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EXECUTIVE SUMMARY

Both land degradation and desertification are among South Africa’s most critical
environmental issues, intricately linked to food security, poverty, urbanization,
climate change, and biodiversity. Land degradation is most severe and increasing in
most communal croplands, grazing lands, and settlements. It is estimated that in
South Africa, sheet and gully erosion covers an area of 0.72 million ha. Wind and
water erosion are the major natural types of soil degradation, while changes in
species composition, loss of plant cover, and bush encroachment are the most
frequent forms of vegetation degradation.
To help understand issues surrounding land degradation and the way that land users
manage the natural resources, a study site was chosen in the Limpopo province.
The Fetakgomo local municipality (Figure 1) falls under the Greater Sekhukhune
District Municipality in Limpopo and is among some of the areas which are badly
degraded. In the Fetakgomo area, Mphanama village was selected as the study
area. This village was identified by the Limpopo Department of Agriculture (LDA) as
one of three sites for Eco-technology projects in 2009. The area was chosen
because it has been identified as a presidential poverty node (i.e. most people live
with less than one dollar a day) and the community does not have knowledge and
skills to address the current situation. Land degradation is impacting on the
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livelihoods of people living in the Mphanama village, as it causes a decline in the
productive capacity of the land, reduces potential yields, and increases poverty and
low income levels.
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
Mhpanama village.
The main land use types in the area are grazing and crop production, with a few
vegetable gardens in the village. The study site is badly degraded in terms of the
natural resources, which includes the soil, water resources and vegetation. Most
land users consider themselves as full-time farmers and the level of degradation
impacts on their general livelihoods.
The most important causes of land degradation were found to be a lack of
infrastructure such as fencing which leads to serious overgrazing, but also the
abandonment of croplands as a result of crop damage by livestock. Natural factors
such as the variability and intensity of rainfall are also a major cause of land
degradation which increases the challenge of addressing degradation issues.
In terms of institutions, the communal land tenure system and the regulation of land
use by the traditional authority seems to lead to some confusion amongst land users
and the enforcement of regulations is not consistent.
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

Both degradation and desertification are among South Africa’s most critical
environmental issues, intricately linked to food security, poverty, urbanization, climate
change, and biodiversity. Land degradation is most severe and increasing in most
communal croplands, grazing lands, and settlements. It is estimated that in South
Africa, sheet and gully erosion covers an area of 0.72 million ha. Wind and water
erosion are the major natural types of soil degradation, while changes in species
composition, loss of plant cover, and bush encroachment are the most frequent forms
of vegetation degradation (DEAT, 2005).
Many communal areas in the Limpopo, North West, Northern Cape, and
Mpumalanga provinces are also severely degraded (DEAT, 2005). Deforestation is a
significant form of vegetation degradation and it is on the increase in communal
areas in these provinces. It results from the clearing of trees for cultivation,
settlement, or the use of wood and non-wood forest products, and large areas of
woodland (estimated at 1.2 million ha) have been converted to fields and settlement
sites (DEAT, 2005).
.
To help understand issues surrounding land degradation and the way that land users
manage the natural resources, a study site was chosen in the Limpopo province. The
Fetakgomo local municipality (Figure 1) falls under the Greater Sekhukhune District
Municipality in Limpopo and is among some of the areas which are badly degraded.
In the Fetakgomo area, Mphanama village was selected as the study area. 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 area was chosen because it has been identified
as a presidential poverty node (i.e. most people live with less than one dollar a day)
and the community does not have knowledge and skills to address the current
situation. Land degradation is impacting on the livelihoods of people living in the
Mphanama village, as it causes a decline in the productive capacity of the land,
reduces potential yields, and increases poverty and low income levels.

1

Figure 1. The Fetakgomo Local Municipality in the Greater Sekhukhune District Municipality, Limpopo Province, South Africa
2

Eco-technology projects follow an Action Research approach which includes a
participatory process involving multiple stakeholders. The Action Research process
(Figure 2) includes a diagnostic phase where background information about the study
area is compiled. The LADA-L methodology fits into this 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.

LADA-L Inputs

Figure 2. Steps in the Action Research process indicating where LADA-L inputs fit in
under the Diagnostic phase.
The future of LADA-L assessments in South Africa is envisaged to fulfil this same
role, preferably prior to the compilation of an Eco-technology or LandCare project in
order to assess the current LD/SLM situation. Recommendations can then be used to
formulate follow-up projects and ensure that important aspects of land-user/natural
resource interactions were investigated and considered. The assessment process will
also ensure better land-user understanding of the state of their natural resources and

3

the issues surrounding LD/SLM, which lays the groundwork for the implementation of
SLM practices.
To assess the extent of land degradation in the Mphanama village, a team of
researchers from the Agricultural Research Council comprising of soil and grassland
scientists started with the Local Land Degradation Assessment in the Dry land
(LADA-L) in July 2009. The assessment focused on four parameters, i.e. soil, water,
vegetation and livelihoods. The team was divided into four groups to allow
researchers to focus on areas of their speciality and interests. This report reviews
and discusses the findings of the livelihood assessment in the Mphanama village of
the Fetakgomo local municipality.
1.1

Land Use Systems in the Fetakgomo Local Municipality

The Fetakgomo Local Municipality consists mainly of the Savannah LUS (67% of the
area) followed by Cultivated Subsistence (26%) and Urban 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 slowly decreasing (the area coverage is
slowly decreasing in size) and the extent of degradation in the LUS is between 30
and 70% of the area, mainly in terms of biological degradation.
For the Cultivated Subsistence LUS, National Assessment results indicate that the
area trend is also slowly decreasing and that between 10 and 50% of the LUS area is
degraded.

4

Figure 3. Land Use Systems in the Fetakgomo Local Municipality.
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1.2

Assessment Team

The assessment team consisted of 9 members and included members with various
scientific backgrounds indicated in Table 1. No socio-economists were involved in the
study due to a lack of knowledge of such expert availability in the study areas.
Generally, individuals in a more social environment will have a scientific background
and start working in the social environment and learn the qualitative methods of
research through experience.
The assessment was coordinated by Ms. Liesl Stronkhorst who is also the project
leader for the LADA project. Mr. Flip Breytenbach and Mr. Gerrie Trytsman
conducted the vegetation assessment, while Ms. Mmakgabo Matlou and Mr.
Kgoroshi Mashabane conducted the interviews with stakeholders and households.
Ms. Matlou is also the project leader for the Eco-technology project with the
assistance of Mr. Mashabane. Ms Lianda Lotter and Mr. Piet Muller conducted the
water resources assessment, with Ms. Catharine Pollard, a visiting student from the
University of East Anglia in the United Kingdom, working on the secondary data
compilation.
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 5.
In this case, the study area was identified by the LDA as already explained and the
Mphanama village was therefore a predetermined site. The stakeholder analysis is
an important part of the approach and is also an important phase of the Action
Research process (Figure 2). For this assessment, the reconnaissance visit was
done on 24 June by Ms. Stronkhorst, Mr. Trytsman, Ms. Matlou and Mr. Mashabane.
Ms. Matlou and Mr. Mashabane continued with the stakeholder analysis on 25 and
26 June.
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Table 1. Assessment members, indicating their language proficiency, their position in their organisation and their role in the
assessment
Name
Ms. Liesl Stronkhorst

Language
Afrikaans
English

Position
Researcher

Institution
ARC-ISCW, Private Bag
X79, Pretoria, 0001

Mr. Gerrie Trytsman

Afrikaans
English
Afrikaans
English

Chief
Technician
Researcher

ARC-API, Private Bag X05,
Lynn East, 0039
ARC-API, Private Bag X05,
Lynn East, 0039

Ms. Lianda Lotter

Afrikaans
English

Researcher

ARC-PPRI, Private Bag
X134, Queenswood, 0120

Mr. Piet Muller

Afrikaans
English

GDACE, P O Box 8769,
Johannesburg, 2000

Ms. Mmakgabo Matlou

Sepedi
Zulu
English
Sepedi
English
Afrikaans
English
Afrikaans
English

River Health
Programme
Provincial
Champion:
Gauteng
Researcher

Mr. Flip Breytenbach

Mr. Kgoroshi Mashabane

Mr. Michael Kidson
Ms. Catharine Pollard

Expertise
Soil Science, Land
degradation
assessment
Sustainable
Agriculture
Vegetation
Description, Mapping
and Monitoring
Environmental
Impact Assessment
of wetlands;
Ecotoxicology
Aquatic health expert

Role in Assessment
LADA Project leader,
coordination
Coordination, vegetation
assessment
Vegetation assessment

Water resources
assessment

Water resources
assessment

ARC-ISCW, Private Bag
X79, Pretoria, 0001

Soil Science and
Rural Development

FGD, Livelihood assessment

Technician

ARC-ISCW, Private Bag
X79, Pretoria, 0001

Rural Development
and Crop Production

FGD, Livelihood assessment

Senior
Technician
Student

ARC-ISCW, Private Bag
X79, Pretoria, 0001
University of East Anglia,
Norwich, NR4 7TJ, United
Kingdom

Soil Science
Environmental
Science and
Development Studies

Soil assessment
Secondary data compilation,
soil and vegetation surveys
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Planning and
area selection

Identification of
Key Stakeholders

Reconnaissance
Visit

Collection of
Secondary Information

Focus Group
Discussion
Community
Mapping
Identification of
transect

Transect Walk

Livelihood
Assessment
Biophysical
Assessment

Key Informant
Interviews
Analysis of
results

Report

Figure 4. The LADA-L assessment process as discussed at the local training session
and followed during the assessment
Preliminary GPS coordinates and photographs were taken during the reconnaissance
visit 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 done on 30 June by Ms. Matlou and Mr.
Mashabane and the community map (Figure 5) was discussed by the team before
the transect walk on 1 July. The community map indicates the main points of interest
of the community which includes the main access routes, water sources, the village,
various land uses, gullies and main buildings such as schools and shops. Of the
assessment team, only Mr. Trytsman and Mr. Muller were not able to attend the
transect walk. The rest of the team participated, accompanied by extension officers
and six local land users who were able to provide inputs about the area. GPS
8

coordinates and photographs were taken at specific assessment sites according to
the different land uses and representative areas.
The livelihood interviews were done from 7 to 11 July and the biophysical
assessments from 21 to 24 July, after which the DPSIR (Drivers, Pressures, State,
Impact and Response) framework was discussed in workshop format on 25 August.
Of the assessment team, only Mr. Muller was not able to attend the DPSIR
workshop.
1.4

Assessment Sites (Transect)

During the transect walk, 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 Mhpanama village. The sampling sites for the soil (sites marked by “S”) and
vegetation (sites marked by “V”) assessments are indicated in Figure 6. The
vegetation assessments were only done in the grazing and agro-pasture land use
types. The sampling sites were chosen to represent the main land use types of agropastoralism, grazing land, vegetable gardens and water resources. For the water
resource assessment the Lepellane Dam was chosen, as well as sections of the
Lepellane river near the dam and near the northern border of the assessment area
with the river.
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 Tools 1a,
1b, 2, 7.1 and 7.2 in Part 2 of the LADA-L manual. The key informants included
representatives from the traditional authority and community members, with the
discussions being facilitated by the extension officers. The names of the people who
participated in the focus group discussion are presented in Tables 2 and 3 and the
distribution of the households in the village is presented in Figure 7.
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Table 2. Community members who participated in the Focus Group Discussion
Name

Organisation and Position

Contact

1. Mapholo RR

LDA Fetakgomo, Technician

076 993 4457

Agric. Department/ Agric Technician

073 164 6984

3. Phogole R.M

LandCare/ Secretary

072 340 2768

4. Kgaphola SP

Dry Land

079 271 6892

5. Matlading MM

Mapue Garden Project

076 1481 779

Bophelong Greenery/ Carer H.BC

076 603 0227

ARC – ISCW/ Research Technician

071 543 9983

Local Tribal Authority/Concil

078 150 5701

Boledi Project/

073 109 3863

Bophelong Greenery//Carer HBC

076 279 3101

Dry Land/

076 326 4522

Bophelong HCNP/ Coordinator

076 326 4522

Boledi Project

082 503 4573

14. Matlou M

ARC – ISCW/Researcher

012 310 2655

15. Riba BS

Dept. Agriculture/Technician

083 944 2309

Mapue Vegetable Garden

076 203 6072

17. Kgaphola MJ

Tribal Council/Secretary

083 241 8098

18. Kgaphola KJ

Tribal Council/

076 683 6241

19. Diphofa T

Mapue project

N/A

2. Maake PE

6. Diphofa MG
7. Mashabane KW
8. Lekola S
9. Diphofa ME
10. Kgaphola BA
11. Ngake MD
12. Masemola KL
13. Matlakaneng M

16. Ngake MF
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Figure 5. Community Map of the Mphanama Village with information in Sepedi. Main features include access roads, gully erosion, main
water sources, vegetable gardens and croplands.
11

Figure 6. Distribution of soil and vegetation assessment sites
12

Figure 7. Distribution of households interviewed during the livelihood assessment
13

Table 3. Community members who participated in the household interviews
Name

Section

1. Ms. Paulina Kgaphola

Malaeneng

2. Ms. Merriam Matlading

Mototoloaneng

3.Ms. Mmapitsi Kgaphola

Mogorogoro

4. Ms. Tiny Mphaphathe

Mogorogoro

5. Ms. Rebecca Phogole

Malaeneng

6. Ms. Gloria Diphofa

Malaeneng

7. Mr. Kgoloko John Kgaphola

Mogorogoro

8. Ms. Andy Phogole

Magagamatala

9. Ms. Julia Selapeng Phogole

Magagamatala

10. Mr. Bojane Sekgala

Motototloaneng

1.5.2 Soil Assessment
For the visual soil assessment, the VS-Fast methodology was followed as described
in Tool 12.1 in Part 2 of the assessment manual. 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. One soil sample
was taken in the A, B and C horizon where present at each sampling site.
Additional chemical analyses were also done to supplement the VS-Fast data
generated 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, plant available phosphate (P) using the
Bray I extraction method and pH(H2O) and resistance using a saturated paste (The
Non-Affiliated Soil Analysis Work Committee, 1990).
Unfortunately the Walkley-Black C analyses were not requested when the samples
were handed in for analysis and the samples were thrown out after initial analysis.
The C data is therefore missing in this assessment.
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1.5.3 Vegetation Assessment
The vegetation assessment was done according to Tools in Annex 2 in Part 2 of the
manual. At each sampling site a 200m2 line transect was sampled using a point
sampling method to record the 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. At each
site the slope and aspect was recorded using a Suunto clinometer and the altitude
and coordinates were recorded with a GPS.
1.5.4 Water Assessment
A semi-quantitative assessment of the water resources was done using Tool 14.2 in
Part 2 of the LADA-L manual. In addition to this, the Wetland Index of Habitat
Integrity (WETLAND-IHI) was also done to obtain a value for the ecological category
of the resources.
The WETLAND-IHI is a rapid wetland assessment method/tool developed to evaluate
the biological and physical attributes of a floodplain and channelled valley bottom by
comparing it to the reference states of such wetland types and to include the
monitoring data into a national monitoring programme. The output scores from the
WETLAND-IHI model (health of the water resource) are represented in the standard
DWAF A-F ecological categories (A = unmodified/natural; F = critically/extremely
modified) and provide a score of the Present Ecological State of the habitat integrity
of the wetland system being examined (DWAF, 2007).
2
2.1

CHARACTERISATION OF THE STUDY AREA
Location, population and settlement history

2.1.1 Settlement History
The Maphanama people lived at Mphanama as early as 1729, although they first
settled at the Marupematšhweu dam. The Maphanama people were nomadic hunters
and moved from Mphanama to Sokodibeng village before later migrating to the
Marobe and Ga-Talana villages respectively. Due to wars and floods, they moved to
the mountains at the Mphanama village which was established in 1816.
15

2.1.2 Location and population
The Mphanama village falls in Ward 2 of the Fetakgomo Local Municipality. More
than 90% of the people living in this area belong to the Bapedi clan and they speak
Sepedi or Northern Sotho. The village is comprised of eight sections (Figure 8) with a
geographical area of 37.569 km2 comprising of 2,435 households.
One interviewee said that the biggest challenge facing the Mphanama village is a
lack of education. According to her, most school girls fall pregnant and do not return
to school after giving birth, while some learners fail once and do not return to school
the following year. From the statement above, it seems that the low levels of
education in the Mphanama village may take years to improve. The number of people
with no schooling accounts for 18,7% of the population (IDP, 2009/2010), which
indicates that many people lack skills, most probably also that of sustainable land
management. This was confirmed by the results found during the household
interviews and focus group discussions.

Fetakgomo District Municipality

Mphanama Village

Matamong/

Magagamatala

Sepakapakeng

Malaeneng/
Makopong

Ga-Photho
Mogorogoro/
Mototoloaneng/

Seleteng/Moshate

Ga-Matebane

Kotokubje
Magabaneng

Figure 8. The structure of the Fetakgomo district municipality and eight sections of
the Mphanama village
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2.2

Main forms of land-use

The land is mainly used for grazing, settlement and crop production (Figures 9 and
10).

Figure 9. Cattle randomly grazing in the community

Figure 10. Women growing vegetables at the Mapue vegetable garden
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2.3

Main sources of livelihood and food security

2.3.1 Household income
The dependency ratio in the Fetakgomo Local Municipality is about 61% and
approximately 86% of the people live below the poverty line (IDP, 2009/2010). This is
exacerbated by a high unemployment rate of approximately 61%. The monthly
household income of most interviewees ranged from R240 to R1,010 which is
acquired through government social grants, as well as the selling of livestock and
seeds after harvesting (20 litres of maize or sorghum seeds costs R80 while 80kg
costs about R500). Most community members receive government child support
grants and some interviewees indicated that their financial household situation has
improved since receiving government grants. About 14 women who are affiliated with
the Mapue vegetable project also sell vegetables as a source of income. The monthly
household income is normally used to pay society (i.e. people group themselves and
contribute money monthly in order to help each other if there is a funeral, wedding,
etc.), buy toiletries, pay for electricity (R20 per month) and buy food such as sugar,
maize meal and tea.
A few households have relatives who work as teachers and nurses, while others work
in metropolitan areas and often send money home monthly. Other community
members are street vendors while only one person from this study was self-employed
as a hairdresser (Figure 11).

Figure 11. Ms. Sekgala (left) braiding hair at Mototoloaneng section
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2.3.2 Household food security
The Mphanama village was identified as on of the presidential poverty nodes, which
indicates that most households are not food secure. However, there is a need to
conduct a household food security assessment to determine the exact extent of the
household food insecurity. During the focus group discussion it was reported that
most households survive by growing crops.
Orphaned children receive monthly food parcels from the government. These food
parcels include 5kg of rice, sugar, tea, condensed milk, peanut butter, 410g fish, jam,
beans, cooking oil, 2kg soap and 50kg maize meal. From the above list, it is clear
that the diet does not have sufficient vitamins and there is a need to provide vitamins
through the establishment of vegetable gardens. Currently, Bophelong vegetable
garden at the clinic sometimes provides free vegetables to these orphans. However,
the garden is not big enough to supply the whole community with vegetables and
there is a need for each household to have its own vegetable garden.
Households affiliated to the traditional authority benefit whenever functions or
celebrations are held in the community by receiving food. According to Mr. KJ
Kgaphola (a representative from the traditional authority), community members often
pay sebego (20 litres of kudu beer and ribs of a cow) to the traditional authority when
there are functions such as weddings, the unveiling of tombstones and a celebration
after lobola (dowry) has been paid. Some community members who participated in
the focus group discussions reported that they only pay sebego when there is a
wedding and not during lobola negotiations or celebrations. In the case of funerals,
beer and meat is not welcome as payment because it is considered as mašula (bad
luck).
2.4

Farming system information

2.4.1 Before planting
According to Mr. KJ Kgaphola, in the past years traditional healers were invited to the
traditional offices to predict or look into the future using “the bones”. A day after the
throwing of the bones, a committee at the traditional office will meet to discuss what
was said by the traditional leaders and plan a community meeting which will convene
19

another week later. The purpose of this community meeting is to give feedback to the
community on the findings and give them permission to plant their fields.
Most people cannot afford to buy meat or vegetables such as spinach and cabbages.
Before planting, women often cut leaves of certain weeds and make traditional
vegetables such as monyaku, mphodi, lehlanye, lerotho, thelele, thepe (amaranthus)
and serepelele (Figure 12). These vegetables are often eaten with maize meal during
field maintenance, while the leaves of some weeds are also cut to make traditional
vegetables.

Figure 12. Dried leaves of weed (wild food) ready to be eaten
2.4.2 Planting season
Depending on the rainfall pattern, the planting season runs from October to January.
One out of ten interviewees mentioned that she incorporated crop residues into the
soil before planting as she believed this improves soil fertility. None of the
interviewees added fertilizers to the soil when planting. One interviewee reported that
he did not use chemical fertilizers because he did not believe that the soil at the
Mphanama village needed fertilizers. He also believed that chemical fertilizers
promoted the growth of a common witch weed (Stiga asatica L).
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While most small-scale farmers in the Mpumalanga and KwaZulu-Natal provinces
prefer to plant maize, farmers at the Mphanama village plant sorghum and millet.
This might be because compared to maize, these crops are more resistant to the
drier climate and the seeds of these crops are easy to grind using the traditional way.
Other crops planted at the Mphanama village include watermelon, beans, cowpeas,
maraka (traditional squash), butternuts, marotse (cultivar of watermelon often cooked
with maize meal to make kgodu). Farmers do not buy seeds because it is expensive
and there are no co-operatives nearby. They prefer to save seeds for the next
planting season.
2.4.3 Crop maintenance
Farmers remove weeds and control pests between March and April and are often
assisted by letšema (a large group of community members who assists in the fields)
during this time. However, most interviewees said they do not pay letšema with
money. People who are part of letšema are given mealies and watermelons in
lehlabula (autumn). They also receive seeds of various crops from the farmers after
harvesting in winter. Mr. EB Sekgala reported that he normally prepared traditional
beer as payment for the letšema when they removed weeds.
Pests, especially stalk borer, are controlled using traditional methods. Traditional
herbs are burnt in the fields as it is believed that the smoke will invite birds to eat
various pests in the field.
2.4.4 Harvesting and storage
Watermelons, dinyebu (beans and pulses) and mealies are harvested to celebrate
lehlabula (autumn), while harvesting of field crops normally takes place from April to
September. While maize and sorghum are harvested in June/July, beans are
harvested in April to avoid cold weather and picking up dried seeds from the soil after
they have been removed from the pods. Farmers with bigger fields only finish
harvesting in September.
In May farmers start preparing the platforms used for removing sorghum seeds from
the stalks called seboa (Figure 13). The seeds are removed from the stalks and
stored in bags. Some of the effects of poor land use practices are felt by land users
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themselves in the form of declining agricultural yields and higher costs to maintain
current production levels. All the interviewees acknowledged that the yield has
declined over time. After harvesting, farmers spread husks around the seboa and
burn them, which gives shepherds or herders permission to allow livestock to feed on
the crop residues (Figure 14).

Figure 13. Ms. Matlading standing in the seboa after harvesting field crops

Figure 14. Crop residues left on the soil surface for the livestock to feed on
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Due to a lack of co-operatives where farmers can store seeds, harvested seeds are
mixed with ashes of aloe plants and kept in bags to prevent rotting. Most people still
grind sorghum seeds using the traditional way, i.e. grinding seeds between two
stones called tšhilo (stone) le lwala (rock) (Figure 15). However, a few people have
machines used to grind sorghum seeds to make sorghum meal. Those who do not
have these machines normally pay R17 to grind 20 litres of sorghum seeds.

Figure 15. Ms. Matlading grinding sorghum seeds using tshilo le lwala
2.4.5 The cost of ploughing a field
Ms. Mphaphatha reported that the last time she planted field crops was in 1990 and
she paid R1,500 to plough the field. In addition, Ms. Diphofa mentioned that in 2006,
she paid R470 to plough a 3ha field. This shows that there is a need to introduce
cheaper and sustainable ways of planting field crops such as no-till planters.
Seeds are not planted in rows, but scattered when planting. When asked whether
farmers would like to use animal-drawn ripper planters, their response was that they
would prefer to use hand planters because donkeys are very slow when ploughing
and it is also difficult to hire donkeys without hiring a cart or a planter. Some
respondents mentioned that donkeys are not reliable because they normally plough
1ha field in 3 days. On the second day, donkeys might also get sick or disappear and
therefore not be available to continue planting.
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2.4.6 Additional information on the farming systems
An average household of the interviewees has a housing area of 400m2 and a
cropping area of 300m2, while an average farming field is about 2ha in size. It is
believed that in the past, most community members who requested farming fields
from the traditional authority demarcated big fields for themselves since the
traditional authority did not restrict the size of farming fields. However, Mr. KJ
Kgaphola reported that the traditional authority is busy addressing this issue and
restrictions may be introduced in future.
Farmers have observed that soil types change over short distances. It is believed that
variation in soil types along the slope is caused by erosion of the topsoil by water,
exposing the bottom layer of the soil profile. Mr. Sekwape of the Malaeneng section
mentioned that down the slope, the soil is letsopa (clayey) and red in colour.
However, some areas of the Mphanama village are dominated by lešabašaba
(course sand), lekuba (fine sand) and sehlaba (sandy loam). Farmers plant crops and
vegetables on any soil, but acknowledge that clay soils pose a problem during rainy
seasons because they compact easily. Maize crops are normally planted on red soils
and the yields are good which can farmers attribute to good drainage.
Mr. KJ Kgaphola reported that during the 2008/2009 season, about 58 fields were
planted in the Mphanama village. Most farming fields have been abandoned due to a
lack of fences to keep animals out and low rainfall. The negative effect of low rainfall
was more pronounced in 2007, when it was reported that most crops died before they
reached maturity. It is believed that the rainfall is very low in every year which has
seven as the last digit. One of the extension officers reported that in 2007, the annual
rainfall at the Mphanama village was only 240 mm. This belief was echoed by the
farmers in the Moretele ward of the Mpumalanga province where a demonstration
plot for Conservation Agriculture was established during the 2006/2007 growing
season. The seeds were planted but never germinated due to a lack of rain. This
shows that although farmers do not hold formal academic qualifications, they are
researchers because they have made observations over the years and drawn
conclusions.
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Most people in the Mphanama village consider themselves as full-time farmers. They
have been farming since they were between the ages of seven and ten because they
were helping their parents. It was reported that from 1966 to 1977, farmers used
hand hoes to plant their crops. Most people inherited cropping fields with sizes
ranging from 1.5 to 3ha from their parents or in-laws. In Sepedi culture, the older and
the younger brides received farming fields from their in-laws. For example, Ms.
Matlading from Mototoloaneng section mentioned that she was given a 2ha field by
her mother-in-law. A piece of field inherited in this way is called mehlobolo and is
designed to allow a new bride to plant crops and feed her children.
Cultural beliefs also affect the way day to day activities on the land. For example if a
tree branch is cut, it should not be dragged on the soil surface because the resultant
dust is believed to cause strong winds. The bark of a cut branch should also not be
removed, because an exposed branch is white in colour and may trigger snow fall.
2.5

Development activities in the last 10 years

All interviewees acknowledged that development activities have improved in the last
10 years, i.e. after apartheid. For example, since 1994, the government has
constructed a clinic, more schools and there is a home affairs office at the traditional
authority. However, Ms. Diphofa still believes that more needs to be done. She said
“it would be ideal if a shopping complex could be built so that jobs can be created
and people from nearby villages such as Ga-Maila and Ga-Mashabela can buy their
groceries from the complex instead of traveling to Jane Furse, which is 30 km away
from the Mphanama village”.
Most interviewees believe it is easy to get transport in the Mphanama village. Modes
of transport include buses and taxis, while some people can access vehicles from
their relatives and churches.
2.6

Important formal and informal institutional features

All the interviewees mentioned that the land is owned by the traditional authority and
community members do not have title deeds. If a person needs a piece of land, s/he
contacts the traditional authority. It was reported that before 1994, there was a trust
area where people had title deeds. Under the trust area, the rule was that if a farmer
25

has more than five cows, s/he would pay a levy of R25/yr, whereas a person with no
livestock would pay R1/yr for a stand. According to Mr. KJ Kgaphola, with effect from
2009, each household has to pay a levy of R5/yr. However, during the focus group
discussions some participants disputed this statement, arguing that they have never
heard about the fact that each household has to pay a levy, since no one is currently
paying an annual levy.
Mr. KJ Kgaphola said that granting people title deeds would help with management
as community members often fight about boundaries in the farming fields and
residential areas. One of the interviewees said it is important to have title deeds
because some people have large fields and food security is compromised since
some people owning these large fields do not use them. If there are title deeds, the
government or traditional authority might reduce the size of these fields and allocate
them to those people who do not have fields so they can plant crops and feed their
families. The statement is contradictory however, because even if people have title
deeds, they might not plant field crops because there are no fences to keep livestock
out of the croplands. This might not necessarily improve food security, but it could
serve as a form of security or investment because people might sell the land to
investors from outside the Mphanama village.
2.7

Indicators of wealth / poverty

According to Mr. KJ Kgaphola, a household is considered wealthy if it has eight
children, while a man with three children is considered unsuccessful or poor. In the
past, wealth was defined by the number of livestock a person owned or the number
of bags of maize a person had harvested. This might be because most people were
not working then and they did not have money. Some interviewees still believe if a
person has money, s/he is not wealthy because money is not owned by anyone, i.e. it
moves from one person to the next. Having many wives is not considered rich, as it is
believed that older wives tend to suffer while the younger wife is given attention by
the husband.
Nowadays, a person is considered rich if s/he has tertiary education, drives a car and
lives in a big house. According to one interviewee, if a person owns a business such
as a local café or restaurant, s/he is not considered wealthy, since customers might
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not buy what is in the café or restaurant and as a result a business will not make
money.
2.8

Household Size

In Ward 2 household size varies from one to over 10 people per family with a median
of 4 and an average of 5.28 for the rest of Fetakgomo. In Ward 2, males comprise
30.75% of the household whilst females hold a much larger share of 69.75%. The
average number of rooms per family is 3. The distribution of household size (number
of people) and number of rooms per house in Fetakgomo is shown in Figures 16 and
17.
2.9

Poverty

For the household income in the Fetakgomo Local Municipality, nearly half (49%) of
households state “no income” with R4,801 - R 9,600 per annum being the second
largest grouping (Figure 18). No household earns more than R307,200 a year.
However, this information is an imprecise estimate as household income was derived
from personal incomes collected in ranges. Mphanama was also scored as the 4th
most food insecure ward in Fetakgomo (out of 13) in the 2008 IDP document.
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Figure 16. Household size distribution in the Fetakgomo Local Municipality
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Figure 17. Number of rooms per household distribution in the Fetakgomo Local
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Figure 18. Average annual household income distribution for the Fetakgomo Local
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2.10

Community organizations

Few people are affiliated to community organizations. People like Ms. Diphofa of the
Malaeneng section attended training workshops for support groups such as child
grants from the Department of Social Development and community health care
offered by the Department of Agriculture. She is also affiliated to the Bophelong
Greenery vegetable project at the Mphanama clinic. Members of the Mapue
vegetable project also attended a vegetable training session which was offered by
Morwa Development. Other community members are affiliated to political
organizations and community policing forums. Some of the people belonging to
community organizations are members of the Boledi vegetable project (Figure 19).
The various community organizations are presented in Table 4.

Figure 19. Members of the Boledi vegetable project
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Table 4. Names of community organizations, their membership and challenges (From Matlou et al., 2009)
Organization

Date
established
Feb 2002

Membership
no.
34 Disabled
30 Elderly

2003

12 people

Magagamatala

Ms. M Makubung
076 272 4119

1996

16 women

Malaeneng

Ms. M Matlading
076 1481 779

4. Bophelong
Greenery
vegetable project
5. LandCare
group

Oct 2008

17 women

Malaeneng

Ms. P Kgaphola
082 813 1705

2006

4 men
15 women

Malaeneng

6. Boledi
vegetable project
7. Ntsoana le
Komane
vegetable project
8. Mphanama
Bakery

2009

6 women

2008

3 men
2 women

Matamong

Ms. R Phogole
072 340 2768 or
Ms. M Kgaphola
082 065 5556
Ms. T Matlakaneng
082 503 4573
Mr. KJ Mmako
082 799 6467

2001

22 women

Mototoloaneng

1.Moroba
Disability & Old
age centre
2. Mantšhatlala
Fibre project
3. Mapue
vegetable
garden

Village
Malaeneng

Contact person &
number
Ms. Mmakawa
073 263 0161

Ms. M Mashego
072 038 6097

Issues
 Lack of water for irrigation
 Lack of skills and knowledge for sustainable
vegetable production
 Members include people with disability
 They would like to start a vegetable garden.
However, the challenge is water supply.
 Currently planting various vegetables such as
spinach, tomatoes, peppers, beetroot and
onions
 They supply Spar supermarket with
vegetables
 Previously, they planted cabbage and it was
infested by diseases.
 Members are growing vegetables at the
Mphanama clinic
 Supply vegetables to patients for free
 Lack of funds
 Lack of skills and infrastructure
 Goats eat the vegetables. However, a fence
will be erected by October 2009.
 Lack of water for irrigation
 No fence to protect the vegetables
 Lack of water for irrigation
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2.11

Marketing opportunities and restrictions

Only farmers who are growing vegetables at the Mapue vegetable garden
have access to markets. They sell their produce to the Spar supermarket at
Apel village. All the interviewees mentioned that they would like to buy seeds,
pesticides, fertilizers or even store their produce at co-operatives, but there is
no co-operative nearby. Farmers travel to the town of Marblehall which is
about 100 kilometres away, in order to buy these products.
2.12

Main / common land related problems and constraints

Most interviewees said they would like to plant field crops on a large scale,
but there is a lack of infrastructure such as fencing to keep livestock out of the
fields. Some farmers construct natural fences from tree branches. Some
people who participated in the focus group discussion believe that the
department of health, Extended Public Works Programme (EPWP) and Office
of the Premier can assist them by providing fences. However, Mr. KJ
Kgaphola acknowledged that in the 1950s, the apartheid government forced
people to reduce livestock numbers without explaining the reasons why. The
government later erected a fence in the area and the community members
became paranoid and vandalized it because they did not understand its
intended purpose. They thought the white people were going to take part of
the land of the Mphanama village. Community members now realize the
importance of reducing livestock numbers and erecting fences to improve
grazing management.
Another challenge to sustainable land management is overgrazing and
deforestation which increases soil erosion. Mr. Lekola of Malaeneng section
suggested that in order to prevent soil erosion, water flowing from the
mountains should be channelled to the rivers. It is believed that cutting of
trees also causes soil erosion because if there are no trees, there will be no
grasses which grow under the trees to absorb rain water. As a result, more
water flows on bare soil, causing erosion and the silting up of rivers.
Therefore, there is a need for some form of rainwater harvesting technology.
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The implementation of rules by the traditional authority is another constraint
that compromises the sustainability of the natural resources. For example,
there is a traditional rule which prevents people from cutting trees. The
traditional authority enforces this rule by fining people who cut trees, although
it allows community members to cut dry trees. However, this is contradicting
because people have been cutting trees at the Mphanama village even
though there are currently no dry trees. Community members will keep cutting
fresh green trees, allowing them to dry in the veld before collecting them,
claiming that the trees are dry. There is a need for the traditional authority to
review this rule.
2.13

Climate

The area is semi-arid with an average annual rainfall of 420 mm. All the
interviewees reported that the rainfall pattern has changed. In the past, it was
raining in June and July. The rain was called kgogola mooko because it used
to rain soon after harvesting, but the situation has changed since the 1980s.
Mr. KJ Kgaphola believes this trend has changed because in the past, the
natural resources were protected in an African way. By this, he is referring to
a way of consulting the traditional leaders to protect the fields and prevent
natural disasters before planting field crops called go upa naga. In African
culture, women are not allowed to wear trousers. Some people believe that
due to modernity, women now wear trousers and this changes the rainfall
pattern.
The climate of the area is characterised by dry, cool winters with an
unpredictable rainy season occurring over the warmer summer months. The
annual rainfall varies between 745.9mm and 230mm (Figure 20) with the rain
falling in the months of October to March. During these six months the
average rainfall is 56.6mm per month with a total average of 396.4mm rainfall
for the whole season. For the rest of the year the rainfall is very low with an
average of 5.6mm a month and a total average of 22.2mm for the entire six
months.
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Figure 20. Long term seasonal rainfall record for Fetakgomo from 1960 to
2009 (The rainy season lasts from around October or November until about
March or April. Therefore the total rainfall from May through to April of the
following year is used to indicate the annual rainfall.)
The annual precipitation in the area is highly variable with drought being
experienced in recent years during the seasons of 1991, 1992 and 1994 and
again in 2001, 2002 and 2003. In contrast, 2004 had a particularly high rainfall
season.
The annual average rainfall would suggest that there is a slight increase in
rainfall from 1950 to 2009 but the rainfall variability has increased since 1986,
becoming more extreme with erratic patterns of high and low rainfall years.
Since 1986, the dry years became drier and more frequent, with minimums
often falling below the 300mm mark. This increase in rainfall variability may
also explain land users’ perception of a general reduction in the seasonal
rainfall.
The annual average maximum temperature is 28.8°C with and average
minimum temperature of 12.3°C. For the hottest months of October to
February, the average maximum temperature is 31.8°C with some daily
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temperature’s rising as high as 45.2°C although averaging at highs of 33.8°C.
The cooler season is May to August with a minimum average temperature of
5.6°C and a recorded low of -3.5°C. The average monthly rainfall and
temperature data is shown in Figure 21.
The relative humidity varies between averages of 29% in the drier months and
86% during the wetter periods of the year.
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Figure 21. Average monthly temperature and rainfall in the area measured in
Marblehall, 100km away from the study site
2.14

Geology

The local municipality of Fetakgomo lies in the middle of three geological
formations. These are the Bushveld (Nebo) Granite in the western area, the
Transvaal sequence of sedimentary and Diabase complex in the central east
and eastern area, as well as the Bushveld Igneous Complex in the western
area. The soils are predominantly basic due to the climate (low rainfall).
2.15

Water resources

There are a number of water reservoirs at the Mphanama village, but many of
them are not functional because of a blocked pipe. People often buy water at
R25 for 210 litres which, on average, is used by 10 people in 3 days. The
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amount of money paid for a 20 litre container depends on the village section.
At the Magagamatala and Sepakapakeng sections, 20 litres of water costs
R2.50 whereas the same amount of water can be bought for R1 at the
Malaeneng section. It is believed that the Department of Water Affairs and the
municipality can help with the supply of water. According to the interviewees,
the municipality has been supplying water to the community with trucks since
2006. In some sections like Malaeneng, there are community taps (Figure 22)
with a sporadic supply of water. Sometimes the tap supplies water to the
community for only about one hour in three months. A new pipeline is being
laid from the Schoonoord area which will supply water to the Mphanama
village, but it is not known when the pipeline will be completed or which
sections will be supplied from it.

Figure 22. A boy pushing a wheelbarrow with water containers at the
Malaeneng section
Water from dams, rivers and springs is used for irrigation, washing and
drinking. However, water from these sources is not safe for drinking. One
interviewee reported that in 2008, there was one cholera incident at Ga-
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Matebane section, although no death was reported. The community therefore
needs to boil the water before drinking.
There are a few people who harvest water in large containers such as 5,000
litre JoJo tanks. For example, Ms. Diphofa from the Malaeneng section
bought such a tank in 2005 and only uses the water for cooking, drinking and
bathing, while she washes her laundry at Lepellane river.
2.16

Basic infrastructure and investments

Electricity in Ward 2 is the main energy source for light at 86.6%, with paraffin
(7.13%) also being used. For cooking purposes, 74.8% of the population uses
wood, and 21% electricity.
Water in Ward 2 has been identified by the villagers of Mphanama as one of
the main concerns (IDP, 2008) with 45% of the population having no access
to a pipeline. Of that proportion, 53% rely on the river or stream and 6% on a
dam/stagnant water to supply their needs. This shows that for both cooking
and water purposes, the population of Mphanama is directly reliant on the
natural environment to supply its basic needs.
The 2008 Integrated Development Proposal (IDP) document states that there
is inadequate staffing of the Mphanama clinic, and also that the clinic does not
have access to borehole or mainline water.
2.17

Gender Analysis

The percentage of females residing in Ward 2 is 57.5% with males at 42.5%.
In the Fetakgomo Local Municipality most of the age ranges appear normal;
however there are higher numbers of females than males in the economically
active age range of 15-34, suggesting that there is greater male absenteeism
(Figure 23). This could be due to a significant number of males working
outside the Fetakgomo municipality in Limpopo or further afield.
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Figure 23. Gender distribution per age group in the Fetakgomo Local
Municipality
3
3.1

STATE
Soil Assessment

The dominant land use is for grazing so the ability of the soil to support
productive pastures is of most concern. There are signs of an armour layer on
the hills and in the pastures (course sand particles remaining with the clay
and silt eroded away) and the agro-pastoral area near the water course has
tree mounds of about 20cm high (Figure 24), indicating both sheet and rill
erosion. Although there is a lot of disturbance in the area, the soils are
relatively stable. A summary of the soil data and chemical analyses is
presented in Tables 5 and 6.
3.1.1 Grazing
Sites S1 and S4 were taken in grazing land towards the eastern and
southwestern borders of the study area. Generally the granitic soils have a
high percentage of coarse sand while below the village the soils are alluvial
with a low clay percentage (Figure 25). Although fairly sandy, the soils at site
S4 have relatively good fertility. At site S1 near the Lepellane dam, the soils
are very stony and shallow and are suited to pasture only.
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Figure 24. Erosion due to overgrazing and trampling in the area approaching
the river. Note the sheet erosion indicated by the tree mound. The trampling
and overgrazing continues onto the river

Figure 25. Hills behind the valley bottom where alluvial soils are found
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Table 5. Table of survey results. It needs to noted that no earthworms were
found due to the survey having been conducted in winter
Sampling

S1

S2

S3

S4

S5

S6

Grazing

Urban

Location: S

24o35’59.7”

24o35’02.5”

E

29 51’41.9”

29 49’12.2”

29 49’23.5”

29 45’56.3”

29 48’31.0”

29 48’17.6”

East

East

East

West

West

North

3

3

4

1

4

3

16%

6%

4%

6%

2%

4%

Mispah

Hutton

Hutton

Hutton

Hutton

Hutton

Silty loam

Silty loam

Silty loam

Silty loam

Silty loam

Silty loam

Apedal

Apedal

Apedal

Apedal

Apedal

Apedal

400

1200

1200

1200

1200

300

Armour

Armour

Armour

Armour

layer

layer

layer

layer

Soil colour

Red

Red

Red

Red

Red

Red

Tillage pan

2

2

2

2

2

2

2

2

2

2

Crusts

2

2

2

2

2

2

Earthworms

0

0

0

0

0

0

Roots

2

2

2

2

2

2

Permeability

1

2

2

2

2

1

-

-

Dam water

-

-

-

No

No

Yes

No

No

No

NA

NA

NA

NA

NA

NA

Pasture

Pasture &

Cultivated

Pasture

Pasture &

Pasture &

cultivated

settlement

Site
Land Use
type

Aspect
Terrain unit
Slope
Soil type
Soil texture
Soil
Structure
Soil depth

Erosion

Aggregate
distribution

Water
resource
Irrigation
Ground
water
Crop

o

o

settlement

Vegetable
garden
24o34’43.0”
o

1

Grazing
24o37’40.9”
o

AgroPasture
24o33’26.5”
o

Armour
layer &
Islands

Urban
24o35’51.6”
o

Armour
layer

2
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Table 6. Analysis of the soils in the Fetakgomo municipal district
Land Use
Type
Grazing
Urban

Grazing

Ca

Mg

Na

R

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

ohm

A

15.5

30

2568

299

14.9

1570

7.68

A

63.5

139

1929

110

5.1

2230

8.37

B

24.4

127

1371

118

4.1

2370

8.5

C

3.9

125

1625

117

6.2

2530

8.47

A

20.8

90

1359

232

56.2

1430

8.09

B

1.6

57

3918

171

91.4

1470

8.87

C

0.32

40

4192

231

241.5

780

9.1

A

2.6

50

521

71

3.6

6730

6.3

B

1.1

18

864

129

7.2

2630

7.06

C

0.56

17

789

141

12.3

4880

7.04

A

2.2

136

223

69

2.6

5180

6.18

B

0.69

66

362

108

5.9

3740

6.32

C

0.35

47

769

208

29.9

1250

7.24

S1

S2

S3

S4

AgroPasture

K

Horizon

Vegetable
garden

P

Sampling
Site

S5

(Grazing)

pH

AgroPasture
(Cultivated)

S5

A

2.5

111

246

69

1.9

3350

6.04

Urban

S6

A

5.3

148

1049

67

2.4

1690

8.36

3.1.2 Vegetable Garden
The vegetable garden (site S3) is located in the alluvial soil deposits. Due to
cultivation and the use of kraal manure, soil fertility is maintained. There is a
concern that the sub soil is brackish, which is indicated by the high pH. The
top horizon has lower sodium content probably due to the sandy nature of the
horizon, which will allow leaching. The vegetable garden is irrigated by water
from the dam, which could be the source of the sodium, since salt crystals
were observed along the water course, just below the dam wall and near the
agro-pasture fields.
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Figure 26. The vegetable garden in the village. Note the soil is kept clear of
soil cover and organic material
3.1.3 Agro-Pastoralism
The soils in the agro-pasture are alluvial (site S5). Although cropped and not
fertilized they are not much different in fertility to the pasture soils. Beside the
phosphorus level, the soil is fertile, when compared with the values in Table 7.
Table 7. The norms for soil fertility for maize production
Fertility norms
Attribute
Org C

Unit

Norm

%

> 0.5

pH (water)
SA (Acid Saturation)
CEC
Ca

5.5 - 6.5
%

< 10

cmol c/kg

>2

mg/kg

200

Mg

mg/kg

50

K

mg/kg

80

P

mg/kg

10.0-20.0
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3.2

Vegetation Assessment

Due to the lack of pristine vegetation in the area, no sites were available for
the assessment of vegetation in an ideal state. Reference is therefore made
to a general description of veld types in the area. The vegetation of the area is
described as Sekhukhune Plains Bushveld by Mucuna and Rutherford (2006).
Other descriptions are Veld Type 18 Mixed Bushveld (Acocks 1975), LR 18
Mixed Bushveld (Low & Rebello 1996) and Acacia tortilis-Dichrostachys
cinerea Arid Northern Dry Bushveld (Siebert et al. 2002a).
According to Mucuna & Rutherford (2006) the vegetation consists mainly of
semi-arid plains and open valleys between chains of hills and small mountains
running parallel to the escarpment (Figure 27).

Figure 27. Topography of the study area
They also described the vegetation as predominantly short, open to close
thornveld with the abundance of Aloe species and other succulents. Some
areas are heavily degraded and overexploited by man for cultivation, mining
and urbanisation. Both man-made and natural erosion gullies occur in the
area (Figure 28).
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Figure 28. Gully erosion close to Lepellane river
Encroachment by indigenous microphyllous trees and invasion by alien
species is common throughout the area (Mucuna & Rutherford 2006).
Some of the important taxa for this area according to Mucuna & Rutherford
(2006) are:
- Tall trees: Acacia erioloba, Philenoptera violacea
- Small trees: Acacia mellifera subsp. detinens, Acacia nilotica, Acacia tortilis
subsp.

heteracantha,

Boscia

foetida

subsp.

rehmanniana,

Acacia

grandicornuta, Commiphora grandulosa
- Succulent trees: Euphorbia tirucalli
- Tall shrubs: Rhus engleri, Dichrostachys cinerea, Ehretia rigida subsp.
rigida, Grewia bicolour
- Low shrubs: Felicia clavipilosa subsp. transvaalensis, Seddera suffruticosa,
Lantana rugosa
- Succulent shrubs: Aloe cryptopoda, Euphorbia enormis, Aloe castanea, Aloe
globuligemma
- Graminoids (Grasses and sedges): Cenchrus ciliaris, Enneapogon
cenchroides, Panicum maximum, Uruchloa mossambicensis, Aristida
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adscensionis, Aristida congesta, Eragrostis barbinodis, Paspalum distichum,
Schmidtia pappophoroides, Stipagrostis hirtigluma subsp. patula, Tragus
berteronianus
- Herbs (Forbs): Becium filamentosum, Phyllanthus maderaspatensis,
Blepharis integrifolia, Corchorus asplenifolius
The natural veld of the area is used for grazing by cattle, sheep, goats and
donkeys (Figure 29).

Figure 29. Animals grazing in the area
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3.2.1 Current Vegetation:
A summary of the vegetation assessment is presented in Table 8.
It must be emphasised that the vegetation survey was done at a less
desirable time of the year (winter). Many of the grass species occurring in this
type of mixed bushveld are annuals and will be absent during winter. Although
they are annuals they may have a good grazing value e.g. Dactyloctenium
giganteum (Giant crowfoot).
Transects 1 and 2 were surveyed at the Segaga Water Point and 3 and 4 at
an area between Segaga Water Point and Motseore Water Point. At these
four sites the dominant grasses recorded were Aristida congesta var.
barbicolis, Tricholaena monachne and Eragrostis rigidior. Palatable grass
species such as Themeda triandra, Heteropogon contortus and Digitaria
eriantha were recorded at sampling sites 3 and 4. Woody species occurring at
these four sites include Peltophorum africanum (Weeping wattle), Sclerocarya
birrea (Marula), Dichrostachys cineria (Sickle-bush), Dombeya rotundifolia
(Wild-pear Dombeya), Combretum apiculatum (Red bushwillow), Acacia
tortilis (Umbrella Acacia) and an Asparagus shrub (Asparagus).
Transects 5 and 6 were recorded at the old lands on the flatter areas close to
the river. The dominant grasses recorded at these two sites were Aristida
congesta var. barbicolis and Eragrostis rigidior. Some of the woody species
present were Boscia albitrunca (Sheperds-tree) (Figure 30), Acacia tortilis,
Dicrostachys cineria and Sclerocarya birrea.
Transect 7 was surveyed close to the Lepellane river at the cattle kraals. It
was evident that this area was overgrazed as can be seen from the lack of
grass cover (Figure 31). Single grass tufts of Aristida congesta var. barbicolis
was the only graminoid recorded. Woody species recorded included Acacia
tortilis, Acacia robusta (Robust Acacia) and Boscia Albitrunca.
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Table 8. Summary of vegetation data for vegetation sampling sites
Land use
type

Grazing

Grazing

Grazing

Grazing

Sampling
site

V1

V2

V3

V4

Location

24°37’41”S
29°45’57”E

24°37’39”S
29°45’58”E

24°37’41”S
29°46’48”E

Altitude

1 233 m

1 235 m

Aspect

SW
1

Agro-

Agro-Pasture

Grazing

Grazing

Grazing

Grazing

Grazing

V5

V6

V7

V8

V9

V10

V11

24°37’45”S
29°46’49”E

24°33’49”S
29°48’29”E

24°33’26”S
29°48’31”E

24°32’45”S
29°48’30”E

24°35’58”S
29°48’20”E

24°35’57”S
29°51’42”E

24°35’38”S
29°51’50”E

24°35’11”S
29°49’21”E

1 305 m

1 305 m

899 m

905 m

883 m

1 120 m

1 018 m

970 m

1 020 m

S

W

SW

N

N

SE

N

NE

NW

N

1

3

3

4

4

3

3

3

4

3

1-2°

1-2°

20-25°

25-30°

1-2°

25-30°

Shrubland

Woodland

Open
grassland

Woodland

Woodland

Boscia
albitrunca,
Acacia
robusta

Dombeya
rotundifolia,
pappea
capensis,
Kirkia
acuminata

_

Acacia
tortilis,
Boscia
albitrunca,
Sclerocarya
birrea

Boscia
albitrunca

Acacia
tortilis

Xerophyta
retinervis

_

_

Acacia
tortilis

_

_

_

_

Euphorbia
ingens,
Euphorbia
cooperi

_

Themeda
triandra,
Monocymbium
cerisiiforme,
Setaria sp.

_

Cynodon
dactylon,
Eragrostis
sp.

Cynodon
dactylon

_

Aristida
congesta var.
barbicolis,
Tricholaena
monachne,
Monocymbium
cerisiiforme

Aristida
congesta
var.
barbicolis,
Eragrostis
rigidior

Aristida
congesta
var.
barbicolis,
Eragrostis
sp.

Aristida
congesta
var.
barbicolis,
Cynodon
dactylon

Pasture

Terrain unit
Slope

1-2°

1-2°

1-2°

1-2°

1-2°

Vegetation
Type

Open
grassland

Open
grassland
Sclerocarya
birrea,
Peltophorum
africanum,
Dombeya
rotundifolia
Dicrostachys
cineria,
Acacia tortilis

Open
grassland

Open
grassland

Open
grassland
Boscia
albitrunca,
Acacia
tortilis,
Sclerocarya
birrea

Trees

Shrubs

Succulent
trees

Boscia
albitrunca

_

Euphorbia
sp.

Pallatable
grasses

Cynodon
dactylon

Dominant
grasses

Aristida
congesta
var.
barbicolis,
Tricholaen
a
monachne

_

_

_

_

Dicrostachys
cineria

_

_

_

_

Themeda
triandra

Cynodon
dactylon,
Heteropogon
contortus,
Digitaria
eriantha

Heteropogon
contortus,
Cynodon
dactylon

_

Aristida
congesta var.
barbicolis

Aristida
congesta
var.
barbicolis,
Digitaria
eriantha

Aristida
congesta
var.
barbicolis,
Tricholaena
monachne

Aristida
congesta
var.
barbicolis,
Eragrostis
rigidior

Open grassland
Boscia
albitrunca,
Acacia tortilis,
Sclerocarya
birrea, Ximenia
caffra
Dicrostachys
cineria, Ehretia
rigida
_

Digitaria sp.

Aristida
congesta var.
barbicolis
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Land use
type

Grazing

Grazing

Grazing

Grazing

Sampling
site

V1

V2

V3

V4

Basal cover

3%

2%

3%

Veld
Condition

Exremely
bad

Exremely
bad

Tree
Density

<1 000/ha

Invader
species

Populus
sp.,
Opuntia
sp.

Agro-

Agro-Pasture

Grazing

Grazing

Grazing

Grazing

Grazing

V5

V6

V7

V8

V9

V10

V11

4%

4%

3%

<1%

2%

2%

3%

2%

Bad

Bad

Exremely
bad

Exremely
bad

Exremely
bad

Exremely
bad

Exremely
bad

Exremely
bad

Exremely
bad

<1 000/ha

<1 000/ha

<1 000/ha

<1 000/ha

<1 000/ha

2 500/ha

<1 000/ha

<1 000/ha

<1 000/ha

<1 000/ha

Dicrostachys
cineria

_

_

Dicrostachys
cineria

Dicrostachys
cineria

Acacia
tortilis

_

_

Agave
sisalana

_

Pasture
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Transect 8 was recorded close to Water reservoir 4. The dominant grasses
recorded include Aristida congesta var. barbicolis, Tricholaena monachne, cf
Monocymbium cerissiforme, Melinis repens and Eragrostis rigidior. The
woody species in the area include Aloe marlothii (Figure 32), Dombeya
rotundifolia, Pappea capensis (Jacket Plum) and Kirkia acuminata (White
Kirkia). The shrub Xerophyta retinervis (Monkey’s tail) was also recorded in
the area.

.
Figure 30. The tree Boscia albitrunca (Sheperds-tree) is protected by the
people
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Figure 31. No grass cover in the area

Figure 32. The succulent Aloe marlothii
Transect 9 was recorded close to Water reservoir 1. The grass cover was
very low and the species recorded were Eragrostis rigidior and Aristida
congesta var. barbicolis (Figure 33).
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Figure 33. Very low grass cover
Transect 10 was surveyed close to the dam at the eastern border of the study
area. The dominant grasses recorded were Aristida congesta var barbicolis
and Eragrostis species. Woody species present in the area were Acacia
tortilis, Boscia albitrunca, Sclerocarya birrea and the exotic Agave sisalana
(sisal) (Figure 34).

Figure 34. The exotic Agave sisalana
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Transect 11 was surveyed close to Water reservoir 3. The dominant grasses
recorded were Aristida congesta var barbicolis, Eragrostis rigidior and
Cynodon dactylon. The woody species present in the area include Boscia
albitrunca, Euphorbia ingens (Naboom Euphorbia) and Euphorbia cooperi
(Figure 35). The growth form of Acacia tortilis in this area is a dwarf shrub.

Figure 35. Euphorbia species occurring in the area
3.2.2 Vegetation cover:
The basal cover of the vegetation was calculated from the strikes on the
200m line transect survey. The basal cover of the grass species range from
<1% at sampling transect 7 to 4% at sampling transects 3 and 4. The basal
and crown cover of the vegetation is the highest at the Segaga and Motseore
water point areas as well as the area at the old lands (Figure 36A). This can
be ascribed to less pressure from animal grazing. Most of the animals are
kept close to the Lepellane River and the dam and therefore the vegetation
cover at these areas are very low (Figure 36B).
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A

B

Figure 36. A - Average basal cover; B - Low basal cover
3.2.3 Veld condition:
The veld condition of the veld was determined using a subjective method
using certain indicators as basis. The indicators used include density, basal
cover, botanical composition, vigour and the condition of the soil surface.
Looking at the study area as a whole, the veld condition is extremely bad
(Table 8). The standing biomass could not be calculated because of the lack
of plant material to cut and weigh. The lack of plant material can be ascribed
to the time of the year (winter) and overgrazing by animals.
A tree density of less than 1000 trees/ha is generally seen as beneficial and
densities higher than that become less favourable for grazing land. The tree
density in the study area is less than 1000 trees/ha except for the area close
to the river where the tree Acacia tortilis reach a density of up to 2500
shrubs/ha (Figure 37).
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Figure 37. Bush encroachment by Acacia tortillis
The following declared invader and exotic species were recorded in the study
area:
•

Agave sisalana (Sisal) (Figure 38),

•

Senna didymobotrya (Wild Senna) (Figure 39),

•

Opuntia ficus-indica (Prickly pear) (Figure 40), and

•

Opuntia imbricata (Imbricate prickly pear) (Figure 41).

Figure 38. Agave sisalana (Sisal)
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Figure 39. Senna didymobotrya (Wild Senna)

Figure 40. Opuntia ficus-indica (Prickly pear)

Figure 41. Opuntia imbricata (Imbricate prickly pear)
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Survey sites 1 to 4 are less degraded than the other seven sites due to the
reduced accessibility of these sites and the distance from the village (Table
8). Extensive veld management is needed if the grazing land is to be
improved.
3.3

Water Resources Assessment

3.3.1 Rapid overview of Water Resource Degradation
Visual observations indicate that the wetland system historically comprised a
valley bottom with slow water movement and lateral inundation. Due to
erosion and land use the hydrology of the wetland system was critically
modified. The wetland system changed from a slow flowing floodplain to a
high velocity channelled valley bottom, with little lateral inundation and total
loss of wetland functions. The only remaining water retention in the system is
the damming up of water in the Lepellane dam.
Down stream/Off site/neighbouring impacts:
Local land use and management may impact/affect off-site/neighbouring
areas:
The over utilization and exploitation of the vegetation/land results in severe
soil surface erosion and gully erosion, especially due to the topography of the
area and during summer rainfall (high intensity storms with high water
volumes and high velocity water flows). Lack of vegetation on the river bank
combined with high velocity floods (summer) cause severe channelled
erosion/incision of the main stream (Figures 42 and 43).
This critically modified channel (increase in depth of main stream) prevents
the natural inundation of the water to the side of the main stream. Down
stream impacts caused by this critically modified system is sedimentation of
the river in neighbouring down stream areas and eventually total loss of
wetland function.
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Figure 42. Erosion and channel incision

Figure 43. Erosion and channel incision
Upstream effects:
The critically modified upstream areas - as a result of land use and poor land
management – severely impact on the water resources of the Mphanama
village. There is a severe loss of surface water availability due to lack of
vegetation (and habitat) resulting in no water retention; floods during extreme
events/during the rainy season cause sediment deposition/accumulation in
the river and dam. Although signs of salinization (salt deposits in downstream
channels and surrounding soil surfaces; Figures 44 and 45) were observed,
the water quality/suitability for human and animal consumption (drinking
water) and for agricultural use, were not measured.
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Figure 44. Salt deposits on soil surface

Figure 45. Signs of salinization on soil surface
Human and natural causes of off-site impacts/effects:
Natural causes include: Change of seasonal rainfall; dust storms due to a lack
soil/ground cover; floods: aspect/slope of site, intensity of storm, lack of water
retention; topography and the effects on runoff and the flow regime of the
river/wetland.
Human induced causes include: poor soil-, crop- and rangeland management;
removal of natural vegetation; over-exploitation of vegetation for domestic
use: overgrazing; disturbance of the water cycle leading to accelerated
changes in water level of ground water aquifers, lakes and rivers.
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3.3.2 Semi-quantitative assessment
Visual observations made at the Lepellane Dam and Lepellane river
Water Quality:
Observations regarding the water quality revealed the following:
•

Water color – Light green/brown color slightly cloudy (dam) to naturally
transparent (river) – (eutrophication/sewage: green-opaque; sediment
load: brown-opaque)

•

Low presence of algae (Figures 46 and 47)

•

Presence of animal faeces and tracks (pollution) (Figure 47)

•

Absence/very limited visible aquatic (fish and insect) life

•

Visible signs of patches and thin layers of salt on the soil surface at the
water edge (water salinity was not tested – chloride sodium,
magnesium ions were not quantified)

Figure 46. Floating macrophytes (nutrient enrichment)
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Figure 47. Filamentous algae (nutrient enrichments) and animal tracks next to
dam
Water Quantity:
The following observations were made in terms of the water quantity:
•

Water level of river – very small flow of water in a large riverbed, thus
the stream flowing represents a very small fraction of the capacity of
the water body (Figure 48)

•

Occurrence of floods – flood marks, sediment deposits and sediment
layering observed in eroded banks provide clear evidence of significant
increase in water volume/floods (Summer)

•

Water depth (height of water table in wells and boreholes) was not
determined (specialist information required, interviews)
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Figure 48. Low water level in the Lepellane river
Water Demand:
Water supply for human and livestock consumption is overexploited (demand
for water exceed supply)
Although the exact quantity of available water and the amount of water
required for human and animal consumption per day is not known, it was
observed that substantial amounts of water was withdrawn from the dam and
river for drinking/household use for people and animals, and to a limited
extend for irrigation purposes. Cement reservoirs (Figure 49) were empty at
the time of the survey and water was supplied to the village by the
municipality by means of trucks (Figure 50). The municipality trucks distribute
the water to the community members at water collection points (Figure 51).
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Figure 49. Cement reservoir

Figure 50. Water supplied to village by truck
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Figure 51. Water collection point
Aridification and Water Use Efficiency:
•

Presence of woody plant species in valley bottom indicates that no
inundation of the valley bottom is taking place

•

Marked difference in the drying up of plant further away from river and
dam

•

Clear signs of rainwater loss by runoff and soil erosion/soil movement
(sheet erosion): rills or gullies due to inadequate soil cover and /or lack
of ineffective soil and water conservation measures

•

Loss of rainwater by soil evaporation as large areas of soil is
uncovered and bare during long periods of time

•

No irrigation technology for irrigation water distribution were observed

•

Although some water harvesting techniques such as the dam, river, JoJo tanks, cement reservoirs and pans to store excessive water are
employed for domestic use for the Mphanama area, the capture of
rainwater/runoff water for domestic use was limited/negligible
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3.3.3 Degradation assessment of specific water bodies
River/stream banks, lake shores and coasts – degradation or protection:
Degradation of the river and river bank is caused by on/off site effects and has
severe implications on the sustainability of the watercourse, and may lead to
increased risk of erosion and sedimentation of downstream areas/settlements:
Due to the direct human intervention through the damming up of the river
water – building of the dam wall - there is a reduction in the inflow of water
into the river below the dam, altering the water level and water flow into the
river. The change of the water inflow regime therefore caused increased
floods and reduced low flow – thus a change of perennial to seasonal flow.
Due to the severe modification of the riverbed as a result of by high velocity
flows/floods and therefore the incision/deepening of main steam, together with
to sedimentation/accumulation of soil in the river, changes in the direction of
the river channel, is evident/noticeable. The riverbank is undercut/unstable
with signs of active bank erosion with vegetation that is partly disturbed with
cultivated land within less than 10m of the riverbank.
Animal activity such as presence of faeces and the compaction of river banks
due to trampling (many entry points where animals have access to the water,
Figure 52) and movement of tractors and trailers to collect water in 20/25ℓ
plastic containers (Figure 53) and the rinsing of these chemical containers
(Figure 54) may lead to human and animal health risks: disease and pollution.
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Figure 52. Compaction of riverbank due to trampling

Figure 53. Tractors and trailers are used to collect water in 20 or 25 litre
plastic containers
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Figure 54. Rinsing of plastic chemical containers in dam
3.3.4 Wetland Index for Habitat Integrity (WETLAND-IHI)
The Present Ecological State of the wetlands of the Mphanama Village is
Ecological Category E: “Seriously modified. The loss of natural habitat, biota
and basic ecosystem functions is extensive” (DWAF 2007).
The results from the Wetland IHI model are supported by the LADA
questionnaires on Water Resource Degradation Assessment. The LADA
questionnaires should be treated with cognizance as the method to obtain
information could be subjective, as the interpretations of the observations is
left to the researcher/surveyor and could therefore be biased, whereas the
WETLAND-IHI model comprise of various index’s and reference standards, as
assessed relative to the deviation from the reference state/condition (the
natural or pre-impacted condition of the system); taking into account the
ranking of the factors that are being evaluated, weighting (the relative
importance of each factor being assessed), rating (the score of the degree of
impact or change for the factor being evaluated), extent (the percentage of the
area extent of the wetland system which has been impacted by the factor
being evaluated) and confidence (where a low confidence (1) would be where
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there is scarce data and a high confidence (5) would be where observed
information and ecological data is available). The results of the model
therefore are based on actual scientific facts and not on potentially bias
interpretation of the observations made at the study site.
Measures could be implemented for riverbank protection, the sustainable use
of the river and other surface water bodies.
Watering points (wells, springs and dam/artificial reservoirs) – degradation or
protection:
Visual observations comparing land close to the water point/dam with land
further away indicated that more that 50% of land comprise of bare soil due to
the removal of ground cover/vegetation leading to severe and extended
erosion: rills and gullies. Severe and extended soil compaction and crusting
were observed around the dams/open water bodies where there animals have
various access points to the water. Specialist survey studies must be
undertaken to determine species composition of grassland: proportion of
perennial/annual species and proportion of palatable species. No soil and
water conservation measures for the protection of the water points/dams were
observed.
Wetlands:
From visual observations it can be reasoned/concluded that the wetland areas
and the habitat it provides, has been critically modified/severely affected by
altered hydrological cycle, pollution (chemicals: rinsing of plastic pesticide and
herbicide containers, use of fertilizers, pesticides and herbicides), and severe
soil erosion due to overgrazing/poor vegetation cover. These effects severely
impacts on the hydrological-, ecological- and biological functions of the
wetlands. Productive capacity for livestock grazing, wild food harvesting,
construction material and cultivation of the wetlands are poor. Signs of
frequent and damaging downstream flooding observed. Fauna and floral
biodiversity (aquatic vertebrates: amphibians and invertebrates: insects)
greatly reduced relative to “normal”/expected communities
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4

DRIVERS AND PRESSURES

The main causes of land degradation in order of importance are natural
causes, followed by a lack of fencing and inappropriate crop and rangeland
management. These causes affect land degradation in all the land use types
and are therefore discussed collectively.
Indirect causes or drivers of land degradation in the area include (in order of
importance) population pressure, poverty, low education and limited access to
knowledge and support services, inputs and infrastructure, and others.
4.1

Natural causes

The rainfall has become more erratic and variable during the past 20 years
and when rainfall occurs, the intensity is high, which causes heavy run-off and
low infiltration into the soils. The topography of the area, which includes hills,
foot slopes and the valley bottom, also leads to an increase in rainwater runoff which leads to extensive water erosion in large areas. The soils in this area
are prone to erosion due to its general sandy nature. Erosion occurs in most
forms, including sheet, rill and gully erosion, which contributes to flooding and
the loss of topsoil in all the land use types.
4.2

Inappropriate cropland and rangeland management

Inappropriate management of the natural resources in general is a major
cause of land degradation in the area which goes hand in hand with serious
overgrazing. The umbrella of inappropriate management includes many
factors such as the depletion of plant nutrients in soils, overgrazing, and a
lack of fencing. Overgrazing in turn leads to a reduction in plant cover,
residues, a depletion of palatable grass species and bush encroachment
(specifically close to the river).
Land users do not apply fertilisers during crop production, crop residues are
grazed by livestock and soil cover is not maintained, which aggravates the
heavy run-off. The lack of fences aggravates the problem since animal traffic
can not be regulated effectively and livestock often destroy crops before they
are ready for harvesting. Since annual crops are planted, soil preparation
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(ploughing) is done annually which further aggravates degradation of the
soils.
Even though livestock is known to be an important resource and indicator of
wealth, the land users were reluctant to discuss details surrounding livestock
due to the association of livestock with land degradation. The presence of
livestock in the area has a two-fold effect. The lack of fencing and animal
control leads to severe overgrazing, while, at the same time, leading to a
reduction in the cultivated areas due to crop damage caused by the livestock.
The reduction in cultivated land leads to a decrease in food production.
4.3

Population Pressure

The population pressure is considered high in terms of land users’ direct
dependence on the natural resources for survival, especially when the area is
already in a degraded state. Together with other pressures such as the
inappropriate management and natural pressures, the chain of events leading
to land degradation becomes longer.
4.4

Poverty

Poverty leads to an increase in the demand for energy resources such as fire
wood, which leads to an increase in the use of the natural resources to
sustain livelihoods. It also affects the management of natural resources as
land users are not able to invest in inputs such as fertilizers and fencing.
4.5

Education and access to knowledge and support services

The role of education as a pressure on land degradation is seen in terms of a
lack of education and skills amongst land users, including education in the
sustainable use of natural resources. In terms of support services, there is a
shortage in the availability of sufficient extension support.
4.6

Inputs and Infrastructure

A lack of sufficient shops and a co-operative is a problem which is aggravated
by the general condition of dirt roads in the area. The lack of fencing leads to
poor management of grazing land and reduced crop production due to animal
traffic. The limited availability of water points for livestock use leads to a
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gradient in the vegetation degradation with the highest level of degradation
near the dam and river. This is due to the larger concentration of livestock
near these more accessible water points. Due to the generally low production
levels, the current marketing outlets (local retailers) seem sufficient.
4.7

Others

Several other causes of land degradation were identified by members of the
assessment team during the analysis phase. These include: 1) a negative
connotation to agriculture amongst younger people, since working in a school
garden is often used as a form of punishment; 2) westernisation, personal
growth or modernisation of younger generations who want to make a living in
the cities and not continue with the agricultural heritage they were raised with;
and 3) a lack of financial returns from agriculture which could serve as an
incentive.
5

IMPACT ON ECOSYSTEM SERVICES

Land degradation in the Mphanama village generally has a negative impact
on all ecosystem services.
5.1

Provisioning Services

Provisioning services in the grazing and cropland areas are highly impacted
by a decline in the number and quality of plant products obtained in these land
use types. The area of land available per person for production is also
impacted on due to degradation in soils, vegetation and the water resources.
In terms of the water resources, there has been a large loss of ecosystem
function at the river and dam due to low water quantity and siltation which
leads to a decrease in water quality.
5.2

Regulating and Supporting Services

Land degradation such as erosion and a loss of soil cover impacts highly on
the regulation of run-off water during the rainy season, which also reduces the
infiltration of water into the soil. The lack of vegetation cover and a decline in
plant species composition also negatively impacts on biodiversity in the area,
at inter- and intra- species, as well as habitat level.
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The soils are more tolerant to the degradation in terms of structure and soil
formation, but the maintenance of the nutrient and organic matter status is
impacted by the lack of soil cover and fertilizer inputs. However it should be
mentioned that the inherent high temperatures in this area will reduce the
potential accumulation of C in the soils.
5.3

Cultural Services

The largest impact on cultural services is the impact on food and livelihood
security, as it was indicated in the focus group discussion that most
households survive by growing crops. Infrastructure such as roads and the
dam is also affected by land degradation through the formation of gullies and
siltation of the dam.
6

IMPACT ON HUMAN LIVELIHOODS

The Mphanama village is based on a communal system with the land
belonging to the traditional authority. Land users can request land for crop
production from the traditional authority, but a lack of restrictions on cropland
size in the past has led to different size croplands being demarcated by
different people. Most land users consider themselves to be full-time farmers
and generally rely strongly on the natural resources for their livelihoods and
crops are planted to provide food for households. The traditional authority also
provides regulations regarding the cutting of trees, but these regulations are
not enforced uniformly and are therefore not adhered to consistently. It seems
that generally, the communal system and the rules that exist create some
confusion amongst land users and can also lead to disagreements about
boundaries of cropland areas.
Even though households have this access to the land to supplement their
livelihoods, many people have abandoned their croplands due to a lack of
fencing to keep livestock out of the crops. This reduction in crop production
impacts directly on the ability of households to provide food for their families.
This vulnerability in is also closely linked to the natural environment such as
the variability and intensity of rainfall, high summer temperatures, sandy soils
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and the distribution of natural water resources. 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.
In addition to the reduction in crop production, the lack of fencing also leads to
severe overgrazing in the area, which in turn affects the quality of livestock. In
the past, the number of cattle in a household was used as a measure of
wealth. However, when discussed in the context of degradation, land users
were reluctant to discuss details about livestock and very little information is
available.
Households seem fairly homogenous in terms of asset capitals and distinct
categories were not identified during the assessment. Wealth is measured
mostly in the form of human and physical capital, specifically the level of
education, owning a vehicle and the size of one’s house. The impact of
degradation on assets includes low crop production levels, reduced
availability of fodder for livestock and a lack of water during the dry season.
This in turn increases the vulnerability and financial pressure on households
who now need to buy food that they would normally produce themselves and
alternative sources of income are needed. This income is mainly received in
the form of government child support grants which land users have indicated
has improved their financial situation. The availability of child support grants
again impacts partly on the education level in the community, as young girls
fall pregnant in order to qualify for these grants and do not return to school
after giving birth. The population therefore increases which in turn increases
the number of people that relies on the available resources for their
livelihoods.
A few households also have relatives that work in metropolitan areas and
send money home. Policies such as employment equity may makes jobs
more accessible to people and increase the motivation for people to find work
in metropolitan areas and send money home.
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Land users did not indicate pronounced differences in terms of the way they
experience land degradation, the activities that cause degradation, or the way
they react to it. The study area therefore seems fairly homogeneous in terms
of the impact of degradation on human livelihoods.
7

RESPONSES

Very few current SLM practices are being implemented in the study area. The
few that do occur, include roof water harvesting, the building of a dam next to
a fountain and the use of grey water for irrigation in homestead gardens.
Table 9 gives a summary of these practices, as well as suggested future
practices that can be implemented in the area, together with the possible
constraints in implementation.
Generally, the adoption of a sustainable crop production system such as
Conservation Agriculture (CA) which emphasizes crop diversification, crop
rotation to recycle soil nutrients and minimum or no-till to reduce carbon
emissions and preserve soil water. CA will be introduced to leader farmers
participating in the following Eco-technology project to be implemented by the
ARC-ISCW, together with roof water harvesting.
It is also strongly recommended that erosion measures such as stone-lines
are constructed across the slopes to slow and reduce runoff. Planting of
vetiver grass could also be used across rill erosion channels and gullies which
is a low cost measure to slow down water flow and increase sedimentation in
rills and gullies.
Proper management of the grazing land is also essential to reducing
degradation in the area and improving the quality of livestock. In order to
achieve this, a series of actions are needed as indicated in Table 9 to devise
a complete management system, which would require large inputs such as
fencing and education.
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Table 9. Current and suggested Sustainable Land Management Practices
Land Degradation
Problem

Conservation
effectiveness
+, neutral or -

SLM Practice

Extent of
uptake by land
users (%)

Constraints to Adoption

Current
No rain water retention
/ high surface water
run-off

Roof water harvesting

+

>80%

No rain water retention
/ high surface water
run-off

Building of dam next to fountain

+

NA

Distance to accessible
water

Grey water use for irrigation of
homestead agriculture

+

>80%

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
Availability of suitable areas
Lack of sufficient water volume available, lack
of education in terms of correct and efficient
implementation

Suggested by Researchers
Low Crop Production

Conservation Agriculture

+

Packing of stone lines / vetiver
grass lines

+

Overgrazing

Separate different veld types

+

Overgrazing

Divide grazing area in camps

+

Erosion

Overgrazing
Overgrazing
Low animal production
Low animal production

Identify grass species and grazing
values
Determine grazing capacity of
each veld type
Grazing system that promote
animal production without
deterioration of natural resources
Determine the correct stocking
rate

Education and training
Equipment
Inputs e.g. fencing, herbicides, pesticides, seed
Manual labour
Availability of stones
Education and training
Lack of infrastructure such as fences. Lack of
finances
Lack of infrastructure such as fences. Lack of
finances

+

Lack of veld knowledge and education

+

No camps

+

Lack of knowledge on different grazing systems
available

+

Cooperation between all the owners of animals
as well as the traditional community leaders
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Currently people also respond to degradation by relying more on other sources of
financial income such as government grants, which puts higher pressure on the
social system.
8

LINK BETWEEN NATIONAL AND LOCAL ASSESSMENTS

A direct comparison of LADA local and national assesmsment 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 10 and 11 present a
summary of the local assessment results as well as preliminary national
assessments results for the Cultivated Subsistence and Savannah LUSs in terms of
types and causes of degradation. Local results are for the present study area, while
national results are given for the whole Fetakgomo Local Municipality.
In terms of indicating the types of land degradation that occur, the national
assessment is limited to the number of main degradation types that can be indicated,
while the local assessment provides more detail on degradation in the Savannah
LUS. The main degradation types in both the Savannah and the Cultivated
Subsistence LUSs are water erosion and biological degradation, while chemical soil
degradation is also indicated in under Cultivated Subsistence. These degradation
types are indicated in both the national and the local assessments. Water erosion is
mainly in the form of topsoil loss and gully erosion. The biological degradation types
are listed as more comprehensive in the local assessment due to the bad state of
degradation of the grazing lands in the study area. The assessment data for the
Fetakgomo Municipality therefore gives a good representation of the degradation
types experienced at the local level.
The indirect causes (drivers) of degradation are almost identical between the two
assessment levels for both the Savannah and Cultivated Subsistence LUSs. An
issue raised during the local assessment was the lack of financial returns obtained
from agriculture and also a lack of interest amongst the younger generations to
pursue agriculture due to modernisation.
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Table 10. Comparison of degradation types and indirect causes of degradation in LADA local and national assessment results.
Cultivated
Subsistence
Type
Soil erosion by water (W)
Chemical soil deterioration (C)
Biological degradation (B)

Water degradation (H)
Indirect Causes (Drivers)
Population pressure
Land tenure
Poverty
Governance / institutional
Inputs and infrastructure
Education, access to knowledge
and support services
Others

QM
Code
Wt
Wg
Cn
Bc
Bs
Bf
Bh
Bl
Bq
Ha

Description
Loss of topsoil
Gully erosion
Soil fertility decline and reduced OM content
Reduction of vegetation cover
Quality and species composition / diversity decline
Detrimental effects of fires
Loss of habitats
Loss of soil life
Quantity / biomass decline
Aridification

Savannah

Local

National

Local

National

X
X
X

X
X
X

X
X

X
X

X
X
X
X

X
X

X
X

X

X
X
X
X
X

X
X

p
t
h
g
r

X

X

X
X
X

X
X

X
X
X
X
X

e

X

X

X

o

X
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Table 11. Comparison of the direct causes of land degradation in LADA local and national assessment results.
Cultivated
Subsistence
Direct Causes (Pressures)
Soil management (s)

QM
Code
s1
s2

Crop and rangeland management (c)

s3
s4
c1
c2
c3
c4
c6
c7
c8

Overgrazing (g)

c9
g1
g2
g3
g4

Disturbance of the water cycle (w)
Land use for urbanisation and

g6
w1
w2
u1

Description
Cultivation of highly unsuitable / vulnerable soils
Missing or insufficient soil conservation / runoff and
erosion control

Local

X

National

X
X

X
X

X

X
X

Shortening of the fallow period in shifting
cultivation
Inappropriate use of water in rain fed agriculture
(e.g. excessive soil evaporation and runoff
Bush encroachment and bush thickening
Occurrence and spread of weeds and invader
plants
Others
Excessive numbers of livestock
Trampling along animal paths
Overgrazing
Too long or extensive grazing periods in a specific
area or camp leading to over-utilization of palatable
species
Others
Lower infiltration rates / increased surface runoff
Others
Settlements and roads

Local

X

heavy machinery
Tillage practice
Reduction of plant cover and residues
Inappropriate application of manure, fertilizer,
herbicides, pesticides and other agro-chemicals or
waste
Nutrient mining

National

Savannah

X
X

X
X
X
X

X
X
X
X
X

X

X
X

X

X
X
X
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infrastructure development (u)
Over-exploitation of vegetation for
domestic use (e)
Discharges (p)
Natural Causes (n)

Deforestation and removal of natural
vegetation due to: (f)

p3
p5
n3
n5
n6
n7

Excessive gathering of fuelwood, timber, fencing
materials, brooms, thatch
Excessive runoff
Others
Heavy / extreme rainfall
Floods
Droughts
Topography

f2

Expansion of urban / settlement areas and industry

e1

X
X
X
X
X

X
X
X
X
X

X
X
X

X

X

X
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The proposed direct causes (pressures) of degradation vary more between the two
levels of assessment in both the Savannah and Cultivated Subsistence LUSs. In the
local assessment the main causes of degradation in the cultivated areas were
attributed to poor soil and crop management, as well as natural causes. Mostly
conventional tillage practices are implemented in the study area and very little runoff
control is implemented. Soils are also depleted of nutrients due to a lack of proper
and sufficient fertilisation. In the Savannah LUS degradation at the local level 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 and a reduction in plant cover
which increases the risk of soil erosion.
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
explores the issues at a somewhat deeper level.
9

CONCLUSIONS

Generally, addressing land degradation will require effective participation by a broad
range of stakeholder groups such as the traditional leaders, community, the
Department of Water and Environmental Affairs (DWEA), the Limpopo Department
of Agriculture (LDA) and the municipality. Due to the nature of the pressures in this
area, inputs are needed to enable proper management of the natural resources. One
of the first inputs needed is proper fencing to keep livestock out of croplands and
also enable the proper management of grazing land.
This may include the adoption of technologies which helps to improve and sustain
the productivity of rainfed agriculture. These technologies include rainwater
harvesting, sustainable vegetable production and Conservation Agriculture (CA).
Improved access to extension and marketing services such as access to cooperatives will also promote an enabling environment for the community.
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Development of policies, regulations, and incentive structures are needed such as
improved land tenure systems to appropriately value renewable natural resources,
including water, to encourage efficient and sustainable use and management to
reduce sedimentation of shared water bodies.
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APPENDIX A. SCORE SHEET FOR DIRECT CAUSES OF LAND DEGRADATION IN THE STUDY AREA
Direct causes /pressures of degradation

Relevant

Major

s: Inappropriate soil management
(s1) cultivation of highly unsuitable / vulnerable soils
(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)
c: Inappropriate crop and rangeland management (annual, perennial, shrub and tree crops)

4

(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)

X

(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
(c9) others (specify under column h) Remarks) Lack of crop and rangeland management (e.g. fencing
required)

X
X

f: Deforestation and removal of natural vegetation due to:
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(f1) large-scale commercial forestry,
(f2) expansion of urban / settlement areas and industry

X

(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, brooms, thatch

X

(e2) removal of fodder
(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
(g3) overgrazing and trampling around or near feeding, watering and shelter points
(g4) too long or extensive grazing periods in a specific area or camp leading to over-utilization of
palatable species
(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.
(i1) industry

X
X

(i2) mining
(i3) waste deposition (Plastic containers obtained from JHB and washed in river)
(i4) others - specify

X
X

X
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u: Land use for urbanisation 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

3
X

(u2) (urban) recreation
(u3) others (specify under column h) Remarks)
p: Discharges leading to point contamination of surface and ground water resources, or
excessive runoff off-site (neighbouring areas)
(p1) sanitary sewage disposal
(p2) waste water discharge
(p3) excessive runoff

X

(p4) poor and insufficient infrastructure to deal with urban waste (organic and inorganic waste)
(p5) others - specify (Grey water use for irrigation which washes into river system)
p5 Use of river for washing and animal defacation (human health risk)
q: Release of airborne pollutants from industrial activities, mining and urbanisation leading to:

X
X
X

(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
(w2) others (specify under column h) Remarks) Heavy siltation of dam and river
o: Over-abstraction / excessive withdrawal of water:

X
X

(o1) irrigation
(o2) industrial use
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(o3) domestic use
(o4) mining activities
(o5) decreasing water use efficiency
(o6) others (specify under column h) Remarks) Lack of sufficient domestic water supply
n: Natural causes:

X
5

(n1) change in temperature
(n2) change of seasonal rainfall (perception of land users)

X

(n3) heavy/extreme rainfall (intensity and amounts)

X

(n4) windstorms / dust storms
(n5) floods

X

(n6) droughts

X

(n7) topography

X

(n8) other (earthquake, volcanic eruptions, landslides, highly fragile natural resources, etc.)
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APPENDIX B. SCORE SHEET FOR INDIRECT CAUSES OF LAND DEGRADATION
Indirect causes/drivers of degradation
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.
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.)
Land Tenure (t): Poorly defined tenure security / access rights may lead to land
degradation, as land-users are reluctant to invest in management when returns are
not guaranteed.
Poverty (h): limits land-user investment and choice. Poor people often have no
alternative but to use marginal land that may be particularly prone to land degradation
(e.g. steeply sloping areas)
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.
Inputs and infrastructure (r): (roads, 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.

Relevant
X High in terms of
people's direct
dependency on the
natural resources for
survival
X In direct relation to
population changes and
dynamics
X No laws regarding
natural resource
management
X Poverty increases the
demand for energy
resources (e.g. fire
wood)

Major

5

4

X

X

2
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Education, access to knowledge and support services (e): Educated land users
are less likely to be poor and more likely to adopt new technologies. Land users with
education often have higher returns from their land. Education can also provide offfarm labour opportunities.
War and conflict (w): leading to reduced options for using the land and reluctance to
invest .
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
Others (o): (specify under column h) Remarks) Westernisation / personal growth /
modernisation of younger generations
Others (o): (specify under column h) Remarks) Lack of financial returns from
agriculture as incentive

X a)Lack of education
and skills in general b)
Available extension
support

4

X Not always adhering
to local rules /
inconsistency in
enforcment of rules,
depending on financial
standing of individuals /
land tenure details
X
X

1

X
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APPENDIX C. 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

(P2) water (quantity and quality ) for human,
animal and plant consumption

-3

Impact on production in terms of number and quality of animal
and plant products. Impact on risk in terms of loss of
sustainability
Large loss of ecosystem function at the river and the dam due
to low water quantity and poor quality / siltation of dam leads to
low water quantity and poor quality

87

(P3) land availability (area of land for production
per person)

-3

Impact due to degradation in soils, vegetation and water
resources

(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.
(E2) regulation of scarce water and its
availability eg during dry seasons, droughts
affecting water and evaporation loss, etc.
b) Soil services:

-3

(E3) organic matter status

-2

(E4) soil cover (vegetation, mulch, etc.)

-3

(E5) soil structure: surface (eg sealing and
crusting) and subsoil affecting infiltration, water
and nutrient holding capacity, salinity etc.
(E6a) nutrient cycle (N, P, K)

-1

-2

(E6b) Carbon cycle

-1

(E7) soil formation (including wind-deposited
soils)
c) Biodiversity:

-1

(E8a) biodiversity at habitat level

-3

-3
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(E8b) biodiversity at inter- and intra- species
level (plant varieties, animal races etc)

-3

(E8c) associated species and functions (Pest
and disease control- above and below ground;
pollinators; soil organisms
d) Climate services:

-2

(E9) greenhouse gas emissions (CO2, methane,
etc.)

-1

(E10) (micro)-climate (wind, shade, temperature,
humidity)
(E11) others

-2

S Socio-cultural services / human wellbeing
and indicators
(S1) spiritual, aesthetic, cultural landscape and
heritage values, recreation and tourism,

-2

(S2) education and knowledge (including
indigenous knowledge)

-2

(S3) conflict transformation

-1

(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.)

-3
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(S8) marketing opportunities (access to markets,
etc.)

-1

(S9) others
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