra. However, our 
findings showed that A. natalitius was most compatible with the most frequently encountered host 
species A. karroo. The degree of infection was positively correlated with tree size in the lowest 

levels of shade within the canopy. We found that mistletoes performed better on their own source 
hosts due to a genotype-by-environment interaction that determines the coupling of mistletoes to 
their host trees. Host tree species did not differ in nitrogen content. Mistletoes had higher 
nitrogen concentrations than their host trees. Mistletoe water potential was more negative than 
their host trees and by maintaining lower water potential they passively (via the xylem) 
accumulate a higher nutrient concentration than their host trees. On the preferred host, A. 
karroo, mistletoes predominantly use passive (xylem) uptake while mistletoes on A. caffra had a 

nitrogen:calcium ratio of > 1 which indicates active (phloem) access. We found that without fruit 
processing by birds, germination was not possible in mistletoes. Furthermore, birds are 
responsible for local aggregation of mistletoe seeds. Overall, there appears to be host specificity on 
morphologically-identical populations of mistletoes due to a combination of host abundance, size, 
shade, source, genotype-by-environment interactions, nutrient acquisition and bird dispersal. 

NOTES: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


