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TIME TITLE AUTHOR/S 

PLATFORM SESSION: Rangeland Monitoring and Management I (Session Chair: Frits P van 
Oudtshoorn) 

11:00-11:20 
Do grazing systems matter? Some commercial experiences from 
northern Australia. 

Cam K McDonald, Trevor 
Hall, Neil D MacLeod and 
John McIvor 

11:20-11:40 

The effect of different land-use practices on rangeland condition 
and herbaceous composition – implications for land degradation 
and biodiversity management in semi-arid western rangelands of 
southern Africa 

Marisa Coetzee and 
Franci P Jordaan 

11:40-12:00 PLATFORM PRESENTATION CANCELLED – DELEGATE COULD NOT ATTEND 

12:00-12:20 Grazing control by a computer model Deon (G) A Jacobs 

12:20-12:40 
Fire and grazing management guidelines for Tsolwana Game 
Reserve, Eastern Cape, South Africa 

Wayne T Vos, Gillian K 
McGregor and Winston S 
W Trollope 

Rangeland Monitoring and Management I 

SESSION CHAIR: FRITS P VAN OUDTSHOORN 

Platform Presentations 

DO GRAZING SYSTEMS MATTER - SOME COMMERCIAL EXPERIENCES FROM NORTHERN 
AUSTRALIA? 

Cam K McDonald1#*, Trevor Hall2, Neil D MacLeod1 and John McIvor1 

1CSIRO Sustainable Ecosystems, Level 3 QBP Building, 306 Carmody Road, St Lucia, Brisbane, Queensland, 
4067, Australia. Email: Cam.McDonald@csiro.au, 2Department of Primary Industries and Fisheries, 

Toowoomba, Australia 

Rainfall variability between years has a major effect on the productivity and condition of sown 
and native pastures across the extensive beef producing regions of Queensland. Traditional 
management practices, based largely on set stocking have often been criticised for not 
maintaining pasture and land condition. In an attempt to arrest this decline and improve 
profitability, different grazing systems are being introduced. 

Grazing systems range across a continuum from continuous grazing with opportunistic rest 
periods, to rotation systems with up to ten paddocks, and cell systems with more than 60 
paddocks. The aim of planned grazing is to increase production, improve sustainability and 
increase economic viability of a property. This interest has prompted a large research project with 
Queensland DPI&F, CSIRO and Meat and Livestock Australia to investigate the production, 
environmental, economic and social interactions of a range of grazing systems across main land 
types on commercial beef properties. 

The project is assessing 21 grazing systems covering 12,528 ha on nine commercial 
properties. The soils and pastures of these sites range from red sandy loams in Eucalyptus 
woodlands to heavy grey clays with native pastures or sown grass in cleared brigalow (Acacia 
harpophylla) scrub country. Some systems have been in place for many years, while others have 

only been recently initiated. 

At this early stage, only small differences have been recorded in pasture yield and composition 
between different grazing systems on clay or lighter soils (Table 1). However, these initial 
differences may not reflect the grazing management, but rather the pastures present on which the 
systems were imposed. 

Similarly there were only small differences in pasture quality between grazing systems except 
in the later dry season (Figure 1). Crude protein and digestibility, measured by Near Infra-Red 
Spectroscopy (NIRS), were lower in the cell system at this eucalypt site in central Queensland, 
typical of other sites. While these results concur with comments by some graziers that cell 
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systems are good for pasture growth but not so good for animal production, this may change with 
time. Currently there is insufficient animal production data for full analysis. 

Table 1: Species composition (%) and yield in autumn 2006, averaged over seven properties. 

Soil type Grazing system Sown grass Native grass Other species Yield kg/ha 

Clay soils Continuous 84 12 4 1900 

(Scrub) Rotation 87 4 9 2700 

 Cells 94 4 2 2500 

Light soils Continuous 4 89 7 2300 

(Eucalypt) Rotation 11 71 18 2000 

 Cells 18 71 11 1800 

 

Figure 1: Crude protein and digestibility from NIRS analysis in central Queensland. 

THE EFFECT OF DIFFERENT LAND-USE PRACTICES ON RANGELAND CONDITION AND 
HERBACEOUS COMPOSITION – IMPLICATIONS FOR LAND DEGRADATION AND 

BIODIVERSITY MANAGEMENT IN SEMI-ARID WESTERN RANGELANDS OF SOUTHERN 
AFRICA 

Marisa Coetzee*# and Franci P Jordaan 

North West Department of Agriculture, Conservation, Environment and Tourism, Private Bag X804, 
Potchefstroom, 2520, South Africa, email: mcoetzee@nwpg.gov.za 

Rangeland degradation is considered to be particularly acute in the North-West Province, 
where all districts show signs of desertification and a loss of biodiversity, resulting in a 
deterioration of human and animal health. It is important to recognise ecological change before 
irreversible changes occur. A trial, which falls within the Global Environmental Facility Desert 
Margins Programme (GEF-DMP), investigates to what extent vegetation (herbaceous production 
and quality, species composition, bush counts and seed bank studies) and soil in combination 
with ant communities can be used as indicators of ecosystem change due to human induced 
land-use patterns and how can this information be used in land degradation management and the 
conservation of biodiversity in the semi-arid western rangelands of Southern Africa. This paper 
addresses the impact of different land uses on herbaceous composition, with special reference to 
degradation and diversity patterns within and between land uses in order to establish sustainable 
natural resource management practices. Surveys were performed within 72 sites, representing a 
degradation gradient (relative poor and relative good rangeland condition extremes) within each of 
3 tribal-, 3 commercial- and 3 conservation areas. The herbaceous species composition was 
determined using the descending point, nearest-plant method. Herbaceous species were classified 
according to the grazing-index, ecological-index, and life form, and rangeland condition scores 
were calculated to convey multivariate information about the current state of the vegetation at a 
site. Management impacts resulted in different degradation and diversity patterns within and 
between these land uses, with transitional shifts being observable for the entire Tribal land use, 
as well as the Commercial- and Reserve-Poor rangeland condition groups. It is suggested that 
some management strategies, irrespective of land use type, result in density-dependent impacts, 
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with the effect of degradation being masked by climatic events only up to a certain point. State-
and-transition models, encompassing both equilibrium and non-equilibrium events, may possibly 
be the most useful to describe vegetation dynamics pertaining to the semi-arid rangelands of the 
Molopo study area. 

GRAZING CONTROL BY A COMPUTER MODEL 

Deon (G) A Jacobs 

KwaZulu-Natal Department of Agriculture and Environmental Affairs, P0 Box 125, Dundee 3000, South 
Africa, email: jacobsd@dunrs.kzntl.gov.za 

This paper describes a spreadsheet program for grazing control and discusses the potential 
benefits of its use to farmers. The program uses information such as rainfall, season, animal 
numbers and time spent in a grazing camp to determine, inter alia, the number of grazing days 

left in a camp, the amount of available forage and the date when a camp will be fully grazed. 

The factors that contribute to determining the grazing days of a group of animals in a camp 
were listed and the size of each contribution was quantified. They are as follows: 

Factor Contribution 

Rainfall 100% of growth of the grass in the camp 

Season 100% of growth of grass in that season 

Date of grazing period 0 - 100% varying percentage, depending on how far into summer 

Rest period 0 - 100% varying percentage, depending on the length of the resting period 

Previous year’s rainfall 
-8% to +17% in summer and -5% to +11% in winter, with 40 - 200% of normal 
rainfall in the previous rainy season 

Daily actions of the farmer, necessary to determine the size of the correction and to apply it 
are: 

Factor Contribution 

Rainfall 
Automatic update by program, from a linked spreadsheet, called V. Update the 
rainfall in a linked spreadsheet, called R. 

Season Automatic update by program, from a linked spreadsheet, called V. 

Date of grazing period Automatic update by program, from a linked spreadsheet, called V. 

Rest period Automatic update by program. 

Previous year’s rainfall A once off update at the beginning of each summer period. 

The program is a tool to aid farmers in planning herd sizes and grazing rotation. The program 
can be adjusted to the actual carrying capacity of a particular farm, and the carrying capacity of 
individual camps can be corrected. Use of the program should enable farmers to monitor the use 
of all grazing camps and to avoid overstocking and loss in animal performance. 

FIRE AND GRAZING MANAGEMENT GUIDELINES FOR TSOLWANA GAME RESERVE, 
EASTERN CAPE, SOUTH AFRICA 

Wayne T Vos1#*, Gillian K McGregor2 and Winston S W Trollope3 

1Conservation Academy, PO Box 361, Grahamstown, 6140, South Africa, email: 
info@conservationacademy.co.za, 2Rhodes University, Department of Geography, South Africa, 3Working on 

Fire International, 38 Durban Street, Fort Beaufort, 5720, South Africa, email: winfire@procomp.co.za 

Tsolwana Game Reserve (as TGR hereafter), is one of the Eastern Cape Provinces’ most 
important revenue earning reserves. The primary management objectives are sport hunting and 
game viewing. The death of a few white rhino prompted management staff to call for an 
investigation into the condition of the veld and grazing capacity. 

A quantitative assessment of the condition of the grass sward and woody vegetation was made 
to formulate practical and ecologically sound veld management guidelines. The Disc Pasture 
Meter, Key Grass Species and Point-Quadrat methods were used to assess veld condition. 
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Tsolwana Game reserve Four plant communities were mapped at 7874 ha in extent with the sour 
Montane Grasslands being the largest. Sweetveld dominates TGR (60%) consisting of open 
Grassland Plains and Acacia Savannas. Eight key grass species accounted for 95% and 92% of 
the variability in the herbaceous forage and fuel production potentials, respectively. All plant 
communities have high resistance to soil erosion as indicated by the high herbaceous basal (mean 
point to tuft distance 1.43 cm) and canopy cover (average 3012 kg ha-1 grass biomass). 

Pioneer grasses (e.g. Cynodon dactylon) and weedy shrubs (e.g. Passerina & Elytropappus), 

dominated and collectively comprised 53-87% of the species composition across the four plant 
communities. Highly significant differences were found (ANOVA, P≤0.01) between the frequencies 
of herbaceous plant groupings (‘Increasers’ and ‘Decreasers’) in each plant community. The 
herbaceous species composition probably reflects the intensive over grazing that took place by 
domestic stock prior to the establishment of TGR in 1978. Alternatively, herbaceous species 
composition may reflect the poor nutrient status of the soils in the reserve. 

Browse surveys revealed low diversity in woody plant species (37 species in total). Acacia 
karroo dominated savanna areas and unpalatable shrubs (Passerina montana, Euryops pyroides 
and Elytropappus rhinocerotis) dominated the Montane Grasslands. The savanna areas are the 
most important for browsing ungulates where most of the available browse (Acacia karroo) was 

less than two meters in height. No significant differences were found in the phytomass of woody 
vegetation between plant communities, as represented by tree equivalents per hectare. Bush 
encroachment does not appear to be a problem with Acacia karroo at densities of approx. 1000 

tree equivalents ha-1.  

The herbaceous vegetation of TGR is moribund with biomass ranging from 3064-3661 kg ha-1 
in three of the four plant communities that cover 70% of the reserve. The reasons for the 
moribund vegetation may be two fold: the active exclusion of fire by wildlife managers who combat 
accidental fires and insufficient bulk grazers. Veld burning guidelines are presented with 
moribund areas identified for controlled burning to improve productivity and vigour of the grass 
sward. 

The average wildlife stocking density of TGR, between the years 2004 and 2005 was 9.35 ha 
AU-1, which was below the predicted grazing capacity of 8.5 ha AU-1 and in line with the reserves 
objectives. However, the average stocking density for browsers (47 ha AU-1) over the same census 
years was greater than the predicted browsing capacity of 56 ha AU-1, but within the limits 
recommended for game viewing and sport hunting. The skewed ratio of concentrate to bulk 
grazers (774 AU: 67 AU) is of concern as it encourages moribund conditions and selective grazing. 
The recommended minimum ratio of bulk to concentrate grazers in TGR is approximately 0.5, 
however the average over the years 2004 & 2005 was 11.5.  These animal ratios may also explain 
the herbaceous plant species composition recorded here. The addition of more bulk grazers 
(Buffalo) is recommended to improve veld condition. 

The veld assessment techniques used in this study simplify veld monitoring and assessment for 
wildlife managers, thus speeding up the availability of results upon which reasonably objective 
management decisions can be made. 


