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Habitat must be optimised for current purpose and for a specified future condition. To achieve 
this it must be (1) designed and (2) designed from a habitat functional optimality rather than a 
structural perspective. At present habitat is neither optimised nor designed. Climate and 
economic forcing functions are driving and will exacerbate requirements for higher natural system 
utility, decreases in inputs to and improvements in goods and services extracted from both 
natural and human-altered natural systems. Adaptations and efforts to determine and install 
needed changes must happen far more rapidly with far better outcomes than current 
competencies or efforts allow. The vast implementation gap between research product and 
operational status must be closed completely and urgently. Closure is most likely to occur if a tool 
is used that innately compels positive, in-perpetuity human actions pursuing habitat functional 
optimality. This status and stated outcome, in type and quality, must apply to “natural,” 
agricultural, urban and peri-urban systems. The Habitat Design Unit (HDU) meets these criteria 
and can be used with few to no negative incentives to close the implementation gap. 

 

Figure 1: Habitat Design Unit (HDU) 4 ha if square, 3.14 ha if round 

The Habitat Design Unit is one habitat function-based component of a four level or scale 
habitat design and implementation hierarchy required to produce and optimise habitat. It is both 
a fundamental structural and a functional unit underpinning both habitat design and the in-the-
field achievement of optimal habitat functionality. It is a repeating unit in the landscape used to 
respond to terrain inherent value differences as it is projected across the landscape. It is intended 
to be the second and last functional unit through which human effort is applied to knowledgably 
pursue and likely obtain habitat functional optimality in any type of habitat – including or not 
including human-induced affecters of habitat. A Habitat Design Unit, based on habitat 
functionality requirements, is innately sized to coincidentally encompass two different types of 
habitat functional units: these are (1) a hunter-gatherer hunt group or a human neighbourhood 
and (2) a population of high habitat functionality animals of intense interest and importance to 
humans and to natural systems. Non-Apis pollinators, but particularly stingless bee pollinators, 

seem best suited to serve the roles of providing suitable habitat function related feedback forces to 
humans and from humans signalling the functional status of the habitat within a Habitat Design 
Unit or larger area. 
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Approximately five to eight Habitat Design Unit types are probably needed to design the 
benchmark habitat to functional optimality over the scales of the near-regional to the biome. 

NOTES: 
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Rangeland degradation results in declining functional capacity, increased poverty, and food 
insecurity. Major changes in rangeland surface morphology and soil characteristics have a drastic 
effect on the primary productivity of the rangeland ecosystem and, in turn, on livestock 
production. This suggests a need for interventions to halt land degradation and improve the 
functional capacity of communal rangelands. A study was conducted to evaluate ways to improve 
the current status of the degraded rangeland. The study was carried out at the Amakuze Tribal 
Authority located at S32o38’, E 26o56’ at an altitude of 672 m a.s.l. in the lowlands to 1800 m 
a.s.l. at the summit of Amakuze Tribal boundaries. Annual rainfall ranges from 700 mm to 1200 
mm. The villages within this tribal area share rangelands of approximately 400 ha. 

One degraded site (66 m x 34 m) was selected based on the visual degradation indicators’ 
presence such as gullies, rills, pedestals, armour layer, solution notches, plant root exposures 
and sediment accumulation. Four plots of (30 m x 14 m) each were laid. In each plot 12 
microcatchments were developed and two plots were planted with Paspalum dilatatum while the 
other two were planted with Themeda triandra seedlings within the microcatchments. In two plots, 
the microcatchments were covered with the Acacia karroo brush packs for both Paspalum 
dilatatum and Themeda triandra. The restoration performance of Paspalum dilatatum and 
Themeda triandra was estimated by counting the number of tillers and leaves, mortality and 

flowering rates, and tuft diameter in a four week interval. The data was analysed by means of one 
way ANOVA (SPSS 1999), the data was considered significantly different at P<0.05. 

The tiller frequency was significantly different between the observation dates of the first week 
(4.4), second week (6.6), third week (14.2) and fourth week (16.6). The leaf frequency was also 
significantly different between the observation weeks. The flowering rate was significantly different 
between the first (0.0%), third (20.9%) and fourth week (28.9%). The tuft diameter was 
significantly different between the first week (0.0 cm) and fourth week (4.9 cm). The tiller number 
was significantly different between the microcatchment plots with brush pack (13.1) and the 
microcatchment plots without brush pack (7.2). The leaf number was also significantly different 
between the treatment plots. The mortality rates were significantly different between the plots 
with microcatchment and brush pack (10.4%) and plots with microcatchment without brush 
(28.7%). The percentage of the plants which produced the inflorescence was significantly higher 
on the plots covered with brush pack (21.7%) than the plots without brush pack (9.4%). The tiller 
number was not significantly different between species, however, the leaf number was 
significantly different between Paspalum dilatatum (26.7) and Themeda triandra (39.7). The 
mortality rate was significantly different between Paspalum dilatatum (12.2%) and Themeda 
triandra (25.2%). The rate of flowering was significantly different between Paspalum dilatatum 
(31.0%) and Themeda triandra (0.7%). 

The results imply that vegetation restoration performance is determined by the length of time 
since planting and varies with grass species. The microcatchments covered with brush had good 
performance in terms of tiller number, leaf number, mortality rates and flowering rates. For the 
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purpose of vegetation restoration in the degraded rangelands, the performance and recovery 
depends on the species used, time length spend after restoration, provision of soil moisture 
through the use of microcatchment and brush packs. 

NOTES: 

 

 

 

 

PLATFORM PRESENTATION: THE IMPLEMENTATION OF SELECTED TECHNOLOGIES TO 
ENHANCE THE RESTORATION OF INDIGENOUS TREE SPECIES IN THE DEFORESTED 

RIPARIAN AREAS IN THE MAPUNGUBWE NATIONAL PARK, SOUTH AFRICA 
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The gallery forest within the Mapungubwe National Park (MNP) fits into the description of a 
“riverine forest” which is “critically endangered” as mapped by the South African National 
Biodiversity Institute (SANBI). Roughly 400 hectares of this riverine forest were deforested and 
degraded due to previous cultivation practices in the western section of the park. An experimental 
exclosure was fenced off inside the degraded old fields where the effect of various enhancement 
treatments on the survival and growth of re-established indigenous tree species were evaluated 
and monitored. 

Morphological and physiological characteristics of seven indigenous tree species, Acacia 
xanthophloea, Berchemia discolor, Combretum imberbe, Faidherbia albida, Philenoptera violacea, 
Salvadora australis and Xanthocercis zambesiaca were compared for seedlings transplanted into 
the experimental exclosure, as well as for seedlings cultivated inside a greenhouse situated at the 
North-West University, Potchefstroom. The seedlings were subjected to four treatments, namely a 
mycorrhiza-compost mixture, a mycorrhiza-only mixture, a compost-only mixture, and a control 
mixture consisting only of soil from inside the exclosure. After 12 months, seedling survival inside 
the exclosure was 56% for all species irrelevant of treatment added, with the highest survival of 
>75% for B. discolor, and lowest survival of <18% for F. albida. The treatment interactions on 
survival were species specific, where the addition of compost had a positive effect on the survival 
of seedlings for five species. Survival of all seedlings declined precipitously inside the exclosure for 
the first year after transplantation. Results showed an overall negative annual base diameter 
growth for all species and treatments inside the exclosure. Seedlings of P. violacea had the highest 

growth rate compared to the other species. No significant differences between treatments and 
annual growth were found in any of the species. 

In contrast, growth data for seedlings cultivated inside the greenhouse showed an overall 
positive base diameter growth for all species and treatments. Base diameter growth in F. albida 

differed significantly amongst treatments compared to the other species. Results for the 
physiological characteristics also showed to be species specific. The Performance Index (PIabs) 
was used as an indication of overall vitality within the seedlings. No significant differences were 
found between treatments and PIabs for the seedlings transplanted into the exclosure, or for the 
seedlings cultivated in the greenhouse. Xanthocercis zambesiaca showed to have the highest PIabs 

values in both field and greenhouse trials. 

The results concluded that the most straining factor influencing the survival and growth of 
transplanted seedlings was the water stress conditions present in the natural environment. The 
water stress combined with grass-seedling competition, as well as insect predation, created 
exceptionally unfavourable conditions for seedling growth inside the exclosure which could not be 
overcome by the addition of enhancement treatments. The results of this study as well as a pilot 
study implemented in the same exclosure, have been compiled into a set of guidelines regarding 
the most effective restoration technologies to be used for the restoration of indigenous trees in the 
disturbed riparian areas along the Limpopo River and other similar conservation areas. 
Additionally this project also contributed to the training and capacity building of SANParks staff, 
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students from other academic and research institutions and local communities surrounding the 
MNP. 

NOTES: 
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A soil seed bank is defined as seeds at or beneath the soil surface that are capable of 
germinating. Soil seed banks are important in ecosystems where grasses account for a large part 
of the vegetation. This has implications on the future vegetation recruitment of the new set of 
plants when germination conditions are suitable. The study consisted of two experimental units 
which were selected based on the grazing management history. The first unit was Phandulwazi 
Agricultural High School. The grazing management at this site was relatively controlled with the 
use of rotational grazing. Another experimental unit was Amakuze Tribal Authority (ATA). This 
tribal authority consists of six villages viz, Makuzeni, Gomro, Gilton, Guquka, Mpundu and 

Sompondo. These communities share rangelands of about 400 ha. 

Five degraded sites were selected at the Amakuze Tribal Authority (ATA), and, for comparison, 
five non-degraded sites were selected at Phandulwazi Agricultural High School. At each site three 
line transects (100 m) were selected randomly and three surface soil samples were collected along 
the 100 m at intervals of 33.3 m. Soil seed bank samples were collected at the end of the growing 
season (September-October) after seed production. These can serve as an indication of viable 
seeds not germinated in the field during the season. The soil samples were collected at the depth 
of 3 cm, on a 0.25 m2 area, and were spread over pine bark growing media in each plastic pot (21 
cm depth and 24 cm diameter) to a depth of 2 cm. The pots were placed in the green house for 
three weeks. The seed germination data between the two sites was analysed with t-test (SPSS 
1999). 

The seed bank means were significantly different (P<0.01) between the (Amakuze Tribal 
Authority) degraded sites (5.7, SD = 4.8) and (Phandulwazi High School) non degraded sites (1.7, 
SD = 1.5). The minimum seed bank at the degraded sites was (0) with the maximum of (20) while 
for the non degraded sites it was (0) and (6) for the minimum and maximum respectively. The 
results imply that although some areas of the Amakuze Tribal Authority visually appear degraded, 
some seeds remain viable in the soil seed bank. This indicates that in the absence of disturbance, 
the vegetation of these degraded sites could be restored through germination of seeds available in 
the seed bank. Although the Phandulwazi rangelands are reported to be under relatively good 
management, the results imply that there were no sufficient rest periods for seed production in 
the management plan. The seed bank means were not significantly different (P>0.05) between the 
observation times of 24 weeks at the interval of 8 days after planting. The presence of viable seed 
in the soil seed bank indicates the potential for regeneration of grass after disturbance. This may 
reduce the probability of population extinction of plants and it is likely to be the major source in 
establishing aboveground vegetation following environmental changes such as rainfall. 

NOTES: 

 

 


