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This presentation reflects changes in land use in KwaZulu-Natal over a period of 58 years during
which the author worked for the Department of Agriculture in contrasting fields of responsibility.

A parliamentary resolution was passed on the 4th May 1934, after the devestating drought of the
previous season, to investigate the problems causing the country to 'dry up'. The town of Estcourt
was chosen as the site  for  a pilot  national  reclamation and conservation scheme,  and became
known as the Drakensberg Conservation Area (DCA). A great deal of conservation and extension
work was conducted in the area.

It was the Midlands Region of KwaZulu-Natal, however, that was to experience the greatest change
in land use.  Initially  an area well-known for  its  beef  and dairy  farming,  it  changed rapidly to
extensive timber farming with pine, eucalyptus and poplar plantations being planted, later followed
by sugar cane. At the same time there was a rapid deterioration in the grasslands with the Themeda
triandra dominated  grassland  being  replaced  by  ngongoni  grass  (Aristida  junciformis)  with  low
grazing value.

In the Valley Bushveld of the Upper Thukela River, severe degradation occurred, probably going
back to pre-colonial times. Later, colonial farmers used the “thornveld farms”, for both labour farms
and winter grazing farms. Overgrazing with the resultant extensive erosion became an enormous
problem with more than 18% of the area eroded down to bedrock.

In the 1800s both tribal people and colonists ploughed large areas of shallow duplex soils which,
combined with unreliable rainfall, resulted in frequent crop faliures. These ‘old lands” remain as a
scar today, with even the grazing being of poor quality., dominated by thatchgrass Hyparhennia
hirta with low grazing value except for a few weeks after burning.

The threat of bush encroachment was already noted by Edwards in 1967, who concluded that 60%
of  the  encroachment  had  occurred  since  1900. Acacia  natalitia/A.  nilotica encroached  into
overgrazed, eroded and rocky dolerite areas and is seen to be advancing to the foothills  of the
Highland Sourveld. Various strategies have arisen to face these problems. The National Grazing
Strategy was developed to take awareness and management courses to twenty different centres in
the province. This had excellent impact in some areas where good support staff was available. A
Cultivated Land Programme was also adopted to promote soil conservation in cultivated land. Again,
where enthusiastic staff was available this proved of great value in reducing soil loss.

The Bioresource Programme was instituted to map ecological units which would supply information
on climate, soil, vegetation, crop production potential and other information. 600 Bioresource Units
(BRUs) were mapped and from these 23 vegetation types, referred to as Bioresource Groups (BRGs),
resulted. The latter are now being revised with 41 BRGs, each named for the vegetation type it
includes,  being mapped with inventories that have details  on the information used to map the
BRUs.
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Carbon cycling in dryland grasslands of the future: biotic and abiotic impact on litter
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Drylands are an important component of the global carbon cycle, accounting for approximately
30% of  terrestrial  net  primary  production  and 20% of  global  soil  organic  carbon  pools.  Our
understanding of dryland carbon cycling is limited, however, as factors controlling dryland carbon
cycling  differ  strongly  from controlling  factors  in relatively  well-studied mesic  systems.  These
differences are particularly apparent for litter decomposition, where abiotic processes appear to be
of unique importance in drylands. Soil-litter mixing, photodegradation, and thermal degradation,
individually and in combination, can influence carbon cycling processes.  Furthermore,  spatial
heterogeneity of vegetation, which is much more pronounced in drylands than mesic systems, is
an important influence on surface litter decomposition in drylands. This vegetative heterogeneity
strongly influences decomposition by modifying the strength of abiotic drivers and by altering
among-patch connectivity and transport patterns. This presentation will overview recent advances
in understanding the relative contributions of abiotic and biotic processes to litter decomposition
in drylands, with an emphasis on disentangling the interactions between photodegradation and
soil-litter mixing. Photodegradation can accelerate decomposition, although this positive influence
of  solar  radiation  can  be  muted  or  negated  by  soil-litter  mixing.  The  relative  influence  of
photodegradation and soil-litter mixing varies with time and spatial position relative to spatially-
heterogeneous  vegetation. An enhanced  understanding  of  the  mechanistic  controls  over  litter
decomposition  is  crucial  to  improving  our  predictive capacity  for  carbon cycling  processes  in
drylands. This is particularly important as we move toward the drier, warmer conditions projected
for drylands of the future.

Keywords: decomposition,  litter,  dryland,  abiotic,  photodegradation,  thermal  degradation,  soil
litter; mixing, solar radiation, UV
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A conceptual basis for rangeland management
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Experimental research has demonstrated that complex rotational grazing systems offer no clear
advantages over continuous grazing systems. An examination of the conceptual basis for optimal
rangeland  management  demonstrates  that  the  supposed  theoretical  superiority  of  rotational
grazing  systems  over  continuous  grazing  systems  is  lacking.  From  a  rangeland  productivity
perspective, grazing all paddocks across the ranch every growing season with only intraseasonal
recovery periods, is unlikely to enable sufficient recovery of nutrients lost in grazed tissue and
optimal root development, especially if the recovery period falls out of suitable periods for growth
and  nutrient  uptake.  Periodic  grazing  interspersed  with  recovery  periods  during  the  growing
season may allow grassland to mature  beyond the optimal  stage for  maximum growth rates,
impacting on productivity and forage quality (lacks facilitation of  short, actively growing, high
quality grazing). Grazing all available paddocks during the growing season may also reduce forage
quality for the dormant season as livestock remove the high quality  components leaving less
digestible  forage  for  the  dormant  season.  Optimal  grazing  management  should  set  aside  a
significant proportion of the ranch as a reserve of ungrazed forage for the dormant season. Such
approaches also focus grazing intensity on the grazed portion of the ranch, which enable livestock
to maintain short, high quality grassland over the growing season. Finally, intensive rotational
grazing systems fall short of conceptual correctness by forcing livestock to move in rotation across
the  ranch  in  small,  restrictive  paddocks,  which  eliminates  the  ability  of  livestock  to  forage
adaptively  to  functional  heterogeneity  of  resources  distributed  across  larger  landscapes.  We
discuss how these concepts can be incorporated into grazing management.

Keywords: rotational grazing, rotational resting, grass productivity, grazing facilitation, functional
heterogeneity, stocking rate
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