
 
45th Annual Congress of the Grassland Society of Southern Africa 

Page 56 of 134 

ABSTRACTS: WEDNESDAY 21 JULY 2010 
Note: *Corresponding Author, #Presenting Author 

Semi-Arid Rangelands: Dynamics and Desertification I 

SESSION CHAIR: RICHARD M COWLING 

Wednesday, 21 July 2010, 08:30-10:30 

Platform & Poster Presentations 

PLATFORM PRESENTATION: LONG–TERM ENVIRONMENTAL AND VEGETATION CHANGE IN 
THE EASTERN KAROO MIDLANDS OVER THE PAST 100 YEARS 

Mmoto L Masubelele1*#, M Timm Hoffman2 and William J Bond3 

1South African National Parks, Cape Research Centre, Scientific Services: Cape Node, End of Tokai Road 
(West) Tokai, 7945, email: mmotom@sanparks.org, 2University of Cape Town, Plant Conservation Unit, 
Botany Department, Rondebosch, Cape Town, 7701, 3University of Cape Town, Botany Department, 

Rondebosch, Cape Town, 7701 

The long-term changes in the vegetation within biomes of the Eastern Karoo Midlands Region 
were studied using historically repeated photography. The aim of the study was to understand the 
direction of change and also quantify the nature of change for the past 100 years using climate 
change parameters obtained from South African Weather Service stations and Department of 
Water Affairs and Forestry water flow database such as rainfall, a drought incidence index, 
temperature and evaporation rate as well as land use (stocking rates) as the drivers of vegetation 
change. 

Photographs taken by leading plant scientists such as John Acocks were relocated, re-
photographed and surveyed during the end of 2009 until 2010. Different photographs taken 
within the three main biomes namely, Nama Karoo, Albany Thicket and Grassland Biomes, were 
compared in Photoshop CS4 using an index of change ranging from -2 to 2 (More than 25% 
decline to more than 25% increase in cover). 

Results showed no long-term change in annual rainfall in all the biomes while temperature 
and evaporation rate were variable. The Nama Karoo showed an increase in frequency of wet 
periods while the Grassland and the Albany Thicket showed no significant changes. Stocking rate 
of farms within all three biomes declined during the past 100 years. Comparative photographs 
showed a substantial increase in grass as well as tall shrubs cover in the Nama Karoo and 
Grassland Biomes while dwarf shrubs have either remained the same or has change very little in 
the Nama Karoo. Localities within the Albany Thicket experienced a slight increase in grass cover 
while dwarf shrubs have declined significantly with an increase in tall shrubs. 

It can be concluded that a combination of drivers are playing a role in the direction and 
nature of vegetation change within the three biomes. Further studies will include forecasting 
changes of the different growth forms using the adopted Demographic Global Vegetation Model for 
the Region. 

NOTES: 
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POSTER PRESENTATION: LAND-USE/COVER CHANGE IN NORTHERN AFAR RANGELANDS, 
ETHIOPIA 

Diress Tsegaye1*#, Stein R Moe1 and Paul O Vedeld2 

Norwegian University of Life Sciences, 1Department of Ecology and Natural Resource Management (INA) and 
2Department of International Environment and Development Studies, PO Box 5003, 1432 Ås, Norway, email: 

diress.alemu@umb.no 

This study investigates land-use/cover change between 1972 and 2007 in northern Afar 
rangelands, Ethiopia. Land-use/cover maps were produced using Landsat MSS (Multispectral 
Scanner) 1972, Landsat TM (Thematic Mapper) 1986, and ETM+ (Enhanced Thematic Mapper 
Plus) 2007. Seven land cover classes (i.e., woodland, bushland, bushy grassland, grassland, 
scrubland, bare land and cultivated land) were identified and pixel-based supervised maximum 
likelihood image classification was used to map the land cover classes. 

We found that the landscape in northern Afar rangelands has changed considerably between 
1972 and 2007, resulting in that 47% of the total area changed land cover type. In all years, 
scrubland was stable and remained the dominant land cover in the landscape covering 63%, 71% 
and 62% in 1972, 1986 and 2007, respectively. This is not surprising as the northern Afar 
rangelands are mainly typified by arid vegetation types. The other land cover types combined 
consists of less than 40% of the landscape with varying proportions between years (Figure 1). A 
rapid reduction in woodland (97%) and grassland (88%) cover occurred between 1972 and 2007 
(Figure 1). Although scrubland and bare land cover increased between 1972 and 1986, increased 
bushland and bushy grassland cover between 1986 and 2007 indicates natural recovery after the 
severe droughts. 

Figure 1. Land cover proportions
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Table 1: Gain-to-persistence (Gp) and loss-to-persistence (Lp) ratios of the land cover classes. 
(aGp = Gain/persistence; bLp= Loss/persistence; cNp (Net persistence) = Gp-Lp) 

Land-use/cover Gpa Lpb Npc 

Scrubland 0.40 0.36 -0.04 

Bushy grassland 2.90 3.23 -0.33 

Woodland 1.15 63.23 -62.08 

Bushland 4.84 0.53 4.30 

Grassland 0.34 10.40 -10.06 

Bare land 1.11 0.39 0.72 

Cultivated land 28.78 2.33 26.44 
Among the natural vegetation cover types, woodland and grassland experienced the highest 

loss-to-persistence ratio (Lp) indicating that they had a higher tendency to decline than persist 
(Table 1). The net change-to persistence ratio (NP) was large for woodland (negative), grassland 
(negative) and cultivated land (positive) showing that expansion of agriculture might be one reason 
for the loss of grassland and woodland cover. According to accounts from local people, major 
events that largely explain the changes in land-use/cover in the study area include: (1) policy 
changes in land tenure; (2) sedentarization of pastoralists and increased overgrazing in dry-
season grazing areas; (3) severe droughts in 1973/74 and 1984/85; and (4) increasing dry years 
during the last decade. 

The results from this study demonstrate that the dominant anthropogenic land cover change 
processes responsible for the decimation of the grassland and woodland cover were: (1) wood 
extraction for domestic uses and charcoal production for commercial purposes mainly by 
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immigrants; (2) conversion of grassland into cropland; and (3) overgrazing in the remaining 
alluvial plain dry-season grazing lands. Although there is a decline in agricultural activities due to 
reductions in rainfall over the last decade, there is a tendency to shift to irrigated agriculture 
linked to the increased sedentarization of pastoralists. If the present land-use/cover change 
trends continue, recovery of grassland and woodland in Afar rangelands seems unlikely. That the 
grassland and woodland disappear in northern Afar rangelands puts the pastoral production 
system under increasing pressure if no assisted restoration is made. 

NOTES: 

 

 

 

 

POSTER PRESENTATION: THE IMPACT OF LAND USE CHANGE ON VEGETATION 
DIVERSITY AND GRAZING POTENTIAL IN THE MURRAYSBURG REGION OF THE FALSE 

UPPER NAMA KAROO 

Imke Summers*# 

University of KwaZulu-Natal, School of Applied Environmental Sciences, Discipline of Geography, Private Bag 
X01, Scottsville, Pietermaritzburg, 3201, email: imkesummers@gmail.com 

The Nama Karoo region has a long history of nomadic pastorilism and subsistence farming. 
However with the advent of permanent settlement and the introduction of technologies, such as 
wind-driven water pumps and fencing, these land use types came to an end, and commercial 
stock farming was introduced. Ranching was well established by the end of the 20th century, by 
which time sheep, goats and cattle had predominantly replaced indigenous ungulate populations. 
The turn of the 21st century brought about another shift in land use type, with the re-introduction 
of indigenous ungulates onto game and ranching farms. The rangeland composition and diversity 
is presumed to have changed concordantly with this shift. This reaserch was thus conducted, in 
the Murraysburg region of the False Upper Nama Karoo, to determine if land use change is 
impacting on vegetation composition and diversity.  

Six farms were sampled, two of which were sheep farms, two of mixed land use, one a goat 
farm, and game farm. Repeat sampling was conducted over three seasons (July, November and 
April). Sampling criteria included the belt and transect method, of which quadrant sizes were 
determined using species accumulation curves. Species diversity, richness and evenness were 
measured. Analyses involved biodiversity indices, cumulative stacked columns and rainfall data. 

Preliminary findings indicate that the land use change has a minor influence on vegetation 
composition and diversity. Karoo vegetation typically displays a high degree of variability due to 
the complexity of a number of interacting factors (including low and variable rainfall; varied 
terrain and soil characteristics; and different land use and management practices). It is 
hypothesised that a combination of these factors are responsible for any change in vegetation 
composition and diversity. 

NOTES: 
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POSTER PRESENTATION: THE LONG-TERM EVALUATION OF RESTORATION 
TECHNOLOGIES APPLIED IN THE EASTERN UPPER KAROO (MIDDELBURG, EC) 

Loraine van den Berg*# 

Department of Agriculture, Fisheries and Forestry, Grootfontein Agricultural Development Institute, Private 
Bag X529, Middelburg EC, 5900, email: lorainevdb@daff.gov.za 

The complex dynamics of arid and semi-arid ecosystems and especially the mismatch between 
observation times (years) and time scales of vegetation change (centuries) make it difficult to fully 
understand their long-term dynamics. Before developing management strategies for sustained 
animal production and species conservation and diversity, it is necessary to know how resilient 
ecosystems are, and to assess their potential to recover from natural or human induced 
disturbances. 

A restoration plot was established in 1999 on a highly compacted denuded area near 
Middelburg in the Eastern Cape Province. Different restoration treatments were randomly applied, 
which included cultivation, re-seeding and brush-packing technologies. The initial surveys were 
carried out near the end of the growing seasons of April 2000 and 2001. The site was again 
surveyed in 2009 using similar data collection techniques to obtain comparable results. The new 
results were combined with the previous results to compile a long-term data set for this 
restoration site. 

A total number of 53 species were recorded with an increase in the number of species during 
the 2009 survey period. This was as a result of the fact that a number of local non-seeded species 
established after initial setting up of the trial. Digitaria eriantha and Themeda triandra showed the 
highest abundance of all the over-sown species for the study period, while Chloris gayana and 
Eragrostis curvula had high abundances early in the trial period but seemed to disappear in 2009. 
The shrub species (Eriocephalus ericoides and Tripteris sinuata) that were sown-in did not 
establish in the first years, but showed some establishment in 2009. 

The results of a direct Correspondence Analyses (CA) of the various years indicated that the 
largest difference occurred between the seeded and non-seeded plots due to differences in species 
composition. Some variance also existed between the species composition of the different non-
seeded plots. The 2009 CA results showed a closer relationship between seeded and non-seeded 
plots. This could be an indication that the natural successional processes, in combination with 
seasonal climatic events, have resulted in an increase of non-seeded species. 

An indirect Principal Component Analyses (PCA) showed strong positive associations between 
different treatments and specific seeded or non-seeded species. The seeded species showed a 
positive association to the majority of the seeded treatments, while the non-seeded treatments 
were correlated to the local non-seeded species. In 2009 however, it was observed that the 
association between the seeded and non-seeded treatments became stronger with regards to 
species relative frequency. This concurred with results from the CA ordinations. 

These results provide a clearer understanding of the long-term vegetation dynamics of 
restored areas in the Eastern Upper Karoo. It also provides some insight into the most suitable 
species and treatments to be used for the restoration of degraded areas in similar environmental 
conditions. 

NOTES: 
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PLATFORM PRESENTATION: IMPACTS OF GRAZING ON VEGETATION COVER AND 
COMPOSITION AROUND LIVESTOCK WATERING POINTS IN THE SUCCULENT KAROO, 

SOUTH AFRICA 

M Igshaan Samuels1,2*#, Nicky Allsopp1,3, M Timm Hoffman2, Akhona Zweni1, Oupa Keromecwe1 and 
Mankhane Bontsi1 

1Agricultural Research Council – Animal Production Institute, c/o University of the Western Cape, Private 
Bag X17, Bellville, Cape Town, 7535, email: isamuels@uwc.ac.za, 2University of Cape Town, Plant 

Conservation Unit, Private Bag, Rondebosch, Cape Town, 7701, email: timm.hoffman@uct.ac.za, 3SAEON, 
SANBI, Private Bag X7, Claremont, Cape Town, 7735, email: allsopp@saeon.ac.za 

In pastoral systems, natural rangeland is the most important source of food for livestock. 
When there are too many animals on these rangelands, forage becomes limited and is often over-
utilised. Heavy grazing is considered to be amongst the main threats to floral diversity in arid 
regions, including the unique plant diversity of the Succulent Karoo Biome. The impacts of 
livestock along a grazing gradient result in a disturbance gradient known as a piosphere. 
Piospheres are most notable in arid and semi-arid areas since animals are dependent on water for 
drinking, which ultimately restricts their movement to areas further away from watering points. 
Piospheres may have distinct zones, based on responses to grazing intensity, where the first zone 
- also called the sacrifice zone experience the most disturbances. 

In this study the following questions were asked: What impact does livestock have on 
vegetation around watering points in Namaqualand? What are the sizes of the sacrifice zones 
within piospheres? Does vegetation type and grazing intensity affect the size of the sacrifice 
zones? 

A line intercept method was used to determine the impact of livestock on vegetation canopy 
cover and composition along a directional axis and extended in four directions from the watering 
point. Along the transect we measured bare soil, plant litter, rock and canopy cover of various 
plant functional groups. Grazing resulted in a reduction of the palatable plant cover and 
increased the canopy cover of unpalatable and poisonous plants closer to the watering points. 
There was a significant difference (P<0.05) in vegetation cover between Renosterveld, Blomveld, 
Heuweltjieveld and Klipkoppe Shrubland. Areas around watering points with the highest livestock 
densities had a significantly (P<0.05) lower vegetation cover than areas adjacent to watering 
points visited by fewer animals. The sizes of sacrifice zones also varied between vegetation types 
and animal densities. 

NOTES: 

 

 

 

 

PLATFORM PRESENTATION: WHAT DETERMINES THE CHOICE OF GRAZING STRATEGIES 
BY LAND MANAGERS IN THE KAROO? STATEMENT OF THE RESEARCH PROBLEM 

Sean Archer*# 

University of Cape Town, Economics Department, Private Bag X3, Rondebosch, Cape Town, 7700, email: 
sean.archer@uct.ac.za 

To change a grazing strategy is to make an investment decision. Resources are used now in 
order to obtain a flow of resources in the future that are expected to be higher in value. 
Investment is the act of incurring an immediate cost in anticipation of future reward. 

Three important characteristics are shared by all investment decisions in varying degrees. 

• Once made the investment is partially or completely irreversible. 

• Uncertainty over future rewards is inherent, so the best a decision-taker can do is weigh 
up the probabilities of the alternative outcomes that can mean greater, smaller or negative 
gains (profit or loss). 

• There is a degree of choice in the timing of an investment. 
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Together these three characteristics determine the success or failure of the choices made by 
the investment decision-taker, in the present case, the manager of land in the Karoo. 

In recent years a number of distinguishable grazing strategies have emerged promising the 
restoration of lost biodiversity in Karoo veld, or the renewal of natural capital in the Karoo. 
Generally these are called non-selective grazing strategies or NSG. 

The research question that arises is why so few land resource managers in the Karoo have 
adopted these NSG methods when the existing practitioners of such strategies are uniformly 
positive about both the ecological and economic gains to be had? 

A survey of grazing practices used by farmers in the Sneeuberg has been conducted over a 
dozen years. Because it is preliminary, the sample is neither representative of NSG and non-NSG 
practitioners, nor of veld types that differ by altitude, mean annual rainfall and other physical 
characteristics, nor has it been sufficiently extensive to yield usable results. 

The purpose of the present paper is to pose issues relevant to inform a pilot study as well as a 
larger research project. The following are a sample of questions that have to be posed. 

• Do resource managers accept or deny a positive link between restored biodiversity and 
raised profitability from such restoration? If such a link exists does it show up as higher 
output per hectare and increases in land prices? How can this be tested? 

• Has awareness of biodiversity loss increased over time but without triggering managerial 
responses? This constitutes a rupture between perception and action. It would conflict with 
the standard information-deficit hypothesis, which presumes that if people come to know 
then they act differently. The climate-change literature provides contrary evidence. 

Knowledge is mediated through value systems shaped by psychological, cultural and 
economic factors. But this does not make behaviour irrational. Decision-making is often 
conducted under great uncertainty, particularly where change is slow and gradual, enduring over 
periods of time lengthy relative to an average human life-span. 

NOTES: 

 

 

 

 

PLATFORM PRESENTATION: MINIMUM SET OF IMPACT INDICATORS TO ASSESS 
DESERTIFICATION PROCESS ON A GLOBAL SCALE 

Klaus Kellner*# 

North-West University, School of Environmental Sciences and Development, Potchefstroom Campus, Private 
Bag X6001, Potchefstroom, 2520, email: klaus.kellner@nwu.ac.za 

Desertification implies land degradation in arid, semi-arid and dry sub-humid areas, resulting 
from various factors that include climatic variations and human activities. The arid, semi-arid and 
sub-humid climate zones cover 91% of South Africa. Land degradation is the persistent decrease 
in the supply of ecosystem goods and services as a result of changes in soil and vegetation. In 
September 1997, South Africa ratified the United Nations Convention to Combat Desertification 
(UNCCD). 193 Countries experiencing serious drought and/or desertification have ratified the 
Convention to date. As a Party to the Convention, South Africa has committed itself to the 
development and implementation of a long-term strategy to address issues relating to 
desertification, which is outlined in the National Action Programme (NAP) for SA under the title: 
“Combating land degradation to alleviate rural poverty.” The Convention defines “combating 
desertification” as an integrated approach for sustainable development, which include the 
following main activities, i.e. prevention and/of reduction of land degradation; rehabilitation of 
partly degraded land; and reclamation of desertified land. 

During the 8th session of the UNCCD Conference of Parties (COP) in Madrid, September 2007, 
the ten-year strategic plan and framework to enhance the implementation of the Convention was 
adopted (also called the Strategy). Three main Strategic Objectives (SO) of how to measure the 
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progress of the achievements of the Strategy were selected, which include, SO1: “To improve the 
living conditions of affected populations”, SO2: “To improve the conditions of the ecosystems” and 
SO3: “To generate global benefits through the implementation of the Convention”. 

A minimum set of 11 impact indicators were recommended to measure and report on the 
outcomes of the 3 SO’s on a national, regional and global scale. Only two of the 11 impact 
indicators have been adopted to date, i.e. “Proportion of the population in affected areas living 
above the poverty line (SO1)” and “Land cover status (SO2)”. 

The challenge is now to (1) assess which of the impact indicators are relevant and applicable 
at national level; (2) what are the synergies to relevant programmes, projects and institutions, 
including the association with the other Rio Conventions; and (3) what contribution the selected 
indicators can make at national, regional and global scale. 

In collaboration with scientists, social society and policy makers, as well as international 
consultants, the UNCCD, and especially the Committee on Science and Technology (CST), will 
therefore review and refine the rest of the proposed minimum set of indicators before 2012. 
Research carried out through all the projects by the range and forage scientists of the GSSA will 
help in this refinement process. 

The applicability and possible implementation, as well the importance within the NAP 
program and UNCCD to select suitable impact indicators at national and global scale, will be 
discussed. 

NOTES: 

 

 

 

 

POSTER PRESENTATION: SOIL SEED BANK EVALUATION FOLLOWING GRASSLAND 
DEGRADATION IN A SEMI-ARID AREA 

Hennie A Snyman*# 

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

Restoration of degraded grasslands involves the re-establishment of locally extinct desirable 
species, and/or proliferation of desirable species that may have declined in abundance. In either 
event, recruitment through germination and subsequent survival of seedlings play an important 
role. The aim of this study was to quantify the size and composition of the seed bank and seedling 
establishment in the field over a degradation gradient, under a semi-arid climate. 

Grasslands in three condition classes (good, moderate and poor) were studied from 2002 to 
2006. The three sites chosen reflect distinct species composition and basal cover arising from 
different grazing histories in this Dry Sandy Highveld Grassland type. Each experimental unit was 
2 m x 15 m, with three replications per compositional stage. Samples of the fine sandy loam soil, 
Bloemdal Form (Roodepoort family), were randomly collected in eight blocks (0.5 m x 0.5 m each) 
in every treatment to a depth of 50 mm at the end of spring (before the new seed set), summer 
(after the first seed production event) and autumn (after the second seed production event). In the 
greenhouse, soil samples were spread evenly in plastic containers (0.5 x 0.5 m) containing a 100-
mm depth layer of Hygrotech growth medium (Canadian peat, polystyrene vermiculite and mono-
ammonium phosphate). Containers were hand-watered daily, after which the seedlings were 
identified and counted over a two-month period. Seedlings that germinated in the field in response 
to sufficient rainfall over a specific period within a growing season were also counted. 

Seed density in the seed bank increased (P<0.01) and more (P<0.01) seedlings of non-climax 
species established in the field with grassland degradation. Grassland degradation also showed a 
decrease in species richness in both the seed bank and seedling establishment. A mean seasonal 
seed bank density of grassland in good, moderate and poor condition was respectively: 45, 82 and 
105 seedlings m-2 for spring; 23, 34 and 43 seedlings m-2 for summer, and 56, 186 and 125 
seedlings m-2 for autumn. In contrast to other grassland studies, the soil seed bank in this study 
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was relatively small for all grassland conditions, with a small variation in composition between 
seed bank and standing vegetation. A mean number of 1.59, 2.29 and 2.99 seedlings m-2 
respectively for grassland in good, moderate and poor conditions survived in the gaps in the field 
at the end of the season. 

The fact that no climax grass seedlings occurred in the seed bank of grassland in poor 
condition does not bode well for grassland improvement. The results suggest that the potential for 
vegetation composition to change through recruitment from a seed bank in this semi-arid 
grassland in a more degraded state is low. If grasslands in arid and semi-arid areas reach a 
threshold of degradation it will not recover spontaneously over the short-term. 

NOTES: 

 

 

 

 

POSTER PRESENTATION: ROOT STUDIES ALONG A DEGRADATION GRADIENT IN A SEMI-
ARID GRASSLAND 

Hennie A Snyman*# 

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

Rainfall is one of the single most limiting environmental factors influencing plant production 
and survival in arid and semi-arid grasslands. This emphasizes the importance of a well-
established and distributed root system to ensure sustainable plant production in these areas. 
Ecologically sensitive drier areas are increasingly subjected to severe grazing pressure which 
causes rapid degradation. The objective of this study was to quantify the seasonal trend in root 
distribution with change in depth and root/shoot ratios following grassland degradation over an 
8-year period. 

Grasslands in three condition classes (good, moderate and poor) were studied. The three sites 
chosen reflect distinct species composition and basal cover that result from different grazing 
histories in this Dry Sandy Highveld Grassland type. Soils in the study area are mostly of the 
Bloemdal Form (Roodeplaat family). Each experimental unit was 2 m x 15 m, with three 
replications per compositional stage. Aboveground phytomass production for each grassland 
condition class was determined every second month (end of October, December, February and 
April) over the 2000/01 to 2007/08 growing seasons. Additionally, root mass was also determined 
during the end of months March, June, July and August (before grasses started sprouting). This 
was done to identify possible peak periods of root development more clearly. Root mass was 
estimated at 50 mm intervals to a depth of 1200 mm from a sample of 10 soil cores systematically 
distributed throughout each plot. Soil cores were collected with an auger (70 mm diameter) at the 
same time as aboveground samples were taken. Roots were separated from the soil by washing 
through a 2 mm mesh sieve. The remainder of the soil was spread in a shallow tray and any 
remaining roots were collected by flotation. The outflow from the tray passed through a 0.5 mm-
mesh sieve. Root/shoot ratios were calculated using the above- and belowground growth obtained 
over a specific period, regardless of existing accumulated root mass over the season. Since root 
dynamics most likely takes place over any specific period, it is realized that this will eventually 
lead to a slight under- or overestimation of root mass. Therefore it was attempted to emphasize 
root growth increase in mass over a specific period rather than the accumulation of existing root 
mass over a season. 

Most of the roots occurred in the first 150 mm soil layer, but root distribution tended to be 
shallower with grassland degradation. As much as 82, 89 and 95% of the roots of grassland in 
good, moderate and poor conditions, respectively, occurred at a depth of less than 300 mm. Root 
growth was strongly seasonal with the most active growth taking place during March and April. 
Root dry mass appears to be greater than aboveground phytomass for this type of grassland. The 
mean monthly root/shoot ratios for grassland in good, moderate and poor conditions were 1.21, 
1.12 and 1.39, respectively. The average decrease in aboveground phytomass due to grassland 
degradation over the eight years was 756 kg.ha-1 compared to the 1 891 kg.ha-1decrease in peak 
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root mass. Therefore, root production appears to be more sensitive to grassland degradation than 
aboveground production. 

The importance of a well-established root system for sustainable plant production in these 
drier grasslands cannot be overemphasized. This study is one of the few where root growth and 
root/shoot ratio in different grassland conditions were evaluated and can serve as guidelines to 
ensure sustainable utilization of the grassland ecosystem in this semi-arid climate. 

NOTES: 

 

 

 

 

POSTER PRESENTATION: NEGLECTED CULTIVATED ANTHEPHORA PUBESCENS IN A SEMI-
ARID REGION: SUSTAINABLE OR NOT? 

Yvette Brits*# 

North West Department of Agriculture, Conservation, Environment and Rural Development, Cultivated 
Pastures – Research, Private Bag X804, Potchefstroom, 2520, email: ybrits@nwpg.gov.za 

Land, used for grazing, is essential in most farming systems in South Africa, especially in 
semi-arid region. Neglected cultivated pastures are abundant all over South Africa and have great 
impacts, not only on animal production, but also on the health of the farm system as a whole. The 
scenarios that are faced include overgrazed areas – exposing the soil surface, ultimately resulting 
in erosion and degraded areas. The challenge is to restore these areas after damage has already 
taken place. Restoration can be done by using quick establishing species, which do not always 
include palatable species, just to get a stable ground cover, to aid in combating erosion. This can 
leave the farmer with re-vegetated areas, but with mostly unpalatable species, not well utilized by 
livestock. Although restoring the land to natural veld might take many years to accomplish, the 
reality is that cultivated pastures sometimes start out as a good intention, just to become the 
”steph child” of the farm. As a result of economical impact on the farm for maintaining (e.g. 
fertilization) of the pasture and poor management is withdrawn, paving the way for other grasses, 
annual and perennial to take over the pasture. 

The aim of the study was to see if cultivated A. pubescens, cultivated on 38.85 ha (divided in 4 
camps), at the Biesiesvlakte Research Station (S 26° 55’ 55.92” E 24° 28’ 53.04”), near Vryburg in 
the North West Province, were sustainable after almost 20 years of neglected maintenance, and if 
any significant changes, in species composition, occurred. These cultivated pastures were rarely 
grazed; only when unforeseen forage shortage occurred. As this is a similar situation occurring in 
farm practices, it is a great opportunity to survey these cultivated pastures to observe what 
changes took place over this extended period. 

Emphasis was placed on the occurrence of A. pubescens and other annual and perennial 
species. Species composition was determined using the line-point intercept method, consisting of 
200 points per camp. Dry matter production was determined for A. pubescens, as well as other 
annual and perennial species, by randomly placing 10 quadrants (1 m x 1 m) in each of the four 
camps, cutting the grasses to 5 cm and weighing it after three days of drying at 70°C. Collectively, 
the other perennial and annual species were more established, with regards to species 
composition, as well as biomass production, when compared with the A. pubescens, being not 
sustainable, as it was neglected. These results will all be presented in the poster. 

These surveys will be used as baseline data, for cultivation of grasses in semi-arid regions, to 
compare changes after the plots have been re-established and maintained properly. The greater 
project will be constructed in a more statistical manner, consisting of the correct repetitions of 
randomly laid-out plots. 

NOTES: 
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POSTER PRESENTATION: WHERE DO PALATABLE AND UNPALATABLE SEEDLINGS 
RECRUIT IN SUCCULENT KAROO RANGELANDS? 

Natasha Gabriels1*# and Nicky Allsopp2 

1Agricultural Research Council – Animal Production Institute, c/o University of the Western Cape, BCB 
Department, Private Bag X17, Bellville, Cape Town, 7535, email: ngabriels@uwc.ac.za, 2SAEON, SANBI, 

Private Bag X7, Claremont, Cape Town, 7735 

In the Succulent Karoo we do not understand the full impact of livestock grazing on plant 
community dynamics. Some studies have looked at how livestock affects the canopy and seed 
production of palatable shrubs. What we do not know is, if there are seeds in the system, how 
livestock affects recruitment and establishment of palatable shrubs, as well as unpalatable 
shrubs, like Galenia africana. We also do not know what Succulent Karoo seedlings require to 
successfully recruit, in the absence of grazing. Other factors to consider are whether competitive 
or nurse plant effects occur in the absence, or presence of grazing and whether other microhabitat 
effects influence seedling recruitment and establishment. 

In this study, the effects of livestock, as well as microhabitat (nurse plant effects and 
occurrence on rocky outcrops or sandy soils) were tested on palatable and unpalatable perennial 
seedling recruitment over three seasons. The study was done in Paulshoek, a communally 
managed rural settlement in Leliefontein, Namaqualand. This falls within the semi-arid winter 
rainfall region of South Africa, which is characterised by Succulent Karoo vegetation. 

Six study sites were chosen in Moedverloor, Paulshoek, to determine natural seedling 
recruitment of palatable and unpalatable perennial plants in the area. Three study sites were on 
rocky substrates and three were on sandy substrates. For each of the six study sites, the area on 
both sides of a fence, with livestock being excluded on the one side, was studied. Natural seedling 
recruitment was determined along 100 m x 1 m belt transects. Only seedlings, which were 
considered less than one year old, were counted. These were no taller than 100 mm, had few side 
branches and were not very woody. The nearest adult neighbour to seedlings was identified and 
distance from the seedling was measured from the base of the seedling’s stem to the base of the 
adult neighbour’s stem, up to a maximum distance of 1m. Adult plant neighbours may have 
included seedlings, which were older than one year. Most of the counted seedlings and adult 
neighbours were Cheiridopsis denticulata, Ruschia robusta, Hirpicium alienatum and Galenia 
africana and these are reported on individually. All other seedlings and adult neighbours, which 
occurred in small numbers, were grouped together. 

NOTES: 

 

 

 

 

POSTER PRESENTATION: SEED PRODUCTION AND GERMINATION OF PENTZIA INCANA 
FOLLOWING WATER STRESS 

Paul J Malan*# and Hennie A Snyman 

University of the Free State, Department of Animal, Wildlife and Grassland Sciences, PO Box 339, 
Bloemfontein 9300, South Africa, e-mail: malanpj@ufs.ac.za 

Seed of Karoo shrubs is not readily available, with information on its germination also limited 
and a concern on the seed set ability following grazing. Experimental evidence of the influence of 
water stress and defoliation on seed production and germination of key arid land shrubs, like 
Pentzia incana, is limited or does not exist. Such information might however contribute towards 
better understanding of the influence of rangeland management on the future existence of these 
species. This investigation was conducted as part of a larger trial to get some insight on seed 
ecology, following water stress. 

Plant material was collected from Middelburg (Eastern Cape), multiplied and watered at 
different levels of field water capacity, namely: T1 = 0-25% depletion (non-stressed) of plant 
available water (PAW), T2 = 25-50% depletion (mildly stressed) of PAW, T3 = 50-75% depletion 
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(moderately stressed) of PAW and T4 = 75-100% depletion (severely stressed) of PAW. Flowers per 
plant were counted during the spring season. The number of seed per flower was also counted. 
Twenty-five seeds of each plant were tested for germination. 

Table 1: Seed production and germination of Pentzia incana at different water and defoliation 
treatments 

Treatments 
Germination 

(%) 

Seeds per 

flower 

Flowers per 

plant 

Seeds per 

plant 

Germinating seeds 

per plant 

Non stressed 1.48 103 88 9064 134 

Mildly stressed 0.77 103 82 8446 65 

Moderately stressed 0.56 101 76 7676 43 

Severely stressed 0.59 98 69 6762 40 

All treatments produced a lot of seed, with an average of 7987 seeds per plant. This is a 
survival mechanism of the plant. Although the germination percentage is very low, the number of 
viable seed is relatively high due to the extremely high seed production. There was no significant 
difference in seeds per flower and flowers per plant. The seed per plants produced by the severely 
stressed plants was significantly lower than that of the other treatments. Differences between 
treatments were found for germinating (viable) seeds produced. The non-stressed plants had 
significantly higher germination and therefore produced more viable seeds per plant, but were 
exposed to unnaturally high water levels. 

This trial proved that different levels of water stress do not influence flowering and seed 
production of Pentzia incana as much as anticipated. Although abnormally high water levels did 
increase germination and seed production, such conditions are unnatural. 

NOTES: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
45th Annual Congress of the Grassland Society of Southern Africa 

Page 67 of 134 

Semi-Arid Rangelands: Dynamics and Desertification II 

SESSION CHAIR: RICHARD M COWLING 
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Platform & Poster Presentations 

PLATFORM PRESENTATION: IS SOIL DISTURBANCE REALLY NECESSARY TO ENSURE THE 
SUCCESS OF BARE PATCH RESTORATION IN SANDY SOILS IN THE NAMA KAROO? 

Nelmarie Saayman*# and Hannes (J) C Botha 

Western Cape Department of Agriculture, Institute for Plant Production, Private Bag X1, Elsenburg, 
Stellenbosch, 7607, email: nelmaries@elsenburg.com 

Poor grazing management is seen as one of the most important causes of land degradation in 
South Africa and has resulted in vast areas of the Nama Karoo being totally denuded of any 
vegetation. When vegetation and soils have been degraded to the extent that the removal of 
animals alone does not assist in recovery, active restoration interventions are necessary. The 
objective of this study was to test the hypothesis that, in the long term, soil disturbance is not the 
only intervention that will allow for the successful restoration of vegetation on sandy soils in the 
Nama Karoo. 

The study was conducted on a bare patch of approximately ±1 ha on the farm Montana 
(32°08’43” S and 23°08’23” E) in the Beaufort West district, which receives an average annual 
rainfall of 215 mm. The soils are sandy-loam with an organic carbon content of 0.24%. 

The study started in November 1999 and six treatments with 3 replications were applied 
namely Seeding (S), Seeding+Brush packing (SB), Tilling (T), Tilling+Seeding (TS) and 
Tilling+Seeding+Brush packing (TSB) and a control (C). Seeds of 5 indigenous species were sown-
in, namely Atriplex semibaccata, Cenchrus ciliaris, Chaetobromus dregeanus, Pteronia 
membranacea and Tripteris sinuata. Vegetation surveys, where all plant species were identified 
and counted in 10 quadrats, 1x2 m in size, in each replicate, were carried out annually in 
December from 2000 until 2004 and again in February 2010. The experimental area was fenced 
to exclude large herbivores but insects and smaller herbivores such as hares could freely access 
the site for the study period. 

The increase in plant density from 2000 to 2010 was significantly greater in the SB-
treatments than in all other treatments, except for TSB (F=4.64, p=0.0189). The time x treatment 
interaction showed no differences in the densities of seedlings, or of plants in a reproductive or 
vegetative growth stage. However, the total plant density showed significant time x treatment 
interactions, with significantly higher plant density in the SB-treatment in 2010 than all the other 
treatments and years (F=5.15; p=0.0005). The number of species present increased from a 
maximum of 14 species in the T and TSB-treatments in 2000 to 31 species in the SB-treatment 
followed by 27 species in the TSB treatment in 2010. These were still mainly annual species with 
the most common perennials being Felicia muricata, Pentzia incana and C. ciliaris. Of the five 
sown-in species only C. ciliaris established well, especially in the SB and TSB-treatments. Few 
individuals of C. dregeanus and A. semibaccata were found in the over-sown treatments. 

From the data it is evident that the hypothesis can be accepted. In the long term, soil 
disturbance (tillage) is not the only intervention that will allow for the successful restoration of 
vegetation on denuded sandy soils in the Nama Karoo. Brush packing provides shade that 
decreases topsoil temperatures, protects plants from grazing and provides organic matter in the 
form of branches which, together, resulted in the highest plant density and highest species 
richness in the SB treatment. Since it is an arid area, rainfall is the major limiting factor and can 
influence the success of any restoration or rehabilitation project. 

NOTES: 
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POSTER PRESENTATION: INFLUENCE OF GRAZING ON SOIL SEED BANKS DETERMINES 
THE RESTORATION POTENTIAL OF ABOVEGROUND VEGETATION IN A SEMI-ARID 

SAVANNA OF ETHIOPIA 

Zewdu K Tessema1*#, W Fred de Boer1, Robert M T Baars2 and Herbert H T Prins1 

1Wageningen University, Resource Ecology Group, Droevendaalsesteeg 3A, 6708PB, Wageningen, THE 
NETHERLANDS, email: tessemaz@yahoo.com, fred.deboer@wur.nl, herbert.prins@wur.nl, 2University of 
Applied Sciences, Van Hall Larenstein, Droevendaalsesteeg 2, 6708PB, Wageningen, THE NETHERLANDS, 

email: robert.baars@wur.nl 

The disappearance of good fodder grasses and browse species are serious challenges, 
threatening the livelihoods of millions of people in semi-arid savannas worldwide, and grazing is 
often regarded as the most important factor responsible for large structural changes in savannas. 
Species composition, number of germinated seeds, species diversity and functional groups of the 
soil seed banks, and the similarity between the soil seed banks and aboveground vegetation in 
response to grazing were studied in 2008 and 2009 at Abernosa Cattle Breeding Ranch (7o47’N, 
38o40’E, 1660-1740 m elevation) and Awash National Park (9o20’N, 40o20’E, 960-1050 m 
elevation) typical of semi-arid savannas in Ethiopia. 

We tested whether the availability of persistent seeds in the soil could drive the transition 
from a degraded system under heavy grazing to healthy vegetation with ample perennial grasses. 
A total of 77 species germinated in the soil seed bank samples: 21 annual grasses, 12 perennial 
grasses, 4 herbaceous legumes, 39 forbs, and 1 woody species. 

Perennial grass species dominated the lightly grazed sites, whereas the heavily grazed sites 
were dominated by annual forbs. Heavy grazing reduced the number of seeds that can germinate 
in the soil seed bank. However, species richness in the soil seed bank was not affected by grazing. 
With increasing soil depth, the seed density and its species richness declined. There was a higher 
similarity in species composition between the soil seed bank and aboveground vegetation under 
the lightly grazed sites compared to the heavily grazed sites. The mean similarity between the soil 
seed banks and aboveground vegetation was relatively low, indicating the effect of heavy grazing. 
Moreover, seeds of perennial grasses were less abundant in the soil seed banks due to heavy 
grazing. 

We concluded that restoration of grass and woody species from the soil seed banks in the 
heavily grazed areas could not be successful in semi-arid savannas of Ethiopia. 

NOTES: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


