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In the PRA workshops, people were asked to give solutions to every issue that
they regarded as a problem. In most cases, they could not formulate a solution,
or would choose from a range of sc 1tions suggested to them by the researcher.

Qamnyana: PRA workshops were held at each of the six settlements of the

ycation, namely: Ntezana, Endulwini, Reyini, Emngcum eni, Phantsi Kwedrayi
and Kwaphahlothi. During the PRA sessions, participants were asked to map the
village. hereafter, residents were asked to identify on the map the most suital :
location of essential amenities, such as water taps, dam, grazing and arable lands
and dipping tank. Quantitative data on such items as type, number, breed and sex
composition of animal species owned were obtained by talking to livestock owners
at the end of each session. This was necessary, because issues related to livestock
are regarded as secret. Questionnaires were used for this purpose. Stones and
sticks were u. 1 and circles drawn on the ground to indicate the ratio or
proportion of cattle, : eep and goats in the village. In addition a transect v
done to gauge the potential carrying capacity of the veld and the potential
productivity of the arable land, and lines were drawn on the ground to
¢ proximate the size of grazing land they claim inside the Double )rift Game
Keserve.

Sheshegu: PRA worksh s were conducted in each of the five  tlements of the
bcation, namely: Lower Sheshegu, Mpolweni, Lalini, Esikolweni and Balurha.

Two neighbouring bla  commercial farmers and some former farm labourers on

a state owned farm (formerly white-owned) were also visited and consulted.

Ndlambe: A single PRA workshop invelving 60 food plot growers was conducted

during which the perceptions of the growers with respect to the system of food

plot production at Tyefu irrigation scheme were recorded.

F TORICAL OV N OF1 D USE

The study area includes six distinctly different historical groupings, namely:

- The white farming community on the western side of the Great Fish River.

- yefu

- The Tyefu Irrigation scheme

- Sheshegu

- The Glenmore community

- The game reserves

The study area is shown in figure 1.
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Conclusion: The climate of the lower Fish River area is characterised by severe
water deficits throughout the year in most years. Several factors contribute to the
severity of the water deficits, namely, low rainfall with an erratic and partly
unseasonal distribution, high summer temperatures and high rates of evapo  on.
The high level of water deficiency with respect to plant growth is a major  :tor
limiting the potential of the area for agricultural systems based on rainfed
production.

GEC OGY AND SOILS

Geology: The geological substrate of the study area consists mainly of a variety
of sedimentary rocks, which have a very limited potential for exploitation.

Deposition of the rocks, which form the geological substrate of the area, dates
back to the = roo se 1ence. Just sou " the line Peddie-Qamnyana, the oldest
deposits, belonging to the Ecca Grou e found. In the area of study, the Ecca
sediments consist mainly of "blue or black shales". Soils derived from these shales
appear to be highly erodible and in many laces the soil cover has been removed,

:aving behind a blue-l1 ick moonscape void of any form of vegetation, except for
the occasional clump of bush.

North and northeast of the Ecca deposits, rocks belonging to the Beaufort group
occur. These rocks consist mair ¢ of light coloured siltstones, mudstones and fine
sandstones. In places igneous rocks in the form of dolerite dykes and sheets
occur.

The possibilities for economic exploitation of the various substrates is limited. The
main ways in which geological materials are exploited are:

a) stone quarrying for road building

b) kaolinitic clay used in the ceramic industry

¢) clay for brick making

d) some recent deposits along the Fish river are used as building sand.

Els (1970) indicates the presence of phosphate containing deposits in Jaji location,
which is situated along the Fish river southwest of Peddie (south of the sou :rn
boundary of the area of study). He also mentions the presence of phos ate
bearing shales in the tongue of the Upper Dwyka shales near the mouth of tl
Great Fish river (phosphatic horizons forming part of the undifferentiated Prince
Albert and Whitehill formations). Els (1970) refers to both sources of phosphate
as being patchy and unlikelv to be of any economic importance.

» i: Broadly speaking, the soils of the Mid-Fish River study area can
subdivided into three major groups, namely:

1) the shallow soils of the plateau and valley slopes;

2) the moderately deep soils of the valley bottoms of the ephemeral rivers feeding
into the Fish river; and
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3) the moderately deep to very deep soils on the Fish and Ecca river terraces and
adjacent pediments.

Most of the soils in the area are eutrophic, meaning that little leaching of bases
is taking place. In fact many of the soils are alkaline (soil pH test exceeds 7 and
in some cases approaches 9), due to the presence of free lime or alkaline salts
suc as sodium carbonate. Alkalinity and sodicity (high exchangeable sodium
content) are most expressed in the soils situated in the Fish river valley. The use
of saline irrigation water is thought to have contributed to the alkalinization and
sodification of these soils. Most soils are extremely deficient in phosphorus ,
which is regarded as a major factor limiting plant growth.

In what follows, the three major soil groups and their agricultural potential are
briefly discussed. Most of the information presented relates to the eastern side
of the study area, which was described by Loxton, Hunting & associates (1979)
in a comprehensive study of the Fish and Kat river basins and subsequent «  ailed
studies of the irrigable soils in the ish river valley (Loxton, Venn & associates,
1987). The ava 1ible information with respect to the South African side of the
Fish river is limited to the Ecca and Fish river va :ys (Nell, 1987 and Nell, 1989).

Sh: ow soils of the plateau and valley slopes: / far the largest part of the area,
constituting the plateau and the slopes of the river valleys, are covered by shallow,
grey and grey-brown litholic soils. In relatively level topographic positions (the
[ iteau surface or interfluves) e soils consist of a shallow, fairly continuous soil
mantle with a depth of approximately 200 mm and a texture which is sandy loam
on the Beaufort sediments (north and east of the Fish river) and a gravelly clay
loam on the Ecca (and Dwyka) sediments (west and south of the Fish river). This
surface layer of soil usually overlies a gravelly layer consisting ma vy of rock
fragments in varying degrees of weathering and some tongues of soil. As a result
of their shallow rooting depth, the water holding capacity of these soils is limited
to about 40 mm. In places where weathering of the underlying rock is minimal the
soils are classified as Mispah (Soil Classification Working Group, 1991). Where
weathering of the rock is more advanced, soils of the Glenrosa type are found.

he vallevs of the Fish river and its ephemeral tributaries dissect the plateau in
many places. The slopes of these valleys are usually very steep and in this high
energy environment the formation of soil is minimal. Generally, the surface of the
valley slopes is covered with stones. The occurrence of soil is limited to patches,
where the roots of trees slow down the erosion process and the addition of
organic litter contributes to the process of soil formation.

Considering the low rainfall of the area and the shallow rooting depth and low
water holding capacity of the soils, the plateau and valley slopes are considered
to be totally unsuited for cultivation. Generally, the potential of the land for
grazing and browsing is also limited for the same reason. Moving in a
northeastern direction into the Keiskamma basin, the rainfall increases and
conditions conducive for soil formation improve. Here soils are deeper and the

potential of the land for agriculture is higher. No further discussion is provided
as these lands fall out of the area of investigation.
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Moderately deep soils of the valley bottoms of the ephemeral rivers: Occasionally,
relatively deep layers of weathered material have been deposited on the foot
slopes and in valley bottoms of the ephemeral tributaries of the Fish river.
Usually, the soils developed from this material show evidence of clay migration,
resulting in an increase in clay content with depth. Being situated in a bottomland
position, the soils are subject to additions of water from higher lying areas
through the processes of run-on and seepage. As a result, these soils are
sometimes imperfectly drained as evidenced by the occurrence of grey colours and
mottles in the subsoil layers. Common soil types are Tukulu, Kroonstad, Sepane
and Valsrivier. The agricultural potential of these soils, especially for grazing and
browsing, is higher than that of the shallow soils found on the crest of the plateau
and on the valley slopes. However, the distribution of these soils is limited to a
few scattered areas, which are small in extent and, therefore, the overall
contribution of these soils to the general agricultural potential of the area is of
minor importance.

Moderately deep and deep soils on the fish and ecca river terraces and adjacent
pediments: Most of the moderately deep and deep soils in the study area are
found on e alluvial terraces of the Fish and Ecca rivers. Loxton, Venn &
associates (1987) identified two main terrace positions, namely, the high (old)
terraces and the low (young) terraces.

The high terraces or their remnants occupy positions between 20 and 120 m
above the bed of the Fish river. On these remnants soil development has
proceeded for a considerably long time and this has resulted in the reddening of
the soil material. In some places the remnants of the old terrace have been well

reserved, but in others the terraces have been degraded and are now appeari
In the landscape as colluvial slopes. . Often the contact between soil and
underlying rock substrate is marked by a non-massive, permeable calcrete layer.
I' st of the red soils show only weak structural ¢ elopment in the subsoil ar
generally the soils are classified as being of the Hutton type. Most of the soils
tend to be calcareous. Permeability of the soils is generally good, but in some
areas the permeability of the soils is adversely affected by the presence of a dense
subsoil layer.

On the low terraces brown and grev soils are found. Generally, these soils shc

little evidence of profile development. The most recent sediments (dating back
to the 1974 floods) hardly show any sign of profile differentiation and are
extremely sandy, making them susceptible to wind erosion. These soils are
classified as Dundee soils. Oukleaf type soils are found in slightly higher
positions. lere, evidence of profile development comes in the form of thin
discontinuous cutans of clay and organic matter. The presence of these cutans
indicates the downwards migration of these two substances in the soils. Maximum
rofile development occurs in the Valsrivier type soils, where the migration of
clay has resulted in a significant increase in the clay content of e subsoil.
Valsrivier type soils appear to occur only along the western (South African) banks
of the ish river. They also form an important soil type in the Ecca river v: ey.
‘The accumulation of clay in the subsoil of the Valsrivier type soils causes a
reduction in permeability. This, in turn, makes these soils susceptible to
salinization (the accumulation of salts more soluble than gypsum within the
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