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EXECUTIVE SUMMARY 

Land degradation and desertification are critical environmental issues in South Africa 

and closely linked to food security, poverty, urbanization, climate change and 

biodiversity. Degradation is increasing in most communal croplands, grazing lands 

and settlements and issues surrounding this degradation need to be better 

understood. 

 

The Ga-Kgatla village in the Blouberg Local Municipality of the Limpopo province was 

chosen as a study sites to coincide with an eco-technology project implemented by 

the Agricultural Research Council – Institute for Soil, Climate and Water. The study 

site was one of three sites identified by the Limpopo Department of Agriculture (LDA) 

for the implementation of eco-technology projects in 2009.       

 

The basic methodology of the LADA-L manual was followed for most of this 

assessment. However, the methodology was adapted in certain cases and additional 

assessment methods were applied in specific instances. To choose the sampling 

sites, the variability in the land use was visually assessed and the best sites for 

biophyscial measurements were identified. In stead of choosing an exact transect, 

the approach was to choose representative areas for sampling across the Ga-Kgatla 

village. 
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The main forms of land use in the study area are grazing (60%) and crop production 

(20%), although the area of land available for grazing is regarded as very small. 

Three quarters of the grazing land was lost to the Malebogo Nature Reserve which 

was established in 1981. Due to a lack of natural water sources in the village area, 

only rain fed cropping is practiced.  

 

The main problems in the study area in terms of land degradation was indicated by 

the land users as a shortage of water and the small area of land available for grazing. 

The lack of management in the small grazing area is exacerbated by the lack of 

fencing, both in the grazing land and the croplands. A lack of sufficient grasses for 

livestock in the grazing land leads to the destruction of crops before harvesting due to 

the lack of fences. Many land users have given up crop production for this reason. 

 

Very few Sustainable Land Management Practices are currently implemented in the 

area. The lack of sustainability in agriculture currently causes people to rely more 

heavily on financial support from government in the form of grants and there is 

therefore a strong need for improved management practices in grazing and croplands 

to enable sustainable use of the natural resources. 
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1 INTRODUCTION 

The Ga-Kgatla village falls under the Blouberg local municipality in the Capricorn 

District of the Limpopo Province, South Africa (Figure 1). This village was identified 

by the Limpopo Department of Agriculture (LDA) as one of three sites for Eco-

technology projects in 2009. The LDA approached the Agricultural Research Council 

- Institute for Soil, Climate and Water (ARC-ISCW) to implement these Eco-

technology projects. The Ga-Kgatla village is one of the areas that have been 

identified as the presidential initiate which emanates from the 24 Apex priorities. 

According to Statistics SA, Ga-Kgatla was found to have areas with no services at all. 

The village is isolated and is dry, sandy, hot and without any river in its vicinity 

(Chabangu, 2009).  

 

Eco-technology projects follow an Action Research approach which includes a 

participatory process involving multiple stakeholders (Smith et al., 2008; Smith, 

2006). The Action Research process (Figure 2) includes a diagnostic phase which 

aims to get a better understanding of the study area, including the existing farming 

systems and land degradation. The LADA-L methodology fits well into the diagnostic 

phase and it was decided to combine the two projects to maximize the products and 

benefits derived from both. This combination also provides for an immediate 

implementation project after the LADA-L assessment. The initial buy-in from the LDA 

will further improve the process of ensuring uptake of the LADA-L methodology in 

South Africa.    

 

It is envisaged that the future of LADA-L assessments in South Africa will follow this 

same route, i.e. as diagnostic tool within an Eco-technology or LandCare project, 

assessing the current LD/SLM situation. Recommendations can then be used to 

formulate follow-up activities and ensure that important aspects of land-user/natural 

resource interactions are investigated and considered. The assessment process will 

also ensure better land-user understanding of the state of their natural resources and 

the issues surrounding LD/SLM, which lays the groundwork for the implementation of 

SLM practices or eco-technologies. 
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In order to assess the extent of land degradation in the Ga-Kgatla village, an 

assessment team initiated the Local Land Degradation Assessment in the Dryland 

area (LADA-L) in June 2009.  
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Figure 1. The Blouberg Local Municipality in the Capricorn District Municipality, Limpopo Province, South Africa. 
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LADA-L InputsLADA-L InputsLADA-L Inputs

 

Figure 2. Steps in the Action Research process indicating where LADA-L inputs fit in 

under the Diagnostic phase (Smith, 2006). 

1.1 Land Use Systems in the Blouberg Local Municipality 

The Fetakgomo Local Municipality consists mainly of the Savannah LUS (86% of the 

area) followed by Protected Areas (6%) and Cultivated Subsistence comprising 4% of 

the total area (Figure 3). Preliminary results from the LADA National Assessment 

indicate that the area trend of the Savannah LUS is rapidly decreasing (the area 

coverage is rapidly decreasing in size) and the extent of degradation in the LUS is 

between 10 and 25% of the area, mainly in terms of water erosion. 

 

For the Cultivated Subsistence LUS, National Assessment results indicate that the 

area trend is also rapidly decreasing and that between 30 and 60% of the LUS area 

is degraded in terms of water erosion, a loss of bio-productive function and chemical 

soil deterioration.  

 

The study site falls mainly in the Savannah LUS with Cultivated subsistence also 

being included. 
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Figure 3. Land Use Systems in the Blouberg Local Municipality 
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1.2 Assessment team 

The assessment team consisted of 7 members (Table 1) with various fields of 

expertise. No socio-economists were involved in the study due to a lack of such 

expert availability in the study areas. Generally, the team members have a pure 

scientific background, but through exposure to a more social and qualitative research 

environment and through various training and learning processes, they have built 

capacity in participatory and qualitative research methodologies. 

 

The assessment was coordinated by Ms. Liesl Stronkhorst who is also the project 

leader for the LADA project. Dr. Jorrie Jordaan conducted the vegetation assessment 

and is also one of the authors of the reference documents to the LADA-L vegetation 

survey. Mr. Lebea Maribeng is the project leader for the Eco-technology project with 

the assistance of Mr. Lulama Sombalo. Ms. Catharine Pollard was a visiting student 

from the University of East Anglia in the United Kingdom and spent two months at the 

ARC-ISCW, working on the LADA-L assessments. From the study area, a local 

councillor, Mr. D. Seduma and an extension officer, Ms. Mokhudu assisted with the 

execution of the assessment. 
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Table 1. Assessment team members, indicating their language proficiency, their position in their organisations and their role in the 

assessment 

Name Languages Position Institution Expertise Role in Assessment 

Ms. Liesl Stronkhorst (LADA 

project leader) 

Afrikaans, 

English 

Researcher ARC-ISCW, Private Bag X79, 

Pretoria, 0001 

Soil Science, Land 

degradation assessment 

Assessment coordinator, soil and 

erosion assessment 

Dr. Jorrie Jordaan (Author of 

the LADA-L vegetation 

assessment reference) 

Afrikaans, 

English 

Senior 

Researcher 

Limpopo Department of 

Agriculture, Towoomba 

Agricultural Development 

Centre, Private Bag X1615, 

Warmbaths, 0480 

Grazing and vegetation 

specialist 

Vegetation assessment 

Mr. Lebea Maribeng (Eco-

technology project leader) 

Sepedi, 

English 

Researcher ARC-ISCW, Private Bag X79, 

Pretoria, 0001 

Soil Science, Eco-

technology 

implementation 

Stakeholder Analysis, Focus Group 

Discussion, Community Map, 

Livelihood assessment 

Mr. Lulama Sombalo Xhosa, English Researcher ARC-ISCW, Private Bag X79, 

Pretoria, 0001 

Soil Science, urban 

agriculture 

Livelihood assessment 

Ms. Catharine Pollard English Student University of East Anglia, 

Norwich, NR4 7TJ, United 

Kingdom 

Environmental Science 

and Development Studies 

Secondary data compilation, soil 

and vegetation surveys 

Ms. Mokhudu Sepedi, 

English 

Extension 

Officer 

Limpopo Department of 

Agriculture 

   Focus Group Discussion, 

Livelihood interviews 

Mr. D Seduma Sepedi, 

English 

Local 

Councillor 

Blouberg Municipality, Local 

Council 

    Focus Group Discussion, 

Livelihood interviews 
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1.3 Assessment approach and time frame 

The LADA-L assessment followed a training session held from 8 to 11 June 2009 in 

the Limpopo Province (Stronkhorst et al., 2009). The general approach for the local 

assessments was adapted for use in South Africa which is summarized in Figure 4.  

 

In this case, the study area was identified by the LDA as already explained and the 

Ga-Kgatla village was therefore a predetermined site. The stakeholder analysis was 

an important part of the approach and was also an important phase of the Action 

Research process. For this assessment, the reconnaissance visit (Figures 5 to 7) 

was done on 23 June and of the assessment team Ms. Stronkhorst and Mr. 

Maribeng were present. Mr. Maribeng continued with the stakeholder analysis from 

24 to 26 June. Preliminary GPS coordinates and photographs were taken at key 

landmarks and possible assessment sites. These coordinates were mapped and 

discussed with the assessment team prior to the transect walk in order to give as 

much background information as possible on the study area and its main 

assessment concerns.  

 

The Focus Group Discussion was completed by Mr. Maribeng and Mr. Sombalo on 7 

and 8 July and the community map (Figure 8) was discussed by the team before the 

transect walk on 9 July 2009. The community map indicates the main points of 

interest or landmarks of the community, including the village, access roads, grazing 

land, the Malebogo Nature Reserve, the mountain range and an area demarcated for 

dryland crop production. The full assessment team participated in the transect walk, 

accompanied by six men from the community who could provide background 

information about the area. Although requested by the assessment team, it was not 

appropriate for women from the village to participate in the transect walk as men are 

considered the leaders in the village and the women the followers. Additional GPS 

coordinates and photographs were taken during this exercise.  

 

The biophysical assessment was done on 4 and 5 August 2009 and involved the full 

assessment team. The livelihood assessment was started by Mr. Maribeng from 13 

to 17 July and completed from 10 to 14 August.  
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Figure 4. The LADA-L assessment process as discussed at the local training session 

and followed during the actual assessment (Stronkhorst et al., 2009) 

 

 

Figure 5. Ms. Stronkhorst explains the available maps to land users prior to the 

transect walk. 
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Figure 6. Land users present during the transect walk. 

 

 

Figure 7. Dr. Jorrie Jordaan discusses the changes in vegetation with Ms. Pollard in 

the foreground. 
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Figure 8. Community Map drawn on 8 July, indicating the village, game reserve, roads, mountain range and dry arable lands. 

.       
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The DPSIR (Drivers, Pressures, State, Impact and Response) framework was 

discussed in workshop format on 3 September, attended by Ms. Stronkhorst, Mr. 

Maribeng and Mr. Sombalo. Ms. Pollard and Dr. Jordaan were not able to attend this 

meeting.  

1.4 Assessment Sites (Transect) 

During the transect walk, the variability in land use was visually assessed and the 

best sites for biophyscial measurements were identified. In stead of choosing an 

exact transect, the approach was to choose representative areas for sampling 

across the Ga-Kgatla village in the different land use types. Sampling sites were 

identified in the grazing land, nature reserve, cropland and a home garden as 

indicated in Figure 8. The vegetation assessments were only done in the grazing 

land and nature reserve, while a soil assessment was done at all the sites. Due to 

the lack of natural water resources, a water assessment was not done. 

1.5 Materials and Methods 

The basic methodology of the LADA-L manual was followed for most of this 

assessment. However, the methodology was adapted in certain cases and additional 

assessment methods were applied in specific instances as described below.   

1.5.1 Focus Group Discussion and Livelihood Assessment 

The Focus Group Discussion and Livelihood assessments were done using the 

methods in the assessment manual (LADA-L manual Part 2: Tools 1a, 1b, 2, 7.1 and 

7.2). The key informants included representatives from the traditional authority and 

community members. The names of the people who participated in the focus group 

discussion are presented in Table 2.  

1.5.2 Soil Assessment 

The Visual Soil – Field Assessment Tool (VS-Fast) methodology was followed for the 

visual soil assessment (LADA-L manual Part 2: Tool 12.1). However, due to the time 

it takes to do the pH, salinity and carbon measurements in the field and since a well 

equipped soil analysis laboratory is available at the ARC-ISCW, soil samples were 

taken in the different land use types on which to perform the chemical analyses. At 

each site, one soil sample was taken at a depth of 0-20cm or as close  
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Figure 9. Distribution of the soil and vegetation assessment sites in Ga-Kgatla. 
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Table 2. List of participants during the livelihood interviews. 

Participant’s Name Organisation/Village Involvement/Role 

1. Mrs Mokhudu LDA Extension officer 

2. Mr D  Seduma Local councillor Local council 

3. Mr L Maribeng ARC-ISCW Researcher 

4. Mr MF Mathekgana LDA Extension officer 

5. Mrs Huma LDA Deputy Manager, Natural resources 

6. Mr E Kgatla Ga-Kgatla Head man 

7. Mr Ramafalo LDA Extension officer 

8. Mr Kekana LDA Extension officer 

9. Mr S Kgatla Ga-Kgatla Deputy Head man 

10. Mr D Kgatla Ga-Kgatla Deputy Head man 

11. Mr Eric Mashiane LDA  

12. Mr S Lebeho Ga-Kgatla Farmer 

13. Mr G Tau Ga-Kgatla  Farmer 

14. Mrs A Modishetse Ga-Kgatla Farmer 

15.Mrs M Leboho Ga-Kgatla Farmer 

16. Mrs L Manokoane Ga-Kgatla Farmer 

17. Mrs J Maleka Ga-Kgatla Farmer 

18. Mrs M Mannya Ga-Kgatla Farmer 

19. Mrs C Maleka Ga-Kgatla Farmer 

20. Mr J Maifo Ga-Kgatla Farmer 

21. Mr M Moomi Ga-Kgatla Farmer 

22.Mrs O Mabotja Ga-Kgatla Farmer 

23.Mrs A Seemane Ga-Kgatla Farmer 

24.Mrs E Matladi Ga-Kgatla Farmer 

25. Mrs M Selamale Ga-Kgatla Farmer 

26. Mr A Manoko Ga-Kgatla Farmer 

27.Mr J Sekiba Ga-Kgatla Farmer 

28.Mrs M Mokgobu Ga-Kgatla Farmer 

29.Mr A Madibogo Ga-Kgatla Farmer 

30.Mrs Masy Mokgobu Ga-Kgatla Farmer 

31. Mrs P Lebeho Ga-Kgatla Farmer 

32. Mrs M Lebeho Ga-Kgatla Farmer 

33.Mrs M Mokgobu Ga-Kgatla Farmer 

34. Mr Modiba Ga-Kgatla Farmer 
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to 20cm as the soil depth allowed. The organic C measurements were not done in 

the field as described in the manual, since previous experiences indicated that it was 

a timely process. A lack of capacity within the ARC-ISCW laboratory to do these 

analyses was also a constraint and it was decided to rather analyze total organic C 

with the Walkley-Black method (The Non-Affiliated Soil Analysis Work Committee, 

1990).  

 

Additional chemical analyses were also done to supplement the VS-Fast data and 

get a more comprehensive analysis of the soils. The soils were analyzed for cation 

exchange capacity (CEC) and exchangeable cations (Ca, Mg, K, Na) using a 1 mol 

dm-3 ammonium acetate extraction, plant available phosphate (P) using the Bray I 

extraction method and pH (H2O) and resistance (R) using a saturated paste (The 

Non-Affiliated Soil Analysis Work Committee, 1990).  

1.5.3 Vegetation Assessment 

The vegetation assessment was done according to the assessment manual (Tools in 

Annex 2 in Part 2 of the manual) (Moore & Odendaal, 1987, Tidmarsh & Havenga 

1962, Trollope et al. 1988). At each sampling site a 200m2 line transect was sampled 

using a wheel point survey to record the percentage grass species. At each meter 

the nearest grass or a tuft hit was recorded. If there were no grasses or forbs in a 

40cm radius of the point, a bare area was recorded. The plant hits were used to 

determine the basal cover of the sampling site, while the above ground rock cover 

was estimated visually. Both a veld condition score and grazing capacity was 

determined for each site. Tree density was determined by counting all trees in 

different height classes in the relevant transect. At each site the slope and aspect 

was recorded using a Suunto clinometer and the altitude and coordinates were 

recorded with a GPS.  

2 CHARACTERISATION OF THE STUDY AREA 

2.1 Location, population and settlement history 

The Limpopo province currently has a population of 5,273,642, while the Blouberg 

Local Municipality has a total population of 161,322 (Blouberg Municipality, 2009). 

Ga-Kgatla village is located in ward 6 of the Blouberg Local Municipality and the 

village was established in 1979 when village people descended from the top of the 
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Blouberg Mountain. The village currently consists of about 116 households with an 

average of 5 members per household. 

 

In Ward 6 the population distribution by age group indicates that the majority of the 

population falls in the 0-19 age group, suggesting a relatively high future population 

growth (Figure 9). The percentage of females residing in Ward 6 is 55.93% with 

males at 44.07%. Household size varies from one to over 10 people per family with 

an average of 5 (Figure 10).  
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Figure 10. Population distribution in Ward 6 of the Blouberg Local Municipality. 
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Figure 11. Household size distribution in the Fetakgomo Local Municipality 
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2.2 Employment 

Government statistics divide people aged between 15 to 65 into two groups of “those 

who are not employable” and “those who are employable”. The employable group is 

then divided into an employed and unemployed group. Of the 638 people in Ward 6 

who are employable, only 44.2% are employed whilst 55.8% are unemployed, 

compared to 52.6% unemployment for the whole of Blouberg Local Municipality 

(Blouberg Municipality, 2009).   

2.3 Education and Literacy 

Illiteracy can be estimated by the proportion of the population receiving no education 

and in Ward 6 this stands at 54%. Of the 46% who received an education, 12.8% 

received some primary schooling, 4.8% completed only primary school, 17.8% 

received some secondary education and 7% completed standard 10/grade 12, while 

only 3.7% of the population continued to tertiary level education. In Ga-Kgatla village 

new classrooms were constructed in 2006/07 (Blouberg Municipality, 2009).  

2.4 Climate 

Based on weather data from the weather station at the Mara Agricultural 

Development Centre (ADC), the climate is characterised by dry, cool winters with an 

unpredictable rainy season occurring over the warmer summer months. Annual 

rainfall varies between 550mm and 380mm with the rain falling in the months of 

October-April. The average annual rainfall is estimated at 450mm (Blouberg 

Municipality, 2009). The average monthly rainfall from 1960 to 2003 is depicted in 

Figure 11, with the annual rainfall from 1960 to 2003 depicted in Figure 12.  

 

The annual rainfall is highly variable and low rainfall seasons were experienced in 

1965, 1966, 1982, 1994 and 2002 where total rainfall was less than 250mm. 

Seasons with high rainfall (above 700mm) were also experienced in 1973, 1980 and 

2000. The annual rainfall has decreased significantly after 2000 (i.e. 2001, 2002 and 

2003) which may indicate a general reduction in rainfall, but it is not clear whether 

this pattern was continued after 2003 since the rainfall data is not available. It is 

clear, however, that the rainfall has become more erratic since 1993 which 

decreases the predictability of expected annual rainfall and which may lead to the 

perception of a decrease in rainfall over time.  
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Figure 12. Average monthly rainfall from 1960 to 2003 at the Mara ADC station.  
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Figure 13. Total annual rainfall from 1960 to 2003 at the Mara ADC. 

 

According to the land users, temperatures in the Ga-Kgatla area are generally high 

(mostly higher than 33ºC) during summer and will drop to a daytime minimum of 

15ºC during winter. Data from the Mara ADC indicate and average minimum 

temperature of 5ºC and an average maximum of 30ºC, while the highest and lowest 

recorded temperatures were 33.5ºC and 1ºC respectively. The average monthly 
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minimum and maximum temperatures from 1949 to 2003 at Mara ADC are given in 

Figure 13.    
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Figure 14. Average monthly minimum and maximum temperatures at Mara ADC 

from 1949 to 2003. 

2.5 Land Types and Geology 

The study area falls within three main land types, namely Fa642 towards the south 

and south east in the mountainous area, Ag175 in the grazing area and Ae306 

northwards towards the village and croplands (Figure 8).  

 

The geology in land type Fa642, lying in the southern and eastern part of the study 

area, is characterized by sandstone and conglomerate of the Wyllies poort 

Formation and the Soutpansberg Group. A large area (25%) of this land type 

consists of rock, while the dominant soil type is of the Mispah soil form (a shallow 

orthic A horizon on hard rock), covering 37.5% of the land type. The clay content 

ranges between 15 and 30% and soil texture ranges between sandy loam and sandy 

clay loam. The sub-dominant soil types are moderately deep (400-600mm) Hutton 

soil form (clay % between 10-20%) covering 17.5% of the area and moderately deep 

Swartland and Shortlands soil forms (clay % between 10-20%), which cover 12% of 

the land type (Land Type Survey Staff, 2005). 
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In land type Ag175, lying in the central western and northern parts of the study area,  

the geology consists of sandstone shale and coal of the Karoo Sequence with soils 

from the deep, freely drained, red Hutton form dominating, covering 36% of the land 

type. The clay content in the A horizon ranges between 15 and 25% with sandy clay 

loam to sandy clay soils. The sub-dominant soil forms consist of the Glenrosa and 

Mayo forms (17% of the land type), very sandy Hutton forms (13% of land type) and 

Shortlands forms (10% of land type) (Land Type Survey Staff, 2005). 

 

Towards the northern and north-western side of the study site, the Ae306 land type 

is found on geology of basalt of the Letaba Formation of the Lebombo Group, Karoo 

Sequence. The soils in this land type are dominated by the Hutton soil form which 

covers 34.5% of the land type, with clay content ranging from 15 to 30% and textures 

of sandy clay loam to sandy clay. Sub-dominant soil forms are from a duplex soil 

association, i.e. the Valsriver, Swartland and Bonheim soil forms (20%), shallow 

Mispah and Glenrosa soil forms (10%), vertic soils from the Arcadia and Rensburg 

soil forms (5%) and patches of Shortlands (6%) and Oakleaf soil forms (4.5%) (Land 

Type Survey Staff, 2005).    

2.6 Water resources 

The main source of water in Ga-Kgatla is a borehole in the nearby village of My-

Darling which is used to fill water tanks in Ga-Kgatla (Figure 14). A few boreholes 

have been dug in the village with the help of government, only to discover that there 

are no significant underground water sources. Access to water remains a serious 

challenge to the villagers as they complain of the suffering they and their livestock 

are experiencing due to a lack of water. 
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Figure 15. JoJo tanks holding community water in Ga-Kgatla village. 

2.7 Main forms of land-use 

About 20% of the land belonging to the Ga-Kgatla villagers is used as croplands and 

60% as communal grazing (Figure 15). The remaining 20% of the land is taken up by 

the residential area. The total area of land available for use in the village is quite 

restricting since (according to the villagers) the neighbouring fenced Malebogo 

Nature Reserve (Figure 16) occupies three quarters of the total land previously 

belonging to the villagers.  

 

 

Figure 16. Bare patches on the grazing field due to overgrazing and sheet erosion. 
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Figure 17. Fence line separating the Malebogo Nature Reserve (left of the fence) 

from the Ga-Katla grazing area (right of the fence). 

 

Before eco-technology was introduced to the village, less that 1% of the farmers 

practiced gardening. One of the main reasons for that is the shortage of water the 

village has always experienced. However, most of the farmers in the village plant 

millet as their main crop in their home gardens. Grazing remains a serious challenge 

due to the limited grazing land available and the lack of infrastructure (fences and 

other related structures), resulting in the lack of sustainable practices for grazing 

management in the area.  

2.8 Malebogo Nature Reserve 

The Malebogo Nature Reserve comprises 4,800ha on the northern slopes of the 

Blouberg Mountain bordering the Ga-Kgatla village. The reserve was proclaimed as 

a communal nature reserve in 1981 and intended to be managed by the Limpopo 

Province Chief Directorate: Tourism, as well as the local communities around the 

reserve. However, although local community involvement was documented on 

paper, indications are that local people are not practically involved in the 

management of the communal reserve. Villages that surround the reserve and that 

were intended to be involved in its management include My Darling, Burgerregt, 

Setloking and Ga-Kgatla. When the reserve was established, the Ga-Kgatla village 

was reduced to a quarter of its original size with the reserve occupying the other 
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three quarters (Sebola, 2005). It is not clear what percentage of land was lost to the 

nature reserve by the other three villages.   

 

Limited information was available on the Malebogo Nature Reserve. However, 

according to Sebola (2005) wildlife in the reserve includes giraffe, gemsbok (oryx), 

blue wildebeest, red hartebeest, waterbuck, zebra, kudu and impala, while predators 

include leopard and brown hyena. Bird species are also abundant (230 species) 

including bateleurs, martial eagles and Cape vultures. 

 

Sebola (2005) stated that the reason for his study on the attainment of community 

prosperity through the Malebogo Communal Nature Reserve was that most 

communal nature reserves in the Limpopo Province failed to contribute to the local 

economic development of their surrounding communities in terms of job creation and 

poverty alleviation.   

 

According to members of Ga-Kgatla, the establishment of the nature reserve was not 

discussed with them and they do not derive any tangible benefits from its existence. 

In 2005 only 2 members of Ga-Kgatla were employed by the nature reserve (out of 

13 total reserve employees). According to the Ga-Kgatla villagers, the relationship 

between the local communities and the nature reserve management has been 

hostile and that the communities would not be given entrepreneurial opportunities in 

the nature reserve (Sebola, 2005).  

2.9 Main sources of livelihood and food security 

In Ga-Kgatla elderly villagers as well as children under the age of 14 depend greatly 

on parliamentary grants as their main source of income. It is common practice for 

youth to head to the cities and towns in order to search for jobs after matriculation. 

Some of the income that supports families in the village comes from people working 

in cities, towns and temporary municipal jobs. An intervention was implemented only 

recently by the Department of Social Development where net structures for 

vegetable production were erected in 20 households to improve food security (Figure 

17). 
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Figure 18. Vegetable production (spinach) using net structures in the Ga-Kgatla 

village. 

 

The main industry within Blouberg Local Municipality is community services (47.5%) 

and wholesale retail (14.2%). There are also employment opportunities within private 

households (10.6%), agricultural related work (9.2%) and construction (5.3%) as 

illustrated in Figure 18 (Blouberg Municipality, 2009).     

Agric related work, 9.2%

Mining, Quarrying, 1.1%

Manufacturing, 0.0%

Elec,gas,water, 4.3%

Construction, 5.3%

Wholesale,Retail, 14.2%

Transport, Comm, 2.8%

Business Services, 1.1%

Community Services, 

47.5%

Private Household, 10.6%

 

Figure 19. The distribution of industries in the Blouberg Local Municipality. 
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2.10 Farming system information 

Most if not all villagers plant crops in their back yards during the rainy season while 

only few still plant in the designated fields. Millet is the main field crop (Figure 19), 

followed by sorghum, maize and a variety of legumes. Farmers are used to planting 

field crops only during the rainy season as irrigation is not an option. Traditionally 

farmers apply kraal manure in their fields two months prior to the planting season for 

soil fertilization. The majority of farmers in the village use a single row planter pulled 

by donkeys to plough while a few can afford to hire tractors.  

 

 

Figure 20. Millet crop in the field after harvesting during the 2008/2009 season.  

2.11 Development activities in the last 10 years 

Tangible developments in the village include fitting of electricity by the municipality, 

building of water channels, as well as supplying water through a pipeline from the 

nearby My Darling village. Other developments include buildings that have been 

provided by the government such as a crèche and school buildings.  

 

Many land users indicated that farming has decreased drastically over the past 10 

years. Some of the reasons given include a lack of interest by youth, a lack of 

infrastructure such as fencing, as well as a preference by many to a more modern 

way of living resulting in people moving to the cities in search of jobs.  
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2.12 Important formal and informal institutional features  

Before the establishment of eco-technology lead farmers, there were no institutions 

in the village. 

2.13 Indicators of wealth / poverty 

Farmers who own at least 10 or more heard of cattle, sheep and/or goats (Figure 20) 

are considered to be wealthier than other villagers. Wealth in the village is also 

measured by materialistic belongings such as big houses built on cement (5 or more 

rooms) and car/s. 

 

 

Figure 21. Goats grazing in Ga-Kgatla (considered as indicator of wealth). 

 

In the Blouberg Local Municipality, 41.7% of households stated that they have no 

household income, with and annual income of R4,801 - R 9,600 being the second 

largest grouping at 28% (Figure 21) (Municipal Demarcation Board, 2006).  

 

Personal monthly income data reflects the household income trend with 84.3% of the 

population receiving no personal income, while 9.5% of the population earns R401 – 

R800 and 4.2% earns R1 – R400 per month (Figure 22). Only 0.08% of the 

population earns more than R6,400 per month and no one earns more than R51,200 

per month. The Blouberg Local Municipality acknowledges that poverty levels are 

very high. 
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Figure 22. Average annual household income distribution for the Blouberg Local 

Municipality. 
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Figure 23. Average monthly personal income in the Blouberg Local Municipality. 

2.14 Community organizations 

There are currently no community organizations as far as agricultural practices are 

concerned. Only a few individuals in possession of livestock and crop fields are 

responsible for the management of activities that are happening or ought to happen 

in that regard. 
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2.15 Marketing opportunities and restrictions 

There are no reliable markets available to the villagers of Ga-Kgatla. Markets are 

only once in a month when parliamentary grants are paid to the qualifying grant 

holders (Figure 23). Nevertheless villagers are used to selling or trading goods they 

have amongst themselves. 

 

 

Figure 24. Monthly market in Ga-Kgatla. 

2.16 Main / common land related problems and constraints 

The responses from the villagers during the survey are in agreement as far as the 

main problems in the village are concerned. The shortage of water, being mentioned 

as perhaps the biggest problem, seems to limit people from performing important 

agricultural practices such as gardening and proper livestock management. Another 

constraint mentioned by many is an issue of land rights; people are complaining that 

the nearby game reserve has inherited most of the land they used to graze their 

livestock on. The lack of infrastructure, such as fencing around arable land, is seen 

as a major constraint, especially in terms of crop production (Figure 24).   

2.17 Identifiable gender / socioeconomic differentiation in land resource 

management 

Generally, a basic family in the village constitutes of a father, mother and 2 to 8 

children (Figure 25). The number of children in the entire village is higher followed by 

youth, then parents. Both women and men would care for gardens as well as field 
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crops. Men are normally assigned physical tasks such as fencing of fields and 

ploughing with donkeys, while women would look after and manage the fields, 

especially when it comes to weeding and pest control (Birds and others). Women are 

also responsible for harvesting crops from the fields, as well as processing and 

storage of the harvests. Some of the harvest would be carefully selected and stored 

as seed. 

 

 

Figure 25. Destroyed fence which used to protect the Croplands of the Ga-Kgatla 

village.  

 

 

Figure 26. A basic family consisting of 7 members in Ga-Kgatla village 
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2.18 Basic services, infrastructure and investments 

Schools and a crèche are some of the few tangible infrastructures in the village. 

Eight JoJo tanks have been installed with the purpose to store water from My-Darling 

village.  

 

In Ward 6 electricity is the main energy source for light at 60.5%, while paraffin 

(21.3%) and candles (17.9%) are also used. However, according to the 2007 IDP 

report the Ga-Kgatla village has no electricity service. Electricity poles have been 

erected by Eskom recently with the intent of supplying electricity to the village.  For 

cooking purposes, 89.6% of the population use wood, and 6% electricity (Blouberg 

Municipality, 2007).   

 

48% of the population in Ward 6 have access to a pipeline for water, 39.5% rely on 

the regional local school and 4.9% have access to a borehole. The Ga-Kgatla village 

is supplied with domestic water through the Reconstruction and Development 

Programme (RDP) water, while no sanitation facilities are available (Blouberg 

Municipality, 2007).  

 

There is no official health service available to the village, no refuse collection and 

access roads and internal streets are in a bad condition (Blouberg Municipality, 

2007). According to the villagers a mobile clinic visits the village once a month to 

supply basic medical services (Figure 26).  
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Figure 27. Mobile clinic in the background which supplies basic medical services in 

Ga-Kgatla. 

3 STATE 

3.1 Erosion 

The Limpopo Province experiences summer rainfall in the form of thunderstorms 

with intensive showers. Water erosion in the study area was not measured in detail, 

but erosion under these rainfall conditions can be regarded as a natural phenomena. 

Only a visual assessment was done and photographs taken (Figures 28 to 31).  

 

Water erosion occurs mostly as sheet and gully erosion in all the LUSs and gully 

erosion occurs mostly along the natural waterways. The severity of erosion was not 

estimated since indicators such as pedestals, root exposure and armour layer since 

these indicators were not available. It is estimated, though, that sheet erosion is 

moderate to severe depending on the level of soil exposure during the rainy season, 

the intensity of individual rainstorms and the slope on which the area occurs.  

 

Gullies are active due to a lack of erosion control measures being implemented and 

low soil cover to help protect the soil surface from water run off. Few attempts are 

made to fill gullies with brush (Figure 30), but the severity of gullies ranges between 

moderate and severe in terms depth. 
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Figure 28. Signs of sheet erosion where soil is left bare due to overgrazing. 

 

 

Figure 29. Gully erosion in a natural waterway. 
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Figure 30. Gully erosion with brush packing to reduce the flow of runoff water. 

 

 

Figure 31. Gully erosion in a natural waterway and no vegetation cover to protect soil 

surfaces against water runoff. 

3.2 Soil 

The land in the study area is mainly used for grazing, with a small section 

demarcated as croplands. Soil samples were taken in the grazing land, Malebogo 

Nature Reserve, designated croplands and a home garden (Table 3). The 

moderately erodible soils are generally loose and fairly sandy with a low clay and 
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organic matter content, which, together with the generally low vegetative cover, 

makes them highly susceptible to erosion. Erosion occurs widely as both gully and 

sheet erosion which is in certain areas (i.e. natural watercourses) exacerbated by the 

high level and concentration of water run-off from the mountain during the rainy 

season. Gullies often occur along these natural watercourses, which continue to 

erode.   

 

All the soils were dry at the time of sampling and the loose soil structure made 

sampling difficult, both by auger and spade. The loose soil fell through the auger and 

a block of soil could not be sampled by spade. 

 

Based on the visual VS-Fast scores, all the soils scored 22 which indicate stable 

(good) soils in terms of degradation. Due to the analysis of total organic C and 

resistance in the place of labile C and EC, the chemical VS-Fast scores could not be 

calculated and consequently not the total scores. The complete chemical analysis of 

the soils is given in Table 4. 

3.2.1 Grazing land 

Sites G1 to G5 were sampled in the grazing land. The G2 sample was taken from a 

Mispah soil form on a slope where the soil was shallow and could only be augured to 

10cm before hitting a stone layer. The much higher organic C content in this sample 

compared to the rest of the grazing samples may be due to a concentration effect in 

the shallow sample. The higher organic C content may also explain the larger CEC 

in this sample. Even though sample G5 was taken in a valley bottom, this Hutton soil 

form was also shallow and only sampled up to 10cm.  

 

Although the soils have a relatively high sand content (all sandy loam), the soil 

fertility is generally good, especially considering the low soil cover and high run-off 

scenario. The soil at site G4 was on a Hutton soil form and was very hard and 

difficult to auger. This may be indicative of slightly higher clay content, even though 

the texture is still a sandy loam, which may contribute towards the high CEC and low 

resistance in this soil.  
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3.2.2 Nature Reserve 

The fence for the Malebogo Nature Reserve (Figure 32) was erected in 1981 and the 

land use was then changed from grazing to a protected area. One sample (R) was 

taken in the reserve (Hutton soil form) to determine whether differences occur in the 

soil as a result of the change in land use, compared to the grazing land soils.  

 

Contrary to expectations, the fertility of the reserve soil is generally lower than that of 

the Ga-Kgatla grazing land, although there might not be a significant difference. 

Despite the higher vegetative cover, the total organic C% is also lower compared to 

the grazing land soils. This phenomenon is hard to explain and requires a thorough 

or more detailed investigation; it is generally expected that soil under conservation 

practices will be in a better state that those under communal land use. In terms of 

soil degradation according to the VS-Fast analysis there is no difference between the 

grazing land and the nature reserve soils. 
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Table 3. Summary of soil survey results at the various sampling sites. 

Sampling Site G1 G2 G3 G4 G5 R C1 C2 C3 HG 

Land Use type Grazing Grazing Grazing Grazing Grazing 
Nature 

Reserve 
Cropland Cropland Cropland 

Home 
Garden 

Land Type Ag175 Fa642 Ag175 Ae306 Ag175 Ae306 Ae306 Ae306 Ae306 Ae306 

Location: S 23.092991 23.093665º 23.092498 23.097295 23.095729 23.088881 23.092764 23.09081 23.094417 23.085351 

               E  28.894714 28.891976º 28.886552 28.874525 28.864952 28.887192 28.855862 28.856845 28.855172 28.875686 

Aspect N NNE NNW N N N NNW NNW NNW NNW 

Altitude 1052m 1058m 1030m 1014m 1002m 1025m 975m 967m 970m 999m 

Terrain unit 4 3 4 4 4 4 4 4 4 4 

Soil form Hutton Mispah Hutton Hutton Hutton Hutton Hutton Hutton Hutton Hutton 

Sampling 
Depth 

0-20cm 0-10cm 0-20cm 0-20cm 0-10cm 0-20cm 0-20cm 0-15cm 0-20cm 0-20cm 

Observations  

< 10cm 
deep, very 
stony, can 
not auger 
deeper 

 

 

Hard soil - 
difficult to 

auger 
 

< 10cm depth 
before 

reaching 
stones, 

difficult to 
auger 

  

<15cm to 
stones, 
cannot 
auger 
further 

  

Slope 1% 17% 1% 1% 1% 1% 2% 2% 1% 1% 

Soil texture 
Sandy 
Loam 

Sandy 
Loam 

Sandy 
Loam 

Sandy 
Loam 

Sandy Loam 
Sandy 
Loam 

Sandy Clay 
Loam 

Loam Silty Loam Sandy 

Soil Structure 
Loose, 
friable 

Loose, 
friable 

Loose, 
friable 

Loose Loose Loose Loose Loose Loose Loose 

Erosion  Sheet Sheet Sheet Sheet, Gully Sheet Sheet Sheet Sheet Sheet Sheet 

Soil colour Red Brown Grey/Brown 
Reddish 
Brown 

Red 
Reddish 
Brown 

Red 
Reddish 
Brown 

Reddish 
Brown 

Reddish 
Brown 

VS-Fast Scores 

Tillage pan 6 6 6 6 6 6 6 6 6 6 

Aggregate 
distribution 

6 6 6 6 6 6 6 6 6 6 

Crusts 4 4 4 4 4 6 4 4 4 4 

Earthworms 0 0 0 0 0 4 0 0 0 0 

Roots 6 6 6 6 6 0 6 6 6 6 

Slaking and 
Dispersion 

6 6 6 6 6 6 6 6 6 6 

Water 
infiltration 

3 6 6 6 3 6 3 6 3 6 
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Table 4. Summary of soil chemical analyses at the various sampling sites. 

P K Ca Mg Na CEC 
Total 
Org C 

Resistance LUT Sampling 
Site 

mg/kg cmol(+)/kg cmol(+)/kg cmol(+)/kg cmol(+)/kg cmol(+)/kg % ohm 
pH(H2O) 

Grazing G1 0.28 0.15 2.16 1.27 0.020 4.86 0.32 3430 5.67 

Grazing G2 5 0.52 4.97 1.64 0.014 8.10 1.86 1330 6.29 

Grazing G3 2.77 0.33 2.28 1.08 0.010 3.92 0.47 4310 6.98 

Grazing G4 0.64 0.26 6.77 3.51 0.032 12.58 0.75 1600 7.06 

Grazing G5 2.68 0.47 2.35 0.92 0.012 5.25 0.53 4670 6.5 

Nature 
Reserve 

R 1.64 0.14 1.75 0.84 0.014 3.47 0.28 6480 6.68 

Cropland C1 0.42 0.40 7.08 2.31 0.037 11.06 0.87 1860 7.53 

Cropland C2 0.78 0.43 5.92 2.17 0.027 9.12 0.56 2440 6.9 

Cropland C3 0.27 0.20 7.29 2.83 0.040 11.29 0.6 1850 7.16 

Home 
Garden 

HG 31.56 0.81 17.37 1.07 0.041 4.87 0.46 1680 8.96 
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Figure 32. Fence erected to demarcate the Malebogo Nature Reserve on the left and 

Ga-Kgatla grazing land on the right in both pictures. 

3.2.3 Cropland 

Three sites (C1 to C3) were sampled in the designated croplands. The soils in the 

croplands, which are from the Hutton soil form, differed slightly from the grazing land 

soils in terms of texture, with a slightly higher clay and silt content (Table 4). The 

cropland soils are exposed to severe runoff and are severely eroded. During the 

rainy season the high run-off from the mountain causes damage to the crops (Figure 

33) and as a result, large sections of the demarcated area are not in use for cropping 

anymore (Figure 34).  

 

The nutrient levels in the soils are inherently low for crop production, especially since 

cultivation practices include very limited fertilization to replenish depleted nutrients.  
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Figure 33. Field crop being damaged by water flood during rainy season. 

 

 

Figure 34. Large section of the demarcated cropland area not in use due to high 

water run-off and resultant erosion and damage to crops. 

3.2.4 Backyard Crop Production 

Most villagers do crop production in their back yards during the rainy season and 

one of these areas was sampled (HG) (Figure 35). The soil type where the sample 

was taken is from the Hutton soil form. Ash was evident in the soil sample which 

affected the chemical analyses. The soil has high Ca and P levels, as well as a high 

pH which may be attributed to resource flow practices that happen closer to 

homesteads, such as the distribution of ash and other organic waste or material that 
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serves as fertilizers. The soil is sandy and the CEC is lower than that of most other 

soils sampled in all the LUTs.   

 

 

Figure 35. Sorghum produced in a backyard garden in Ga-Kgatla. 

3.3 Vegetation  

Six sites were surveyed (G1 to G5 and R) and a summary of the assessment is 

given in Table 5. 

3.3.1 Grazing Land 

The grazing area is situated in what is defined by Acocks (1988) as Arid Sweet 

Bushveld, similar to that occurring at the Mara ADC which is situated approximately 

60 km east of the survey site. At all sites in the communal grazing area (G1 to G5), 

grass production was too low to calibrate the disc pasture meter. Few grasses, 

mainly unpalatable, annual species, occurred under thorny shrubs where they were 

protected against herbivory. No production could be determined and cutting and 

harvesting of quadrats also proved unsuccessful.  

 

Browsing capacity was not determined, but subjectively estimated, tree leaf 

production appeared low. Trees all had severe browse lines and palatable tree 

species such as Boscia albitrunca were heavily utilized. Botanical data for the 

different sites are presented in Appendix A. 
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Table 5. Summary of vegetation data at the various sampling sites. 

Sampling 
site 

G1 G2 G3 G4 G5 R 

Land Use 
Type  

Grazing Grazing Grazing Grazing Grazing Nature Reserve 

Location:  S 23.092991º 23.093665º 23.092498º 23.097295º 23.095729º 23.088881º 

                E 28.894714º 28.891976º 28.886552º 28.874525º 28.864952º 28.887192º 

Altitude 1058m 1062m 1030m 1014m 1003m 1021m 
Aspect N NNE NNW N N N 

Terrain unit 4 3 4 4 4 4 

Slope 1% 17% 1% 1% 1% 1% 
Vegetation 
Type 

Closed woodland Woodland Woodland Open grassland Woodland Woodland 

Trees Terminalia prunioides Combretum apiculatum Acacia luederitzii Boscia albitrunca Combretum apiculatum 

Terminalia prunioides, 
Gymnosporia buxifolia 

Ehretia rigida 
 

Shrubs 
Dicrostachys cinerea 

Grewia spp. 
Dicrostachys cinerea 

Grewia spp. 
Grewia spp Grewia spp. Grewia spp. Grewia spp. 

Succulent 
trees 

Commiphora spp. Commiphora spp. Commiphora spp. None Commiphora spp. Commiphora spp. 

Pallatable 
grasses 

Urochloa 
mosambicensis 

Urochloa 
mosambicensis 

Urochloa 
mosambicensis None 

Urochloa 
mosambicensis 

Urochloa mosambicensis 

Schmidtia 
pappophoroides, 

panicum maximum, 
Urochloa 

mosambicensis 

Dominant 
grasses 

Aristida congesta Aristida congesta Aristida congesta Aristida congesta Aristida congesta 
Schmidtia 

pappophoroides 

Basal cover 0% 0% 0% 0% 0% 4% 

Veld 
Condition  

Extremely bad. Extremely bad. Extremely bad. Extremely bad. Extremely bad. Good 

Tree Density  2200 trees/ha 2080 trees/ha 6720 trees/ha 560 trees/ha 2320 trees/ha 2000 trees/ha 

Invader 

species 
None Psiadia punctulata Psiadia punctulata Solanum spp. None None 

 



 42 

3.3.1.1 Site G1  

This site is classified as Terminalia prunioides-Aristida congesta veld and occurs on 

the foothill of the northern side of Ga-Kgatla. The grass component is dominated by 

annual, unpalatable grass species (Aristida spp. and forbs) and bare patches (Figure 

36). The site has a critically low veld condition score (50/1000), no percentage basal 

cover and no carrying capacity.  

 

Tree density is estimated at 2200 individuals/ha of which 80% occurs in height 

classes lower than 1.5m. Bush encroachment is currently moderate to high, but the 

number of smaller individuals indicates that it will pose a more serious problem in the 

near future.  

 

 

Figure 36. Large bare soil area at site G1. 

3.3.1.2 Site G2 

This site is situated on a hillside and occurred as Combretum apiculatum – Aristida 

congesta mountain veld, encroached by the broadleaved shrub Psiadia punctulata 

(Figure 37). The site is severely overgrazed and 90% of the site consists of Aristida 

spp. and forbs. The site has an extremely low veld condition score (114/1000), no 

percentage basal cover and no carrying capacity.  
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Tree density is estimated at approximately 2080 individuals/ha with 80% occurring in 

height classes lower than 1.5m. Bush encroachment is currently moderate to high.  

 

 

Figure 37. Vegetation assessment at site G2. 

3.3.1.3 Site G3 

The site represents valley bottom Acacia luederitzii – Aristida congesta veld, 

encroached by Psiadia punctulata.  The veld is severely overgrazed, veld condition 

score is critically low (78/1000) and there is no basal cover or carrying capacity. 88% 

of the wheel point hits consisted of Aristida spp. and bare patches (Figure 38). The 

site is severely encroached (6720 trees/ha or approximately 1 tree/1.5 m2) and 92% 

of the trees are lower than 1.5m, indicating that a bigger encroachment problem can 

be expected in future. Subjectively estimated, keeping the frequent occurrence of 

leguminous tree species in mind, it appeared as if there are more browse available 

for goats in these surrounding areas during summer. However, these trees are all 

deciduous and browse shortages are expected during winter.   
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Figure 38. Large bare soil areas at site G3. 

3.3.1.4 Site G4 

The site is considered as valley bottom Acacia tortillis veld in the close vicinity of the 

village and croplands. The veld is severely overgrazed and eroded with no grass 

species composition, basal cover or production (Figure 39). Its veld condition score 

is 0. All trees are lower than 2m due to severe over-browsing and wood collection. 

The area is open and bush density is low.  

 

 

Figure 39. Vegetation assessment at site G4 showing the low grass cover. 



 45 

3.3.1.5 Site G5 

The site can be regarded as valley bottom Combretum apiculatum-Aristida congesta 

veld. The veld is severely overgrazed, veld condition score is critically low (60/1000) 

and there is no basal cover or carrying capacity (Figure 40). 97% of the wheel point 

hits consisted of Aristida spp. and bare patches. Bush density is moderate (2320 

trees/ha) and there appears to be a more even distribution of trees between different 

height classes, although available browse appears sparse. 

 

 

Figure 40. Measurement of vegetation assessment transect at site G5. 

3.3.2 Nature Reserve 

The site (R) can be regarded as valley bottom Commiphora mollis-Schmidtia 

pappophoroides veld. Palatable, perennial grass species dominate (Schmidtia 

pappophoroides and Panicum maximum) although other less palatable perennial 

species also occur (Eragrostis rigidior and Stipagrostis uniplumis). 70% of the grass 

species composition comprised of perennial species (Figure 41). However, the veld 

condition score is still low (259/1000) but this is due to low grazing values of grass 

species that naturally occur in the area rather than overgrazing. The veld in the 

reserve is in an excellent condition, compared to the communal grazing area. The 

basal cover is relatively good for the area (4%) while the grass component produced 

1370 kg dry matter/ha, roughly equalling a grazing capacity of 10.25 ha/LSU (Figure 

42). This compares well with Mara ADC, which has a slightly higher rainfall, and the 
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general long-term norm set by the Department of Agriculture for the Arid Sweet 

Bushveld (8 – 10 ha/LSU).  

 

 

Figure 41. Grass species composition measurement at site R. 

 

There is a clear difference between the states of degradation of the Nature Reserve 

and the communal grazing area in terms of vegetation, indicating a clear effect of the 

change in land use. It is not known what the state of the vegetation was in 1981 

when the fence was erected, but it is clear that overgrazing in the communal grazing 

area has led to serious degradation.   

 

 

Figure 42. Measurement of grass production with the disk pasture meter at site R. 
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3.4 Water Resources 

During the assessment it became apparent that water flooding from the nearby 

mountain is a problem during rainy seasons; as a result there is an old contour being 

recovered with help from the LDA to try and channel water flooding from the 

mountain away from the village. One of the major problems that were discovered 

during the assessment is a general water shortage, exerting pressure on villagers, 

their livestock, as well as the small area of land available to them. 

 

Ga-Kgatla was identified as affected by a lack of services in 2005 and the LDA was 

requested to develop a cattle drinking point for farmers in the village. A survey was 

done by geo-hydrologists using satellite image interpretation hydro census and desk 

studies to identify sites for the drilling of 6 boreholes ranging between 18m and 

220m. However, a reliable water source could not be found and the project 

objectives were not met.  

 

Water is pumped by the Department of Water Affairs from the nearby My Darling 

village into eight water tanks in Ga-Kgatla village which supplies free domestic water 

to the whole village. Taps have been erected from these tanks to make the water 

accessible from within the village.  

 

Roof water harvesting will be introduced and material supplied to approximately 30 

households in the village as part of the following eco-technology project to supply 

water for vegetable production.  

4 DRIVING FORCES AND PRESSURES 

The three main pressures on land degradation especially in the communal grazing 

land and the croplands are inappropriate crop and rangeland management, natural 

causes and a lack of fencing.  

 

The most important driving forces of land degradation are the high population 

pressure; the interaction of poverty, education and interest; and conflict. These 

drivers apply especially to the communal grazing land, but also to the croplands. 
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4.1 Inappropriate crop and rangeland management  

Inappropriate crop and rangeland management is one of the main causes of land 

degradation in the Ga-Kgatla village, which is exacerbated by the limited area of land 

available for use. Many factors contribute to the lack of efficient natural resource 

management, including a poor level of knowledge and skills and poor infrastructure 

(e.g. fencing).  

 

Overgrazing is the largest management factor contributing to land degradation and 

causes a serious lack of vegetative cover and residues, a depletion of palatable 

grass species and bush encroachment in the grazing land. The lack of vegetative 

cover in turn increases the susceptibility of the soils to erosion by reducing the 

protection of the soil surface from rainwater, as well as reducing the stabilizing effect 

of plant roots in the soil. The problem of overgrazing is therefore one of the first 

causes in a chain of degradation events in the study area. 

 

Where crop production is practiced, the soil is disturbed through poor quality and 

invasive tillage practices, very little diversity in cropping, if any exist, fertilizers are 

not applied, crop residues are grazed by livestock and soil cover is not maintained. 

These practices aggravate the effect of heavy water runoff and erosion, because soil 

organic matter is depleted, soil structure is degraded and nutrients are progressively 

depleted from the soils. The lack of fences in the croplands causes yield losses 

when stray livestock feed on crops during the growing season. Where fences do 

occur, brush packing is used together with wire fencing which would assist in 

reducing the effect of runoff water through the croplands. Natural fences would 

therefore be beneficial not only to keep livestock out, but also to reduce erosion in 

the croplands.  

 

Very little information is available on the number of livestock in the village and the 

management of this resource. The effect of the poor livestock management, 

however, is seen in the overgrazing, as well as in the reduction of productivity of 

cultivated areas due to crop damage caused by the animals.  
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4.2 Natural Causes 

The rainfall in the area is erratic and variable as indicated by rainfall records from the 

nearby Mara ADC. The rainfall occurs at high intensity and continues to cause gully 

erosion along natural waterways, as well as sheet erosion on bare patches (which 

are widely scattered in the area). The velocity and concentration in water runoff in 

the area reduce water infiltration and decrease the content of water in the soils which 

is essential to boost plant production. In an area where rain fed crop production is a 

critical livelihood and food security strategy, the poor soil water retention has a major 

negative effect on the production potential.   

4.3 Population pressure 

One of the most important drivers of land degradation is the effect of population 

pressure which is considered high due to the limited natural resources available to 

the land users for the provision of food security. The area available for grazing land 

was significantly reduced in 1981 when the Malebogo Nature Reserve was 

established which increased the population pressure without much change in the 

population.  

4.4 Interaction of poverty, education and interest 

In the past, land users had limited access to knowledge and resources on the 

implementation of best management practices in agriculture. Linked with the limited 

education is the lack of financial resources to implement whatever knowledge was 

acquired. People in Ga-Kgatla depend mostly on social grants as a source of 

financial income, while a small portion of money for some is also acquired from 

family members who work in the cities. Land users therefore do not have the money 

to buy fencing materials, although they did indicate that they do have some level of 

knowledge about the importance of implementing camping systems for grazing 

management. The challenges associated with the practice of agriculture in the area 

also lead to a loss of interest in agricultural activities and the pursuit of other means 

of income generation such as moving to the cities in search of employment. 

 

It is envisaged that the implementation of the current Eco-technology project will 

contribute towards alleviating this driver of land degradation and create a stimulating 
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environment of experimentation, learning and adoption by land users, especially in 

terms of practicing conservation agriculture.  

4.5 Conflict 

Conflict exists between the Ga-Kgatla community and Malebogo Nature Reserve as 

a result of the loss of grazing land in Ga-Kgatla when the Reserve was established. 

This conflict also increases the reluctance to manage the available grazing land 

because the community focus is more on the challenge of trying to redeem a portion 

of the Nature Reserve for their use as grazing land. When the Reserve was 

established, the intention was that the four surrounding villages would benefit from 

its existence. However, the Ga-Kgatla village has not experienced any benefit – to 

the contrary, they have only been adversely affected.  

5 IMPACTS ON ECOSYSTEM SERVICES 

Land degradation has a negative effect on all the ecosystem services in the Ga-

Kgatla village.  

5.1 Provisioning Services 

Land degradation negatively affects the provisioning services in both the grazing 

land and croplands. In the grazing land, overgrazing leads to a reduction in the 

quality of vegetation in terms of species composition and diversity, as well as the 

quantity of vegetation or level of plant cover. This reduction in products in turn leads 

to a reduction in the number of animals that can be sustained on this land, as well s 

the quality of these animals. In the croplands, the portion of land that is actively 

cultivated is reduced due to the high water runoff and erosion in the croplands.  

 

The degradation of vegetation and soils reduces the productivity per unit area or the 

land available per person for production in both the grazing land and croplands. The 

natural water resources in the village area are severely limited, while the availability 

of water required for plant production is reduced by land degradation due to 

increased runoff and poor soil water retention.  

5.2 Regulating and Supporting Services 

The regulation of water runoff is negatively impacted on by the excessive reduction 

in vegetative cover and erosion, which leads to poor soil water retention. Soil cover 
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in both the grazing land and croplands is heavily impacted upon by overgrazing and 

a lack of mulching. The quality of soils as a resource is mainly impacted on by the 

reduction in soil nutrient status in the croplands due to a lack of replacement of 

extracted nutrients during crop production. 

 

Generally, the lack of vegetative cover and the reduced species composition reduces 

inter- and intra- species biodiversity due to a loss of habitat and food sources.  

5.3 Cultural Services 

Human well-being is mainly affected in terms of a lack of food and livelihood security 

since many land users have ceased to practice crop production in the croplands. The 

level of conflict surrounding the Malebogo Nature Reserve is also increased with an 

increase in land degradation as a result of increased pressure on the existing natural 

resources.   

6 IMPACTS ON PEOPLE AND THEIR LIVELIHOODS 

Due to the limited information given by the land users in terms of wealth status, asset 

pentagons could not be created for different wealth rankings. However, households 

appear to be generally homogenous in terms of the effect that land degradation has 

on their livelihoods and the way in which they react on land degradation.  

 

Many land users have relinquished crop production in the designated croplands due 

to damage by water runoff, as well as damage to growing crops by livestock due to a 

lack of fencing. Crop production is mostly done in home gardens where the effect of 

water runoff is less and animal traffic can be controlled or prevented. This 

vulnerability is also significantly influenced by the natural environment, such as the 

variability and intensity of rainfall, high summer temperatures, sandy soils and the 

lack of natural water resources. Selected households were also beneficiaries to the 

Social Development project for vegetable production and successful production of 

irrigated spinach is evident in the net structures. Irrigation water is obtained from the 

JoJo tanks that are filled by municipal water from My Darling village. 

 

Crop production in Ga-Kgatla is not sustainable under the current conditions and 

does not contribute significantly to food security in the village. Villagers rely more on 
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government grants and money generated by family members in cities as a source of 

household income, as a few households have relatives that work in metropolitan 

areas and send money home. Policies such as employment equity may make jobs 

more accessible to people and increase the motivation for people to find work in 

metropolitan areas and send money home.  

 

The effect of overgrazing in the grazing land seriously affects the number of livestock 

that can be maintained in the area. Although livestock numbers are not known, the 

veld does not have any carrying capacity, indicating that ideally no livestock should 

be kept in the area. Other environmental stresses include low vegetative cover, bush 

encroachment, an increase in invader and problem plants, lower species 

composition, soil erosion and a general decline in biodiversity. The quality of 

livestock will be directly affected by the state of the grazing land, as well as the lack 

of natural water sources in the area. If camps were to be introduced, veld 

improvement (rehabilitation) will be necessary, while water need to be established, 

or animals would have to be brought to the village to drink. 

 

The neighbouring Malebogo Nature Reserve is in a much better state in terms of 

natural vegetation compared to the grazing land in Ga-Kgatla. However, it is the view 

of land users that the existence of this Reserve is one of the main causes of 

degradation in the Ga-Kgatla grazing land due to the limited area that was left to 

them for grazing purposes. Land users strongly feel that reclaiming some of the land 

from the Reserve would greatly contribute towards their sustainable use of grazing. 

7 RESPONSES 

Land users in the study area do not currently implement many SLM practices. The 

production of vegetables under shade net structures is the main form of SLM in the 

village which is practiced by the selected households initially involved in the Social 

Development project that established these structures. The practice proves to be 

successful and continues to supply fresh spinach to the households involved and 

selected other households. Table 6 gives a summary of the current and suggested 

SLM practices for the area. 
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Table 6. Current and suggested Sustainable Land Management Practices 

Land Degradation 
Problem 

SLM Practice 
Conservation 
effectiveness 
+, neutral or - 

Extent of 
uptake by land 

users (%) 
Constraints to Adoption 

Current 

Erosion Building of waterways Neutral  Availability of machinery to complete waterways  

Lack of food security 
Vegetable production under 

shade netting 
+ 15% 

Availability of finance and materials to build net structures. 
Availability of water to irrigate vegetables 

Suggested by researchers 

Poor Crop Production Conservation Agriculture +  
Education and training 
Equipment 
Inputs e.g. fencing, herbicides, pesticides, seed 

No rain water retention 
/ high surface water 
runoff 

Rainwater Harvesting +  
Lack of suitable containers to collect rainwater, (e.g. JoJo tanks) 
/ lack of funds to buy materials / size of roofs to collect rain water 
from 

Erosion / high water 
runoff 

Planting of vetiver grass 
lines 

+  

Manual labour 
Finance to buy vetiver grass 
Time for vetiver to establish 
Vetiver has not grazing value 
Education and training 

Overgrazing 
Reduction in stock number, 
followed by long rest period 

+  
Value of livestock to land users as indicator of wealth and 
reluctance to reduce numbers 

Overgrazing 
Basic training of land users 
on different aspects of veld 

management 
+   

Overgrazing 
Farm planning, including 
watering points and roads 

+  
Lack of infrastructure such as fences, lack of finances and 
knowledge, small area available for grazing  

Overgrazing 

Grazing management 
system, including long term 
rest periods (Fodderbank 

Grazing System is 
recommended -Van der Pol 

& Jordaan 2008) 

+  
Lack of infrastructure such as fences. Lack of finances and 
knowledge 

Overgrazing  
Drought resistant planted 

pasture 
+  

Finances to buy seed, knowledge to manage pasture, 
infrastructure such as fencing 
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One of the major current responses to land degradation is the communities’ reliance 

on other sources of financial income such as government grants to supplement food 

security, which puts higher pressure on the social system. 

 

One of the main constraints to sustainable grazing management and crop production 

in Ga-Kgatla is the lack of fences to control livestock movements and fencing is 

therefore essential for future sustainable use of the natural resources. 

 

A sustainable crop production system such as Conservation Agriculture (CA) would 

address most of the land degradation problems in the croplands, provided livestock 

movement can be prevented in the crops. CA emphasizes crop diversification, such 

as crop rotation, to recycle nutrients. Minimum soil disturbance reduces carbon 

emissions and preserves soil cover (mulching), soil structure and soil water, which is 

of utmost importance in this area. Mulching, a key principle of CA, would also protect 

the soil against run off and erosion and improve soil water retention. In an area 

where rain fed cropping is a key strategy for food security, soil water retention is 

essential to sustainable production. The introduction of CA is one of the key focus 

practices of the eco-technology project implemented by the ARC-ISCW in Ga-Kgatla. 

 

Proper grazing management is essential to reduce land degradation in the area, and 

to improve the quantity of livestock that can be accommodated as well as their 

quality. Grazing management would have to include long term and/or frequent rest 

periods for the veld to recover. In this respect the Fodderbank Grazing System is 

recommended (Van der Pol & Jordaan 2008). Sustainable grazing management 

could also contribute towards increasing the level of biodiversity in the area in terms 

of species composition and providing a habitat for various animal and insect species.  

 

In order to achieve sustainable grazing management, stock numbers would have to 

be properly investigated and most probably be reduced, followed by a long rest 

period to allow veld to recover before re-stocking at the correct carrying capacity. 

Basic training of communal members on different aspects of veld management will 

be needed, as well as the formation of proper management structures (e.g. grazing 

committees) and proper farm planning, which includes watering points, fences and 

roads. Keeping in mind the costs and other management aspects, the incorporation 
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of a drought resistant planted pasture and/or veld improvement / rehabilitation 

scheme, can be considered to reduce the pressure on veld. This may also serve as 

a source of income generation via hay sales to adjacent communities. As a 

demonstration, Cenchrus ciliaris can be planted in the croplands where crop 

production has been halted due to high water runoff, provided that proper fencing is 

established to keep livestock out. The planted pasture will also help stabilize the 

soils in the area. 

 

In order to reduce the effect of erosion, it is strongly recommended that stone lines 

or vetiver grass lines are constructed or planted across slopes to slow and reduce 

runoff and erosion both in rangelands and croplands. This practice could be done 

together with the veld improvement / rehabilitation scheme on bare rangeland 

patches. Brush packing in gullies is implemented on a very small scale and can be 

increased by using the alien vegetation which causes bush encroachment. 

Professional, engineering soil conservation measures and structures are also 

recommended for highly eroded patches and/or gullies.  

 

The lack of natural water and the loss of rain water with high runoff can be 

addressed through roof water harvesting. The building of gutters on roofs and the 

erection of JoJo tanks can enable households to collect rain water from the roofs of 

houses to supplement the household and garden irrigation water supply, together 

with household food gardens using Conservation Agriculture. The current eco-

technology project implemented by the ARC-ISCW in Ga-Kgatla is implementing roof 

water harvesting in selected households. 

8 LINKS BETWEEN NATIONAL AND LOCAL ASSESSMENTS 

A direct comparison of LADA local and national assessment results is not possible 

due to the differences in scale and method of assessment. However, similarities and 

differences between the data can be investigated. Tables 7 and 8 present a 

summary of the local assessment results as well as preliminary national assessment 

results for the Savanna and Cultivated Subsistence LUSs in terms of types and 

causes of degradation. Local results are for the present study area, while national 

assessment results are given for the whole Blouberg Local Municipality.  
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From the Tables there are many similarities in the types of degradation listed in the 

local and national assessments. In the local assessment the degradation types differ 

mainly in the Savanna LUS where a more comprehensive list of degradation types is 

listed compared to the national assessment, especially in terms of biological 

degradation.   

 

The indirect causes (drivers) of degradation are very similar between the two 

assessment levels although more detailed causes were mentioned in the local 

assessment. In the Savanna LUS it was indicated that the loss of grazing land due to 

the establishment of the Malebogo Nature Reserve was one of the most important 

causes of degradation since the livestock had a much smaller section of grazing land 

to utilise.  

 

The proposed direct causes (pressures) of degradation vary much more between the 

two levels of assessment in both LUSs. In the local assessment the degradation of 

Savanna was greatly attributed to poor rangeland management and overgrazing 

which includes excessive stock numbers for the available grazing capacity, too long 

or extensive grazing periods in one area, bush encroachment, a reduction in plant 

cover which increases the risk of soil erosion and the spread of weeds and invader 

plants. In the Cultivated Subsistence LUS the degradation was mostly attributed to 

inappropriate soil and crop management through the lack of soil conservation control 

measures, the use of conventional tillage practices, the removal of plant residues 

and nutrient mining. Since the local assessment is conducted in more detail the 

causes of land degradation are also discussed in more detail and a more extensive 

list is therefore expected.      

 

Generally the level of similarity between the two assessment levels is considered 

good and high levels of detail can not be expected from the national assessments. It 

appears that the national assessment gives a good representation of the general 

issues present in the broader context (Local Municipality) while the local assessment 

exposes the issues at a deeper level.  
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Table 7. Comparison of degradation types and indirect causes of degradation in LADA local and national assessment results.  

   Savanna  
Cultivated 

Subsistence 

Type 
QM 

Code 
Description Local National Local National 

Soil erosion by water (W) Wt Loss of topsoil  X X X X 
 Wg Gully erosion X X X X 
Chemical soil deterioration (C) Cn Soil  fertility decline and reduced OM content    X X 
 Ca Acidification    X 
Soil erosion by wind (E) Et Loss of topsoil  X   
Physical soil deterioration Pc Compaction    X 
Biological degradation (B) Bc Reduction of vegetation cover X X X  
 Bs Quality and species composition / diversity decline X    
 Bf Detrimental effects of fires  X   
 Bh Loss of habitats X    
 Bq Quantity / biomass decline X    

Indirect Causes (Drivers)       

Population pressure p  X X   
Land tenure t      
Poverty  h  X X X X 
Conflict w  X    
Inputs and infrastructure r     X 
Education, access to knowledge 
and support services 

e  X X X X 

Change in consumption pattern c  X    
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Table 8. Comparison of the direct causes of land degradation in LADA local and national assessment results. 

   Savanna 
Cultivated 

Subsistence  

Direct Causes (Pressures) 
QM 

Code 
Description Local National Local National 

Inappropriate Soil management (s) s1 Cultivation of highly vulnerable soils   X X 

 s2 
Missing or insufficient soil conservation / runoff and 
erosion control 

X  X  

 s4 Tillage practice    X  
Crop and rangeland management (c) c1 Reduction of plant cover and residues X  X  

 c2 
Inappropriate application of manure, fertilizer, 
herbicides, pesticides and other agro-chemicals or 
waste 

  X  

 c3 Nutrient mining   X  
 c5 Inappropriate irrigation    X 

 c6 
Inappropriate use of water in rain fed agriculture 
(e.g. excessive soil evaporation and runoff 

  X  

 c7 Bush encroachment and bush thickening  X   X 

 c8 
Occurrence and spread of weeds and invader 
plants 

X    

 c9 Others X    
Release of airborne pollutants from 
industrial activities, mining and 
urbanization (q) 

q3 Others    X 

Overgrazing (g) g1 Excessive numbers of livestock X    
 g2 Trampling along animal paths X    
 g3 Overgrazing X X   

 g4 
Too long or extensive grazing periods in a specific 
area or camp leading to over-utilization of palatable 
species 

X    

Disturbance of the water cycle (w) w1 Lower infiltration rates / increased surface runoff X  X  
Over-exploitation of vegetation for 
domestic use (e) 

e1 
Excessive gathering of fuelwood, timber, fencing 
materials, brooms, thatch 

X X   

 e2 Removal of fodder X    
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Discharges (p) p3 Excessive runoff X  X  
Natural Causes (n) n2 Change of seasonal rainfall X X X  
 n6 Droughts X  X  
 n7 Topography X  X  
Deforestation and removal of natural 
vegetation due to: (f) 

f3 Conversion to agriculture  X   
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9 CONCLUSIONS AND RECOMMENDATIONS 

In order to address the land degradation issues in Ga-Kgatla, it is critical that a broad 

range of stakeholders participate in the improvement of the state of the natural 

resources and the implementation of SLM practices. These stakeholders would 

include the traditional leaders, the community, the Department of Water and 

Environmental Affairs (DWEA), the Limpopo Department of Agriculture (LDA) and 

the Blouberg Local Municipality.  

 

Various inputs are needed to ensure the implementation of SLM. These include 

agricultural production inputs, infrastructure, education (e.g. awareness, training and 

continuous learning) and support services, all of which need to be properly initiated, 

coordinated and managed. Proper fencing is the most essential infrastructure need 

to keep livestock out of croplands and to enable proper grazing land management. 

 

Over the long term, the adaptation of land management practices and technologies 

by local land users is the only way to improve and sustain the productivity of 

agriculture in Ga-Kgatla. Sustainable land management practices, such as 

conservation agriculture, grazing management and erosion control measures need 

to be introduced through initiatives that follow a long term, participatory learning and 

adaptation process.  

 

In order to promote an enabling environment for the community, there is a need for 

improved social networks and structures (e.g. farmer associations and cooperatives), 

access to extension and other support services and improved access to markets and 

credit facilities.     

 

The development and implementation of policies, regulations and incentive 

structures are needed, including improved land tenure systems to appropriately 

value renewable natural resources and encourage efficient and sustainable use and 

management of these resources. Due to the communal land tenure system in the 

study area, it is essential that communal regulations include rules and regulations on 

the management of natural resources. For example, since fencing is a major concern 

in terms of sustainable resource use, rules can be implemented regarding the 
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maintenance of existing fences and the repair of broken fences in croplands. A 

common result of the communal land tenure system is that individuals are not 

motivated to invest (financially and physically) in land which is not their own and the 

maintenance of which is not solely their responsibility. Formal and informal laws in 

this regard may contribute towards better management of resources, ensuring that 

those who put in the effort also reap the rewards. 

 

In terms of immediate action on addressing land degradation in Ga-Kgatla, the eco-

technology project will focus on the demonstration of conservation agriculture and 

roof water harvesting, involving about 30 households. The infrastructure for roof 

water harvesting will be provided and the harvested water is intended for irrigation 

water for vegetable gardens.  
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APPENDIX A  

Grass species composition (%) and veld condition score in the various sampling sites (Veld condition score = grazing value X 

percentage species composition). 

  G1 G2 G3 G4 G5 R 

Species 
Grazing 

value 
Composition Score Composition Score Composition Score Composition Score Composition Score Composition Score 

Aristida spp. 1 36 36 74 74 59 59 0 0 49 49 10 10 
Urochloa 
mosabicensis 4 3 12 4 16 3 12 0 0 2 8 0 0 

Enneapogon 
cenchroides 1 0 0 2 2 0 0 0 0 0 0 1 1 

Eragrostis 
lehmanniana 3 0 0 1 3 0 0 0 0 0 0 0 0 

Eragrostis rigidior 0 0 0 0 0 0 0 0 0 1 0 18 0 

Chloris virgata 1 0 0 4 4 0 0 0 0 0 0 1 1 
Schmidtia 
pappophoroides 5 0 0 0 0 0 0 0 0 0 0 28 140 
Panicum 
maximum 10 0 0 0 0 0 0 0 0 0 0 6 60 

Stipagrostis 
uniplumis 2 0 0 0 0 0 0 0 0 0 0 18 36 

Tragus spp. 0 0 0 0 0 2 0 0 0 0 0 2 0 

Forbs 1 2 2 15 15 7 7 0 0 3 3 11 11 

Bare spots 0 59 0 0 0 29 0 100 0 45 0 5 0 

Total  100 50 100 114 100 78 100 0 100 60 100 259 

                           

% Basal cover  0   0   0   0   0   4   
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Grass production, grazing capacity and tree density at the various sampling sites. 

Site 
Grass production 

(kg/ha) 
Grazing capacity 

(ha/LSU) 
Tree density 

(trees/ha) 

G1 0 0.00 2200 

G2 0 0.00 2080 

G3 0 0.00 6720 

G4 0 0.00 560 

G5 0 0.00 2320 

R 1374 10.25 2000 
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Height classes of trees at the various sampling sites. 

 Height classes  

G1 0 - 0.5 0.6 - 1.0 1.1 - 1.5 1.6 - 2.0 2.1 - 2.5 2.6 - 3.0 3.0 + Total Trees/ha 

Terminalia prunioides 1 4 12 3 2 3 1 26 1040 

Grewia bicolor 2 1 3  3 0 0 9 360 

Ehretia rigida 0 0 1 0 0 0 0 1 40 

Psiadia punctulata 1 3 0 0 0 0 0 4 160 

Boscia albitrunca 1 1 0 0 0 0 0 2 80 

Dichrostachys cinerea 1 0 2 0 0 0 0 3 120 

Grewia flavescens 0 0 2 0 0 0 0 2 80 

Commiphora mollis 0 2 3 0 0 2 1 8 320 

TOTAL 6 11 23 3 5 5 2 55 2200 

          

G2 0 - 0.5 0.6 - 1.0 1.1 - 1.5 1.6 - 2.0 2.1 - 2.5 2.6 - 3.0 3.0 + Total Trees/ha 

Terminalia prunioides 2 0 0 0 0 0 0 2 160 

Grewia bicolor 1 0 1 0 0 0 0 2 160 

Psiadia punctulata 5 7 1 0 0 0 0 13 1040 

Boscia albitrunca 1 0 0 0 2 0 0 3 240 

Dichrostachys cinerea 1 0 0 0 1 0 0 2 160 

Grewia flavescens 0 0 0 0 1 0 0 1 80 

Commiphora mollis 0 1 2 0 0 0 0 3 240 

Combretum apiculatum 1 2 2 0 0 1 1 7 560 

Sterculia rogersii 0 0 0 0 0 0 1 1 80 

TOTAL 10 8 4 0 4 0 2 28 2240 

          

G3 0 - 0.5 0.6 - 1.0 1.1 - 1.5 1.6 - 2.0 2.1 - 2.5 2.6 - 3.0 3.0 + Total Trees/ha 

Acacia luederitzii 1 6 13 0 1 0 0 21 1680 

Grewia bicolor 0 11 2 3 1 0 0 17 1360 
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Commiphora 
pyracanthoides 1 1 1 1 0 0 0 4 320 

Psiadia punctulata 0 34 1 0 0 0 0 35 2800 

Gardenia volkensii 0 1 0 0 0 0 0 1 80 

Boscia albitrunca 0 0 1 1 0 0 0 2 160 

Dichrostachys cinerea 1 3 0 0 0 0 0 4 320 

TOTAL 3 56 18 5 2 0 0 84 6720 

   

 Height Classes  

G4 0 - 0.5 0.6 - 1.0 1.1 - 1.5 1.6 - 2.0 2.1 - 2.5 2.6 - 3.0 3.0 + Total Trees/ha 

Acacia tortillis 0 0 0 1 0 0 0 1 80 

Grewia bicolor 0 0 3 0 0 0 0 3 240 

Solanum spp. 0 10 0 0 0 0 0 10  

Boscia albitrunca 1 1 1 0 0 0 0 3 240 

TOTAL 1 11 4 1 0 0 0 17 560 

          

G5 0 - 0.5 0.6 - 1.0 1.1 - 1.5 1.6 - 2.0 2.1 - 2.5 2.6 - 3.0 3.0 + Total Trees/ha 

Grewia bicolor 1 1 2 3 0 0 0 7 560 

Boscia albitrunca 0 0 0 0  3 0 3 240 

Dichrostachys cinerea 0 5 0 0 0 0 0 5 400 

Combretum apiculatum 0 0 1 1 2 5 2 11 880 

Commiphora mollis 0 0 0 0 0 0 1 1 80 
Commiphora 
pyracanthoides 0 2 0 0 0 0 0 2 160 

TOTAL 1 8 3 4 2 8 3 29 2320 

          

R 0 - 0.5 0.6 - 1.0 1.1 - 1.5 1.6 - 2.0 2.1 - 2.5 2.6 - 3.0 3.0 + Total Trees/ha 

Terminalia prunioides 0 0 1 1 1 0 0 3 240 

Grewia bicolor 0 1 1 0 0 0 0 2 160 
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Grewia flavescens 1 0 1 0 0 0 0 2 160 

Boscia albitrunca 0 0 0 0 0 0 1 1 80 

Dichrostachys cinerea 0 0 1 0 0 0 0 1 80 

Ehretia rigida 0 0 1 0 0 3 0 4 320 

Commiphora mollis 0 1  2 0 1 0 4 320 
Commiphora 
pyracanthoides 0 1 1 0 0 0 0 2 160 

Gymnosporia buxifolia 0 0 5 0 0 0 0 5 400 

Maerua angolensis 0 0 0 0 1 0 0 1 80 

TOTAL 1 3 11 3 2 4 1 25 2000 
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APPENDIX B 

Recording of the main pressures (direct causes) of land degradation in the study area. The most important causes are ranked 

where a ranking of 5 is the most critical. 

Direct causes / pressures of degradation  Relevant Major 
c: Inappropriate crop and rangeland management (annual, perennial, shrub and tree crops)  5 
(c1) reduction of plant cover and residues (e.g. burning, use for fodder) X  

(c2) inappropriate use of manure, fertilizer, herbicides, pesticides, other agro-chemicals or waste (leading to contamination 
or non-point pollution)   

(c3) nutrient mining (excess removal and inadequate replacement) X  

(c4) shortening of the fallow period in shifting cultivation   
(c5) inappropriate irrigation: inefficient method (full/ supplementary, over-irrigation, insufficient drainage, use of salty water   
(c6) inappropriate use of water in rainfed agriculture (e.g. excessive soil evaporation and runoff X  

(c7) bush encroachment and bush thickening X  

(c8) occurrence and spread of weeds and invader plants X  
(c9) others (specify under column h) Remarks) Lack of crop and rangeland management (e.g. fencing required) X  
(c9) others (specify under column h) Remarks) Limited area available for grazing land due to erection of nature reserve 
fence X  
n: Natural causes:  4 
(n1) change in temperature   
(n2) change of seasonal rainfall (perception of land users) X  
(n3) heavy/extreme rainfall (intensity and amounts)   
(n4) windstorms / dust storms   
(n5) floods   
(n6) droughts X  
(n7) topography X  
(n8) other (earthquake, volcanic eruptions, landslides, highly fragile natural resources, etc.)   
p: Discharges leading to point contamination of surface and ground water resources, or excessive runoff off-site 
(neighbouring areas)  3 

(p1) sanitary sewage disposal   

(p2) waste water discharge   
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(p3) excessive runoff X  

(p4) poor and insufficient infrastructure to deal with urban waste (organic and inorganic waste)   

(p5) others - specify    
s: Inappropriate soil management   
(s1) cultivation of vulnerable soils X  
(s2) lack or insufficient soil conservation/runoff and erosion control X  

(s3) heavy machinery (including timing of heavy machinery use)   
(s4) tillage practice (ploughing, harrowing, etc.) X  
(s5) others (specify under column h - Remarks)     

f: Deforestation and removal of natural vegetation due to:   

(f1) large-scale commercial forestry,   

(f2) expansion of urban / settlement areas and industry   

(f3) conversion to agriculture   

(f4) forest / grassland fires   

(f5) road and rail construction   

(f6) others (specify under column h) Remarks)   
e: Over-exploitation of vegetation for domestic use and hence poor protection through:   

(e1) excessive gathering of fuelwood, (local) timber, fencing materials,  X  

(e2) removal of fodder X  

(e3) others (specify under column h) Remarks)   
g: Overgrazing (i.e. leading to a decrease in plant cover, fodder quality, soil compaction and in turn soil 
productivity decline and erosion.   

(g1) excessive numbers of livestock X  

(g2) trampling along animal paths X  
(g3) overgrazing and trampling around or near feeding, watering and shelter points X  
(g4) too long or extensive grazing periods in a specific area or camp leading to over-utilization of palatable species X  
(g5) change in livestock composition: from large to small stock; from grazers to browsers; from livestock to game and vice 
versa   

(g6) others - specify   
i: Land used for Industrial activities and mining (i.e. leading to loss of land resources and their functions for 
agriculture, water recharge, and causing damage offsite through pollution, etc.   
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(i1) industry   

(i2) mining   

(i3) waste deposition    

(i4) others - specify   
u: Land use for urbanization and infrastructure development (i.e. leading to loss of land resources and their 
functions for agriculture, water recharge, and causing damage off-site through high runoff, erosion, pollution, etc.   
(u1) settlements and roads   
(u2) (urban) recreation   

(u3) others (specify under column h) Remarks)   
q: Release of airborne pollutants from industrial activities, mining and urbanization leading to:   

(q1) contamination of vegetation/ crops and soil   

(q2) contamination of surface and ground water resources:   

(q3) others - specify   
w: Disturbance of the water cycle leading to accelerated changes in the water level of ground water aquifers, 
lakes and rivers (improper recharge of surface and ground water) due to:   

(w1) lower infiltration rates / increased surface runoff X  

(w2) others (specify under column h) Remarks)    
o: Over-abstraction / excessive withdrawal of water:   

(o1) irrigation   

(o2) industrial use   

(o3) domestic use   

(o4) mining activities   

(o5) decreasing water use efficiency   
(o6) others (specify under column h) Remarks) Lack of sufficient domestic water supply X  
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APPENDIX C 

Recording of the main drivers (indirect causes) of land degradation in the study area. The most important causes are ranked where 

a ranking of 5 is the most critical. 

Indirect causes/drivers of degradation  Relevant Major 

Population pressure (p): High: may trigger or enhance degradation, e.g. by increasing pressure on 
resources or ecosystem services. Low: may lead to degradation through lack of labour to manage resources. 

X High: Change in area available since 1981 
which increased population pressure (without 

population changing significantly) 5 
Poverty / education / interest interaction (h / e / o): Interaction between poverty, lack of education and 
possible lack of interest in agriculture and appropriate management X 4 

War and conflict (w): leading to reduced options for using the land and reluctance to invest. 
X Conflict in terms of Malebogo nature 

reserve creates reluctance to invest on the 
land that they do have. 3 

Change in consumption pattern and individual demand (c): of the population or in the individual demand 
for natural resources (e.g. for agricultural goods, water, land resources, etc.) 

X  Due to changes in population dynamics 
and interests 3 

Land Tenure (t): Poorly defined tenure security / access rights may lead to land degradation 
X No laws regarding natural resource 

management  

Labour Availability (l): Shortage of rural labour (e.g. through migration, prevalence of diseases, out 
migration, aging) can lead to abandonment of traditional resource conservation practices such as terrace 
maintenance. May also alleviate pressure on land resources. X  

Inputs and infrastructure (r): (markets, Co-operatives, distribution of water points, fencing to manage 
animal movement etc.): inaccessibility to, or high prices for key agricultural inputs such as fertilizers. Quality 
of infrastructure will affect access to input and product markets. X  
Formal institutions (gf): formal laws, policies controlling access and use of land resources. Government 
induced interventions.   
Informal institutions (gi): local rules and regulations, social and cultural arrangements & obligations 
affecting access to resources.   

Others (o): (specify under column h) Remarks) Negative connotation to agriculture due to use as 
punishment in schools X 
Others (o): (specify under column h) Remarks) Westernization / personal growth / modernization of younger 
generations X 
Others (o): (specify under column h) Remarks) Lack of financial returns from agriculture as incentive X  

 



 72 

APPENDIX D. SCORE SHEET FOR IMPACT ON ECOSYSTEM SERVICES 

Level of impact on Ecosystem Services: 

-3 High negative impact: land degradation contributes negatively (>50%) to changes in ES 

-2 Negative impact: land degradation contributes negatively (10-50%) to changes in ES 

-1 Low negative impact: land degradation contributes negatively (0-10-%) to changes in ES 

1 Low positive impact: land degradation contributes positively (0-10%) to the changes in ES 

2 Positive impact: land degradation contributes positively (10-50%) to the changes in ES 

3 High positive impact: land degradation contributes positively (> 50%) to changes in ES 

 

Types and level of Impacts of Land Degradation on Ecosystem Services 

Type of impact on Ecosystem services  Level 
of 

Impact 

Description of impacts of land degradation on ES 

P Provisioning services    

(P1) production (animal/plant quantity and quality 
including biomass for energy) and risk 

-3 Impact on production in terms of number and quality of animal 
and plant products. Impact on risk in terms of loss of 
sustainability. 

(P2) water (quantity and quality ) for human, animal and 
plant consumption 

-2 The general lack of natural water resources in the study area 
reduces the impact of land degradation on water.   

(P3) land availability (area of land for production per 
person) 

-1  Erosion in the croplands reduces the area available for 
production. 
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(P4) others (specify under description column)    

E Regulating and supporting services and indicators    

a) Hydrological services:    

(E1) regulation of excessive water such as excessive 
rains, storms, floods e.g. affecting infiltration, drainage, 
runoff, evaporation, etc. 

-2 Gullies formed by excessive water runoff are exacerbated each 
year which further reduces the regulation of such water runoff 
during the next season. 

(E2) regulation of scarce water and its availability e.g. 
during dry seasons, droughts affecting water and 
evaporation loss, etc. 

-1 Rainfall and other factors are more important to the regulation 
of scarce water than land degradation 

b) Soil services:    

(E3) organic matter status -2 Overgrazing reduces the soil cover dramatically which also 
reduces the organic matter status of the soils 

(E4) soil cover (vegetation, mulch, etc.) -3  Overgrazing reduces soil cover to critical levels in the grazing 
land 

(E5) soil structure: surface (e.g. sealing and crusting) and 
subsoil affecting infiltration, water and nutrient holding 
capacity, salinity etc. 

-1   

(E6a) nutrient cycle (N, P, K) -2  

(E6b) Carbon cycle -2   

(E7) soil formation (including wind-deposited soils) -1   

c) Biodiversity:    

(E8a) biodiversity at habitat level -3   

(E8b) biodiversity at inter- and intra- species level (plant 
varieties, animal races etc) 

-3   
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(E8c) associated species and functions (Pest and disease 
control- above and below ground; pollinators; soil 
organisms 

-2   

d) Climate services:    

(E9) greenhouse gas emissions (CO2, methane, etc.) -1   

(E10) (micro)-climate (wind, shade, temperature, 
humidity) 

-2   

(E11) others    

S Socio-cultural services / human wellbeing and 
indicators 

   

(S1) aesthetic, cultural landscape and heritage values, 
recreation 

-1   

(S2) education and knowledge (including indigenous 
knowledge) 

-1   

(S3) conflict transformation -2   

(S4) food & livelihood security and poverty -3   

(S5) health -1   

(S6) net income -2   

(S7) protection / damage of private and public 
infrastructure (buildings, roads, dams, etc.) 

-1   

(S8) marketing opportunities (access to markets, etc.) -1   

(S9) others    

 


