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into the use of living vegetation as a means of bank protection (Miers, 1977 and 1979
cited in Brookes, 1989). In West Germany and Austria, the application of such
"biotechnical engineering" methods has been apparent for the last 40 years (Bittmann,
1957; Olschowy, 1957; Hautum, 1957; Miers, 1977, 1979; Pfeffer, 1978; Binder et al.,
1983; Wentz, 1983; Januszewski and Range, 1983 cited in Brookes, 1988). In South
Africa meanwhile, the use of plants is generally not utilised.

The strength, resilience and large surface area of plants allow them to absorb more
erosive energy then artificial materials such as concrete (Holmes and Newbold, 1989).
The use of vegetation can reduce the cost of construction, but maintenance and repair
should be considered (Henderson, 1986). Additional benefits of bioengineering include
the provision of food and cover for animals both above and below the water (Holmes and
Newbold, 1989). Furthermore, when the material is washed out, eroded or deteriorates
in the short or long term, it will not cause degradation of the environment (Lewis and
Williams, 1984). A further advantage is that bioengineering methods are labour-
intensive.

Herbaceous or woody vegetation may be used to protect channel side slopes (depending
on the frequency of inundation, velocity, and geotechnical constraints) where velocities
do not exceed 1,8 to 2,4 metres per second (Genetti, 1989). During floods, high stream
velocities force vegetation into mats that effectively protect the bank (Beschta and Platts,
1986). Smith (1976) found that a bank with a 50mm thick root mat of 16% to 18% root
volume afforded 20 000 times more protection from erosion than a similar bank without
vegetation.

Bonham (1980 cited in Lewis and Williams, 1984) suggested that reed planting for bank
protection has several advantages such as:

absorbing erosive energy, rather than reflecting it;

preventing scour of the substrate;

promoting sediment accumuiation;

regenerating and maintaining their own stability, and

increasing productivity of the reach both through its own leaf production and by
providing a habitat for other wildlife.

In parts of Southern Africa, Phragmites australis is planted to form dense reedbeds in
eroded watercourses and erosion dongas (Greyvenstein and De Villiers, 1975). Most
reeds and softwood trees (willows, poplars and alders) are deeply and strongly rooted
and resist erosion (Brookes, 1988). Although vegetation forms a valuable means of
protecting alluvial river banks, however, uncontrolled plant growth can result in increased
flooding (Brookes, 1988).

Grassed channels have the benefits of low velocity, sociological and aesthetic benefits
and low construction cost (Miles, 1984). Sod-forming grasses should adequately protect
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