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ABSTRACT
This study sets out to assess the status and causes of land degradation in the
Sterkspruit catchment of the Eastern Cape, and the extent to which this has affected the
biophysical environment and rural livelihoods. The attributes of the biophysical and
socio-economic environments that predispose the area to land degradation, the
manifestations of land degradation and people’s responses to the dynamics of their

environmental circumstances are some of the key issues of enquiry.

This research pursued a multidimensional approach to land degradation assessment,
looking at numerous criteria on multiple scales. The landscape-scale component of the

study included detailed analysis of climatic data to provide a backdrop for land

- degradation. It also entailed develc 1g land use-land cover maps of
Sterkspruit catchment, based on LA ite imagery of medium resolution
(30m x 30m). Ground-truthing, tr several pre-selected locations,

followed. Participatory rural appraisalS@j;8nd questionnaire surveys on rural

livelihoods, housveholders’ JxBHﬁW&SiE}W@faFM{pH@ﬁ@nS of land degradation,
Together in Excellence

and their responses to it were coiducted in the catchment's wllages of Magwiji and

Hinana.

Site-sbecific survey involved identifying sample sites at various stages of degradation,
visually assessing thém and generating degradation indices, adopting a
multidimensional analysis technique using several soil- and vegetation—rélated
variables. It also involved vegetation condition assessment through rangeland transect
sampling, recording data for basal cover, species dominance, biomass productivity, and
the presence of indicator species, such as decreasers and increasers. Estimates of soil

loss at sites were done through measurements of gullies, rills, and pedestals, and
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calculation of volumes lost per unit area. /n situ soil degradation was assessed through
field measurement of infiltration capacity and soil penetration resistance. From the study
éites, soil sampl.es were collected and analyzed in the laboratory for soil bulk density
and for the chemical indicators EC, pH, organic C, Na, K, Mg, Calcium, available P, and

total P.

Study resulis showéd manifestatipns of land degradation in various forms. The LU-LC
analysis indicated that bare grouhd appeared in dry seasons and in drought years;

- vegetation recovered with the return of the rains. The land degradation index (LDI)

showed eight out of 21 sites as extre thile the rest were, seriously to
moderately, degraded. The largest ¢ oss were from sheet erosion,
followed by heavy losses from gully illy in Hinana village. Another

manifestation of degradation was the Iosm land to gully encroachment. Soil
bulk density tests showed sUdﬂl‘éGﬁSitﬁbnOiﬁ Bordidd agerest of the S|tes were
Together in Excellence
either slightly compacted or not compacted. Vegetation transect surveys, showed an
increase in uhpalatable grass species (increaser Il) and bush encroachment on
grassland. Chemical indicators were as follows: EC indicated strongly saline soils; K
Ievelé were good, making plants drought-tolerant; excessive amounts of Ca and Na
made the soils dispersive, pred’isposing theAm’to erosion; Mg amounts were adequate;
total P was high—to—medium on 13.sites, low on eight sites; organic C was low on all
sites, indicating low fertility and deficiencies in N, P, and boron. Causes of degradation
include sustained grazing pressure in a drought-prone environment. Residents’
responses incIudAed rehabilitating degraded land, cutting down on arable agriculture as a
risk avoidance strategy, and providing supplementary feed to livestock. Livelihood

changes showed a trend towards the use of communal lands for residential purposes

rather than for farming, while subsisting on government grants and pensions.
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DEFINITIONS

The following key words and terms are used in this study; their definitions are given so

as to provide the context in which they are used.

Catchment: a basin-like area from which rainfall runoff flows into a river, lake, or
reservoir; it is bordered by a ridge of land separating waters flowing to different river
systems.

Climatic variability: repeated significant departures from annual or seasonal mean
temperature and annual or seasonal terns — high enough to affect
livestock or crop production.

Integrated Catchment Management | to assessment of the physical,
biological and hydraulic functions of rivemvwments (Brasington & Richards,
2007), participatory planning ﬂi’l?@i‘aﬁf?eﬁt[qy yﬂoPi Cﬁ%(eholders, integrating
environmental, social and economi¢& dsfems astherb&4ls For land management and
decision making (Rhind, 1991; Clayton & Radcliffe, 1996).

Land-Care An Australian initiated approach to protecting and repairing the environment.
It involves partnership between the community, government and business in tackling
land degradation at various scales nationally. In the South African context it is a
community based and government supported approach to the sustainable management
and use of agricultural natural resources.

Landscape: “Landscape to an ecologist is the vegetation and associated faunal
populations draped over the geomorphology that give it most of its colour and texture”

(Miles, et al, 2001). It is the landforms of a region and their associated flora and fauna.
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106). While soil degradation may occur naturally, it is drastically accentuated by

anthropogenic activities.

Physical soil degradation includes decrease in quantity and stability of aggregates,
seal formation, crusting, compaction, reduction in infiltration rate, and detachment by
water and wind. A study on farmland in southeastern Ethiopia was carried out to assess

the effect of cultivation on soil aggregation. aaareaate stability and on total soil organic

matter (SOM) as well as on the quantit )articulate organic matter (POM).
Samples were collected from a cropl o 26 years as well as from an
adjacent natural forest and after thei lyses, several conclusions were

N 4
arrived at (Ashagrie, et al, 20@}1 ﬁa?r%qs@ogfrﬁ%rﬁs Tg Ipéoportion of water-stable

macroaggregates was found to be sigtficahtly rediueed IR the cultivated soil; cultivation
had also induced significant losses of organic carbon (OC) and nitrogen (N) both in bulk

soil and water-stable aggregates.

In this process, two sealing mechanisms are involved: physical disintegration of surface
soil aggregates by rain wetting and rain drop impacts (Fox, et al, 2004; Tang, et al,
2006) and a physico-chemical dispersion of soil clays, which are deposited within and
clog the soil pore spaces immediately beneath the surface (Assouline, 2004; Fox, et al,
2004, Tang, et al, 2006). This creates a denser and less porous layer than the soil
below it; this layer is known as a seal when wet and a crust when dry. Seal formation at

the soil surface reduces rain infiltration and leads to runoff accumulation and erosion.
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As recent as 2007, Stringer & Reed investigated the potential for integrating scientific
expertise with local knowledge(s) in assessing land degradation to enhance the
accuracy, coverage and relevance of land degradation assessment. Potential land
degradation indicators provided by communities in Botswana and Swaziland were
assessed according to local and scientific understandings. The study found a significant
overlap between scientific and local knowledge(s) about land degradation in most
instances. In a review paper that was conducted a few years earlier, Reid (2004) looked
at the epistemc Hgical utility of 1king lnral knawlaedne 3nd global science in multi-scale
assessments. This was also done e n et al (2003), who compared
scientific evidence and local views of tt 5 of soil erosion. Significantly the
method was adopted even in later yea.ov.u.cated with Jianchu, et al (2005)
who reviewed IKS in China aMEﬁW%frpbfﬁﬂﬁf in national conservation
policy. This was also evident in & longitudinal® study Based mainly on structured
interviews of households conducted by Madubansi & Shackleton (2007) that examined
the fuelwood use habits of a local community and how they contributed to land

degradation.

2.3.7 Previous research on land degradation in South Africa: Is another study

necessary?

Several studies on land degradation have been carried out in South Africa using a
variety of methods. A nationi review of soil and veld degradation based on the

perceptions of agricultural extension workers and resource conservation technicians
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Drakensberg volcanic lavas. :tween the peaks and the cave sandstones below lies a
layer of Drakensberg basalts. The southwestern margin of the Drakensberg mountains,
locally the Witteberg mountai ; are marked by massive lava flows and sandstones of
the Clarens Formation (cave sandstone), which form prominent scarps (Moore, et al,
2006). The Clarens Formation overlies the Elliot Formation on the mountain slopes and
is made up of yellow and white massive and cross bedded feldspathic sandstones and
minor grey-green shales and silts. The Elliot Formation, which is underlain by the
Molteno Formation, comprises laterallv rnntinunus  floodplain - mudstones and
associated fluvial sandstones (Bordy, iese consist of grayish red and
purple mudstones, with minor yellow ones (Dingle, et al, 1983). The
Molteno Formation occupies the relatim.,v aea of 1300-1500m between the
scarps and the Orange river Qﬁf\?’(—ﬁs‘g tt}}s(ﬁowq_l)ég@tering sandstones, grits
and conglomerates, with grey and bfack shale, mudstones and coals (Dingle, et al,

2003). Spread out over the low lying and flatter areas are some dolerite dykes.

3.1.5.2 Soils

The geological basis of the soil forms are the sedimentary sandstones and shales and
the igneous dolerite and lava which form the parent materials, combined with the
influence of climate, high relief and steep slopes. The soils of the study area comprise
sandy clay loams (60%) and clay loams (30%) and are of varying depths: 300-600 mm
(60%) and 600-1000 mm (30%), Schulze, 1997). Fine textured soils (high clay content)
are slow draining while coarse-ti lured (sandy) soils are relatively fast draining. Several

of the soil forms found in Sterkspruit are lithosols or duplex soils; they comprise B
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up with four land cover classes, namely dense vegetation, grassland, bare ground, and
water. The dense vegetation consisted of scrub forest and invasive bush species;
grassland included all areas covered with grass, whether in the low lying areas or on the
mountains. Bare ground inclu d areas denuded of vegetation and any areas covered
with bare rock; and water in 1ded the dam, stock dams, and rivers. The minimum
mapping unit, based on the area represented by each pixel, was 30m x 30m. The
implications of this are that any feature which is less than 30m x30m in areal extent will
not appear as a separate entity on the man. The total areas covered by the classified
land cover types were calculated and € centages of the area covered by
the catchment. Two maps reflecting th: land cover were produced, one

for the year 2000, the other for 2007.

..own as Figures 5.1 and 5.2 in
-
Chapter 5 where they are @'ﬁ'ﬁ?é‘f .ﬁw &fepéeltfdha\f% tables (5.1 and 5.2)

summarising the land cover perégmtages for—the two satellite images were also

constructed. These are also discussed in chapter 5 (section 5.1.3).

4.4.2 Landscape Geometric Configuration

Using information from the land use-land cover maps and ground truthing transects an
analysis was made of the geometric configuration of the landscape and the effect this
had on socio-economic activities in the area. This was related to previous studies of the
impact of physical barriers on habitat characteristics of various life forms. This is done in

section 5.1.3






















































95
4.5.3.1 Soil Physical Degradation
Soil physical condition, amo  other things, relates to soil strength, particle size
distribution, infiltration capacity, bulk density, and aggregate stability. For the purposes
of this study it was necessar to carry out certain measurements to determine the

physical condition of the soils ¢ the study sites.

4.5.3.1.1 Penetration resistance

Soil resistance to stress or deformatior ith a penetrometer. The general
shape of the penetrometer is of a met liameter) with a narrow tip. The
penetrometer is pushed into the groui.. v,.\,ment can be either penetration
depth per given weight or dep[ljl fﬂ@éﬁ'?ﬁ@%ﬂ‘f%ﬁﬂﬁﬁm be overcome by the
penetrating body (Horn & Baumgarfl, 2602y, The T171 model pocket penetrometer used
in this study was made from hi 1 anonized aluminium and consisted of two telescopic
cylinders containing a compression spring. The inner spring ends with a tip of 6.35mm
diameter that is pushed into the soil sample; when taking a reading the penetration tip of
6.35mm length should be burie completely into the ground. A value of the unconfined
compressive strength can be ¢ =ctly read from the instrument, expressed in kg/cm?,
derived from the force required > penetrate the soil (Controls Testing Equipment, Ltd,
Hertfordshire, UK. Instruction manual). Penetration resistance was measured at each
site and the data were put in table format, Table 4.6. They were presented in graph

format in Chapter 6 as Figure 6.1.
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for plants are discussed in various sources (Landon, 1992; Brady & Weil, 2002; Soil and
Plant Analysis Council, 1992; an, 1998; Tan, 1994; Jones, 2001; Mayland, 1989). The
results of the tests are summarized in table 6.2 in Chapter 6 where the analysis and

interpretation of the results is done.

4.5.3.3 Soil Chemical Degradation and the Land Degradation Index

In order to show a link between soil cf s and levels of land degradation
mean levels of the various cation e: ies of the sampled soils were

calculated. These were grouped into fc_ .2 correspond to the four classes

A
of land degradation in the Ian@fﬁe@twq% FBP[amix@n in table 4.6. The data

(mean values for pH, EC, organic €, X645, ¢4, Mg- avafiable P, and total P) were put

into a Table (6.3) and discussed 1 Chapter 6.

4.5.4 Vegetation Degradation Assessment

This section deals with vegetati | condition assessment at sample site level. It involved
choosing representative sites f detailed study which included species identification,
grass height, and distances between grass swards. This data were later processed and

produced graphs and tables for i alysis.
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the 100m length of the site using the step point method. Walking along the 100m tape, a
point is marked with a sharp rod (or front of shoe) every two steps on the two transects
(two rows of fifty points). The distance from point to base or root of a living plant is
measured in centimeters and the plant species is recorded. These data were later used
to calculate the basal cover and percentage frequency of the various species

compositions for each site.

The height of a standing crop of grass in the ranaeland was estimated by means of a

disc pasture meter. The device was or :d by Bransby & Tainton (1977)

and later calibrated by Trollope (1984) :astern Cape Province of South

Africa. It measures the settling height o. .. «.5C on the standing grass holding
A

it above ground (Trollope, 199@1,3% IVﬁIFYCQFWHPI‘ﬁ[%SC height of each grass

tuft along a transect and later used for-cafétilation ot biorhass productivity for each site.

4.5.4.4.1 Vegetation degradation index (VDI,): transect-based measurements

Data were collected from 10 sites in rangelands around Magwiji village, and 11 sites in
rangelands around Hinana village. Details of the locations of the vegetation sample
sites in Magwiji and Hinana villages in the Sterkspruit catchment are listed in Appendix

A.

The variables used in the assessment included basal cover, percentage of increaser Il
SPP, plant species richness, grass biomass productivity, and percentage of grazing

area lost to gully. The variables were scored on a scale of 1-5, with 1 indicating the least
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distance for each site is related to the type of basal cover on a scale of 0 - 6+ cm, with
less than 3 cm being high basal cover, 3 — 6 cm moderate-to-low basal cover, and
greater than 6 cm very low basal cover (Beckerling, et al, 1995). Alternatively, use can
be made of the data collected during the step-point procedure for recording the
presence or absence of herbaceous plants along the transect. Each hit at the base of
the plant was recorded as a strike and hits between plants were recorded as bare
ground or rock as the case 1ay be. The number of strikes was expressed as a
percentage of the total number of hits and was then used as percentage basal cover.
This procedure is described in a study . Use of percentage basal cover
eliminates areas of overlap between al cover. A composite table in
chapter 6 (table 6.5) shows the basal cv.v. status of vegetation in response
to grazing, and grass biomassg?ﬁ*;é\fig}ffyew Fbtixf Hﬁf‘%s Figure 6.12 illustrates
the basal cover and point-to-plant distatites for éach ofthe 21 study sites in Sterkspruit

catchment.

4.5.4.4.2.2 Biomass productivity

The mean grass height for each site was based on the average disc height. Calculation
for biomass productivity was based on Trollope’s (1984) calibration relating the mean
disc height of 100 readings to biomass productivity in kg/ha. The figures for the biomass
productivity of the 21 study sites are captured in the composite table also showing basal

cover, and ecological status with response to grazing pressure (table 6.5).
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term ‘rainfall variability’ on the aphs refers to differences between the annual amount
and the mean annual amount of rainfall for the area. Sterkspruit TNK experienced 31

years of below average rainfall in the period 1940-1998

1400 =~ | | 600 -
1200
1000
E
c 800
ﬁ )
‘€ 600
4]
o
400
200
0
ol el e el ol ol o P RR R R R RR R R R R
W WYwwwuwwwwwwwwowuo O WV WwWwwwweowuwwwwuw
H DU U OO NN N 00 W O H. D U OO N N0 00 WO
OV O UnNNOoOoOUTo uvioulowuv O NN O UL O ULl OunnOoO Lno un

Figure 5.7a Mean annual rainfall at Figuréd. 2B ®Rainfall variability for
SterkspruitTNK: 1940-1998 Sterkspruit TNK: 1940-1998

(V)

(figure 5.7b), Sterkspruit, seven :ars in the period 1959-1974 (5.8b) Herschel, 22 years
between 1900 and 1951 (5.9b), Bensonvale, 29 years between 1940 and 1992 (5.10b),
Lady Grey, 28 years in the period 1950-2007 (5.11b) and Helvellyn, 26 years in the
period 1959-2007 (5.12b). Some of the droughts lasted for several years at a time; for
example as shown on the graphs for Bensonvale between the years 1980-1985,
Sterkspruit TNK, 1992-1997, a | Lady Grey from 2003 to 2007. Such droughts have

devastating effects on vegetatic (including crops) and livestock.
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Table 5.6 Rainfall va 1bility for selected months at Sterkspruit TNK

Station: Sterkspruit TNK Period: 1940-1998

Month Monthly Mean (mm) | Standard Deviation (mm) | CV/ (%)
January (1940-1998) | 29493 65.127 68.20
March (1940-1995) | 98464 55.849 56.72
May (1940-1998) 33.617 30.974 92.14
Dec (1940-97) 89.374 53.360 59.70

Sept (1940-1983) | 30.360 33.980 111.92

October (1940-89) | 63.078 67.08
Nov (1940-80) 69.658 68.18

have occurred over the months of Se, . - 5.19), December (Figure 5.22)

A 4
and May (Figure 5.26). This fjfﬁcit{)@f{ T@?Tﬁtpe iaenﬁﬁalI%e progressively later in

September than they had done befdrey fhe mid-seasstt r4irifall amounts for December
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Figure 5.19 SterkspruitTNK, Figure 5.20 SterkspruitTNK, October

September rainfall: 1940-1983 rainfall: 1940-1989
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Table 5.11 Results of PRA inter 2ws in Magwiji and Hinana villages

Magwiji PRA

Hinana PRA

Evidence of land degradation

Evidence of land degradation

Gullies at roadsides, in crop fields, in rangelands

Gullies cutting across fields — deep enough for livestock to fall
in and fail to come out

Rocks exposed by running water — covering st vashed away

Gullies wide enough and deep enough to impede movement
across the landscape

Bare patches of soil

Previously buried water pipelines and rocks exposed

Soil deposits on road sides and slope bottoms

“Poor quality” grasses and grass cover inadequate to protect
the soil during the rain season

Invader woody species — e.9. ~acia Mearnsii

«asion of rangelands by unpalatable shrub “blue bush”
Stoebie vulgaris

Changes in grass species composition

Some farmers had to supply supplementary feed to their
livestock

Livestock deaths during droughts

Livestock deaths during droughts

Reasons advanced for degradation

Reasons advanced for degradation

Steep nature of terrain — high volumes of swit  d powerf*
overland flow erode the land
Most arable land no longer ploughed — left unprotected

Removal of fences erected during Betterment days —
unregulated use, rehabilitation structures unprotected

thereby depleting rangeland quality

I£y

Gueift A~ein~ otar nassing through the fields — absence of
the speed of the water

Is left uncultivated — unprotected from animals

tivated as cattle were “hungry and thin” and
e plough

otect the land — grazing camps as well as

Animals kept too long on rangelands (no local markets) - Wunging their livestock to Hinana grazing areas
e

grazing inadequate - rules no longer being

Suggestions for countering land dﬁgradatHﬂiV €rs

\| ~h

obseweg~
Suggestion for colifferihg land degradation

1
Fencing off rangelands into different grazing camps 0 , h
rotational grazing

rrencilgdtedigiecads and the rangelands — with the
authorities supplying the fence, resting grazing camps

Closing off gullies using gabions and stone packing

Unemployed youths could be used to repair eroded lands (use
of their labour)

Planting trees and certain grasses in eroded and/or vulnerable
| areas

Planting of trees and grasses in certain ptaces to protect the
soil

Making diversion furrows for channeling overlz  flow towards
the bottom of the slope

Making furrows at the base of the slopes (using Govt supplied
graders) for channeling water away from the fields

Setting up marketing infrastructure: cattle-holding and cattle-
loading far ies

Authorities to arrange for ploughing of farmers’ fields for a
‘reasonable” fee

Authorities should be asked to assist with ploughing communal
farmers' fields

Land husbandry rules to be revived and enforced — community
leaders, land management committee, the municipality and

Land management rules to be enforced

Dept of Agric to be involved

problems, “outsiders’ cattle brought in”). It was generally agreed that the impacts of
degradation included gullies, soil loss, invasion of rangelands by unpalatable plants,

and necessitated provision of si plementary livestock feed.
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Figure 5.45 Rangelands uses for non-p~~*~"' =~ ---- as identified by Hinana

villagers

The value of the rangelands as a so.. ... resources was in the following
.

order: firewood, medicine, fr“"[;ilﬂ\ﬂef*lﬁﬂ} gqudfflqslgicbtimber. On this basis it

can be concluded that residents Have & thotivatldn to tonserve the rangelands and

biodiversity.

5.4.3.6 Sources of household energy

Household sources of energy :re investigated with a view to assessing the extent to
which their exploitation affecte land degradation. Figure 5.46 is a summary of patterns
of household sources of ener ' for cooking. There were cases of households which
stated that they used single sources of energy as follows: paraffin (12.5%), firewood
(8.3%), and electricity (6.25%). It was also very commonly found that most households

used combinations of different sources of energy. These combinations can be ranked in


















173

CHAPTER SIX

6 PRESENTATION AND ANALYSIS OF RESULTS: SITE-SPECIFIC SURVEYS

The results of the data gatheri and data processing for site specific data described in
Chapter 4 are presented, analysed, and interpreted in this Chapter. It is considered
appropriate for site-specific data to be reported on and analysed separately from

landscape-scale data.

6.1 The Physical Condition of he Lai

The data presented in this section pertc... -one at the 21 sample sites used

N _d
in the study. These include dfﬁﬁ{'/‘é%fﬂ?ﬁ'f$8ﬁ@ﬁf@' condition of the sites,

vegetation condition, physical : ribufes ofthe sofl, chefttital attributes of the soil, and

soil loss measurements. The d¢ | processing involved was described in Chapter 4.

6.1.1 Introduction

Table 6.1 shows the essential a: jects of the land degradation index (LDI). Details of its
construction are described in Chapter 4. The LDI is the result of multidimensional
assessment involving the vari les soil looseness, sand deposition, animal tracks,

erosion severity, degree of land ape slope, and presence of gully.
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fixation process. Deficient in bc | phosphorus and nitrogen, these plants cannot provide

sufficient vegetative cover to prevent heavy rains from washing away the surface soil.

The resultant erosion will further reduce soil fertility and water holding capacity.

The appearance of the ‘aban »ned fields’ turned into rangelands in many parts of
Sterkspruit catchment can be put down to phosphorus deficiencies. The common
practice of not kraaling cattle ¢ :rnight means that while under cultivation the old fields
were not adequately manured as there was insufficient manure to apply to the majority
offields. Many are covered with short ¢ 2ly distributed trees and shrubs.
All sites fell into the low category for t 19/kg), and into the deficient—to-

extremely deficient category for avail... ...3/kg). Available P is especially
a4

deficient for cereals and IR ipéf@f‘t /trbT F'ﬁlﬁs Tﬁtféal vegetation recovery

particularly difficult, and is compotiHd&d by fhe¢” sedsonaf defoliation due to grazing.
Continuous grazing throughout spring and summer means that vegetation hardly has

sufficient time for maturing and seeding before being grazed.

6.3.8 Organic C

Organic C ranged between 0.42 and 1.98%; <2% is regarded as very low, 2-4% as low,
4-10% as medium. The element carbon, which is the foundation of all life, is contained
in all organic substances. SO exists in the form of crop and microbial residues and
humus; crop an« microbial residues upon decomposition, are the source for a number
of essential plant nutrient elements such as, nitrogen (N), phosphorus (P), and boron

(B) (Soil and Plant Analysis Cc¢ ncil, Inc, 1999). In this sense, SOM acts as a slow-
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The levels of potassium (K) decline gradually between the first three classes of land
degradation (non-degraded at 175.73 mg/kg to seriously degraded at 163.34 mg/kg);
however, they rise sharply for{ 2 extremely degraded sites. The average for these sites
rises abruptly to 1791.41mg/kg. The levels of K at all sites are well above the critical
levels for plant nutrition. This means the vegetation on all the sites was generally
adequately supplied with K, which it needs to cope with the drought-prone climate of the
study area. The sodium (Na) levels found in the soil samples fell in the range 81.88-
2577.8 mg/kg. The mean levels of Na increased with increasing land degradation and
their greatest manifestation was at site and 16 which fall into the most

degraded category. The levels of cali + soil samples fell in the range

~vels were found to increase with
4
increasing land degradation. Wﬁ@é}@ﬁ@?rﬁfﬂyﬁﬂﬂﬁ%é”es had a higher mean

Ca level than the extremely degradéd sftes.

822.76-10698 mg/kg. As the table sho..

The levels of magnesium (Mg) i the soil samples fell in the range 0.76-1597.72 mg/kg.
Mean levels show an increase with increasing levels of land degradation. In terms of Mg
requirements for vegetation a | livestock nutrition these levels do not indicate any

deficiencies.

Levels of available phosphorus (P) in sampled soils fell in the range 1.77-4.79 mg/kg.
Their mean values did not differ much between non-degraded and degraded sites.

Levels of total phosphorus (P) on all sites fell in the range 0.02-1.36 g/kg. The mean
values showed a progressive decline from the non-degraded to the extremely degraded

sites. The generally low levels of phosphorus on all sites and the falling levels of P with










































Table 6.12 Woody Species Ide

fied at Study Sites in Magwiji and Hinana Villages

210

Site % cover | Species ID Ave Height | % of total cover

No. (m)

1 60 Opuntia oruculada 25 5
Acacia mez  sii 3.5 15
Lucorcidia serialis 2.4 60
Glasocoma lifolis 1 10
Pasarona 1.2 5
Rhus longe ina 5

2 65 Lucorcidia serialis 2 60
Pasarona 1 20
Rhus longe ina 1 5
Rasmosas paredi 2.5 5
Acacia mearnsii 0.6 6
Diasparos lyciodis =0 4

3 40 Lucorcidia serialis 70
Pasarona 10
Diasparos lyciodis 2
Ramosas p di 5

4 40 Lucorcidia serialis 50
Pasarona ' 20
Diasparos lyciodis ' 5
Ramosaspgredé .. . . . . .. 2. . |5
RhuS erosaU ll.f.'Y A\ § ‘:f_l L] UJ: PN 1'1; L IO O 2

5 50 Lucorcidia seriafs?9etter I EXQOGTICE 60
Pasarona 1 10
Diasparos lyciodis 25 3
Ramosas p. i 3 20
Rhus erosa 1.2 1

6 0 none n.a. n.a.

7 25 Chrysocoma telifolis 0.6 80
Diasparos lyciodis 0.5 3
Rhus erosa 0.5 2
Planted aloes (conservation) 1.6 15

8-15 0 none n.a. n.a.

16 25 Stoebie vulgaris 04 90

17 30 Stoebie vulgaris (green) 0.3 90

18 20 Stoebie vulgaris 0.3 90

19-21 |0 none n.a. n.a.

relative inaccessibility from the village; they are located upstream of the Holohlahatsi

dam and getting to the sites involves travelling some seven

kilometers on the

precipitous slopes on either side of the dam, or climbing up and down the considerably

high mountains. Site 7 compris

mostly short bushes of Chrysocoma filifolis, Dysparos

lycioides, Rhus erosa, and some aloe species which had been planted by the villagers
























































































APPENDIX A
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Location of study sites (central position of site) for vegetation condition assessment transects

Magwiji sites  Latitude and longitude Altitude
1 -3039’ 4.3" x 27 23’ 0.15” 1605m
2 -30 39’ 35” x 27 22’ 43" 1605m
3 -3 39'1.6"x2722' 6.7 1576m
a4 -3039’ 1.2” x 27 21’30.8” 1587m
5 -3039’ 10” x 27 21’ 35.8” 1575m
6 -30 38’ 44.5” x 27 21’ 24.8" 1576m
7 -3037'50.5” x 27 21 30.1" 1536m
8 3038 """ T 1537m
9 3037’ 6" 1524m
10 -3037’ 1535M
Hinana sites

11 3034 __ .5 1661m
12 3035 00" Y5 1665m
13 U EE D 2527 BROF L ... 01666m
14 30 35, S8 852020 Sl o | 1678
15 -3035710.8" x 27 26' 19.3” | 1651m
16 -3034’ 19.6” x 27 26’ 52.7” 1642m
17 -3034’ 19” x 27 26’ 53.2 1670m
18 -3034’ 11.2” x 27 26’ 51.1” 1627m
19 -30 34’ 05” x 27 26’ 51.7” 1615m
20 -30 34’ 26.5” x 27 27’ 21.4" 1600m
21 -3034’ 33.6” x 27 27' 39.7” 1549m







APPENDIX B.2

Example of soil loss calculatii | from sheet erosion (site 11)

Measurement Number Maximum height of
pedestal in locality (mm)

1 140

2 180

3 100

4 130

5 200

6 70

7 130

8 160

9 200

10 270

11 200

12 - 140 |
13 o 300
Gamversity of rortzptare

15 1 th £ llereo

16 130

17 290

18 130

19 80

300
Sum of all 3500
Ave. pedestal height 175

Procedure: To calculate average, divide the sum of all the measurements by the

number of measurements taken.

241

Using data from site calculate the t/ha equivalent of the net soil loss (represented by the

average pedestal height). Using a bulk density of 1.55g/cm3, a 1mm loss of soil is

equivalent to 15.5 t/ha.

Average Pedestal Height (mm) x 3ulk Density: 175X15.5 = 2712.5 t/ha
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APPENDIX F

Questionnaire Survey On Land Degradation In Magwiji & Hinana Vilages Sterkspruit

Section A: Household Demographic! >file

1. Gender Of Head Of Household M F

2. Age — Adults | Under 13s | Total

MIF|M [F |(MF

3. How many people make up your hi - sehold?

4. How long have you lived in Magwiji village?

[ |Years |

5. Household income (R per month/year)
Livestock | Crops Meat Wool/mc Off-farm | Other,
hair work specify

6. Household expenses
| ltem Amount (R) | wee monthly annually
a. Groceries T S
'b. fuel, transport, telephone CHIVELISILy O FUTT T1dl

¢. clothing & furniture I g in Eq U
d. medical

e. educational
Total

7. Do you save any aney in any of the following?

Institution Amount/month (R) Amount/year (R)

Bank
Burial club
Mgalelo
Other
Total

8. Source of energy (heating, lighting, cooking)
Electricity Fuelwood D 3 Paraffin Gas Other, specify

9. Source of water for household use
Com'nal well |  Own well Com'n tap Own tap Borehole Other,

Com'nal Own specify






























































































































