CHAPTER 1

INTRODUCTION

Water provision programmes were initiated on many properties in the Lowveld of
Mpumalanga and the Northern Province, after perceived declines in the water
resources of the area. In the Kruger National Park (KNP), a water-for-game programme
was implemented in five phases between 1929 and 1990 (Brynard 1969; Pienaar
1985). Reasons given for the stabilization of the water supply included: making the
more arid areas accessible to game in order to spread the animals more evenly over
the \e\;hole KNP; discouraging the emigration of animals out of the KNP before it was
fenced; blocking of migration routes after it was fenced; prolonged droughts; and the
deteriorating state of perennial rivers (Pienaar et al. 1998). This programme led to a
situation where in the Kruger National Park, there are at present 283 artificial watering
points where drinking water for large herbivores is supplied in troughs, 42 concrete
dams and 51 earthen dams, giving a density of artificial watering points of about one
per 5 000 ha. This implies that over 96 % of the KNP, the average distance between

permanent surface water is about 7 km (Pienaar ef al. 1998).

According to Walker (1979), African herbivores have adapted to the seasonal
availability of water by highly irregular and unpredictable migration between forage
resources. Thus, the natural grazing system in southern Africa was one of relatively
light vegetation utilization with short periods of fairly intenéive utilization. Artificial
permanent watering points and the fencing of small areas cause indigenous large
herbivores to become sedentary and therefore result in year-round grazing and

browsing of rangeland with consequent increased utilization pressure.

Water-dependent herbivores are forced to congregate within walking distance from the
watering points in the dry season (Young 1970). This range has been estimated as 10
to 15 km in the Amboseli ecosystem (Western 1975) and 12 to 16 km in the Kruger
National Park (Van der Schijff 1957). Most of the rangeland in the Kruger National Park
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In general, studies on grazing gradients away from watering points, indicate that woody
plants that are vulnerable to browsing suffer increased mortality (Andrew & Lange
1986b) and tend to be replaced by plants adapted to withstand browsing near the
watering point where browsing pressure is highest. For example, it has been claimed
that the Sclerocarya birrea / Acacia nigrescens Savanna in the central Kruger National
Park is currently gradually being replaced by a browsing resistant Acacia tortilis /
Dichrostachys cinerea Savanna under the existing high browsing pressures around
watering points (Coetzee 1983; Du Toit et al. 1990). Friedel (1988) found that the
relative abundance. of Dichrostachys cinerea is inversely proportional to distance fr'om
watering points and the relative abundances of Acacia tortilis and Acacia karroo are

directly proportional to distance from watering points.

According to Joubert (1986) a sustained high elephant density in the Wik-en-Weeg dam
area in the Kruger National Park, has led to high utilization of the woody vegetation and
excessive destruction of Combretum apiculatum trees. Thrash et al. (1991) gave a
quantitative description of the impact of water provision on the woody vegetation at the
Wik-en-Weeg dam. Over a 17 year period they found no impact on the woody plant
community as a whole. However, evidence of an effect on the density and canopy cover

of Combretum apiculatum was demonstrated.

Elephants are the primary agents of woody stratum change near surface water (Du Toit
et al. 1990) and the greatest damage to the habitat by elephants is in the vicinity of
rivers and permanent watering points (Andersoh & Walker 1974). According to the
findings of Van Wyk & Fairall (1969), the utilization of woody plants by elephants in the
Kruger National Park is inversely proportional to distance from water and the state of
the grass cover. Woody plant destruction by elephants is usually species selective and
favoured species tend to decline in abundance when the vegetation is heavily utilized
by these animals (Van Wyk & Fairall 1969). This results in a decrease in tree density
near watering points (Van Wyk & Fairall 1969; Thrash et al. 1991) and an inc:réase in

shrub growth near watering points (Van Wyk & Fairall 1969; Smuts 1972; Thrash et al.
1991).
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decided to sample at every 50 m interval over the first 200 m sampled, to make sure
any significant changes in the expected sacrifice area were picked up. Thus, it can be
argued that the 500 m? interval sample, would have given a more representative sample
of the woody vegetation over the first 1 000 m, than the 400 m? elongated continuous
sample. It is thus interesting that more shrubs and less trees were sampled close to the
water with the interval sample compared to the continuous sample. However, these

differences were not significant.

In a study of this magnitude it can become very difficult to keep all the environmental
factors constant and this causes noise in the data. It has been suggested that
smoothing of the data helps to reduce noise in a data set (Gauch 1982). The high r*"
values obtained by the smoothed data (Tables 3.1 - 3.4) is due to the number and effect
of outlying poinfs being lessened to some degree. Changes in vegetation structure due

to small changes in soil depth therefore become less obvious.

Thrash (1993) found that herbaceous basal cover, forage and fuel production potential
and standing crop in the vicinity of watering points in the KNP can be modelled
satisfactorily by the logistic equation. Graetz & Ludwig (1978) also found that the
response to the piosphere grazing pressure gradient around watering points can be
quantitively described with logistic equations. Piospheres are dynamic (Heady & Heady
1882; Andrew 1988), the curves varying in shape with time under the influence of

grazing pressure and rainfall.

Schmidt (1992) used the polynomial equation to model the change in grass species
composition on vegetational gradients. Because of its flexible nature, the polynomial
equation was tested and it was thought that if any interesting or cbmpkicated model of
impact existed, the polynomial equation would show it. No unexpected or complicated
fit was seen and fo a large extent the polynomial curve followed the shape of the logistic

curve (Figure 3.3 - 3.6).
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directions on both the crest and footslope areas, were tested for significant difference

using multifactor analysis of variance.

3.3.2 Results and discussion

It was found that there was no significant difference (P > 0.05) in direction for all the
structural variables on both the crestal and footslope areas. This means that direction
does not influence structural variables at the same distance interval. Therefore the
lumping of 10 m x 50 m transects, from different directions, to attain a representatwe

sample away from the water ing point, was an acceptable practice.

The curves fitted to the data of the basaltic soils (see Figures 3.3 - 3.6) were also fitted
to the data obtained from this pilot study. The results will be discussed later in Chapter

6 with the rest of the watering points (Figures 6.1 & 6.3; Tables 6.1 & 6.4).

3.4 CONCLUSIONS

- The continuous sampling technique gave good results on the basaltic soils of the
Satara Land System where soil type remains constant. However, on the granitic soils
of the Skukuza Land System the regular changes in soil type make this sampling

technique unsuitable to apply.

The interval sampling technique gave good results on both the basaltic and granitic

soils and was especially suited to the changes found in soil type on the granitic soils.

Therefore the interval sampling technique (10 m x 50 m transect) was used to sample
the woody vegetation around watering points in the KNP. This sampling technique
makes it possible to stratify for homogeneous soil type at distance away from watering

points.

The area sampled (500 m?), at 100 m intervals seemed to provide a representative

sample of the woody structure at that distance interval. Comparative tests that were
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