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(Nair 1981, Conway 1974). The Raiapu of New Guinea have mixed gardens 
on slopes as steep as 100 percent, where twenty or more crops are planted 
in continuous succession and provide continuous cover (Waddell 1972). 

In addition to providing ground cover through its aerial parts, a plant's 
subterranean part (Le., its roots) helps to hold the soil. Bamboo is used in 
talun...kebun systems for protection against erosion because of its dense roots 
that bind the soil and prevent downslope soil movement. In Northeast 
Thailand, bamboo is used as a border for irrigation ponds to protect them 
from silting in. 

Shifting Cultivation 

Shifting cultivation is a form of traditional agriculture that often has 
been associated with high levels of erosion. For example, in Northern 
Thailand clean cultivation of steep slopes after forest removal can lead to 
tremendous erosion (Sheng 1982). Up"'and...down planting following the bum, 
a traditional practice in some areas of the tropics, appears to cause con... 
centrated runoff and accelerated erosion. Erosion plots in Taiwan, El Salvador, 
and Jamaica have shown that these kinds of traditional tillage methods on 
steep slopes can result in sediment losses of 100-200 tons of soil per ha 
per year (Sheng and Michaelson 1973, Hsu et al. 1977, Sheng 1982). 

There are, however, many cases in which shifting cultivation with an 
8... to 10...year forest fallow cycle does not cause serious soil erosion (Kalpage 
1976, La! 1982, Sanchez 1976). As most swiddens are zero tillage systems, 
traditional slash...burn clearing often has been observed to have less erosion 
than clearing by mechanical methods (Sanchez 1979, Seubert et al. 1977). 
Runoff in forest areas may decrease after burning because of increased 
permeability of the soil (Suarez de Castro 1957). The soil in traditional 
shifting agriculture is usually devoid of vegetative cover for only a few 
weeks, when abundant debris from tree trunks, branches, pieces of charcoal, 
and ash are capable of protecting most soils from erosion (Sanchez 1976). 
Large trees are often left standing in swiddens after burning, reducing 
erosion potential because of their root systems and continued litter production 
(Nwoboshi 1981, Eckholm 1976). Woody vegetative regrowth provides cover, 
and the living root systems of coppiced plants help to bind the topsoiL 

Landscape Modification 

There are many kinds of constructions and landscape modifications that 
reduce erosion hazards. Some reduce the gradient and length of a slope 
while others act as silt storage pits or drainage channels. In Southeast Asia 
large...scale landscape modifications constructed centuries ago still function 
effectively to prevent erosion. The terraced mountainsides of Java, Bali, and 
Luzon are examples of this and have been crucial to the sustainability of 
agricultural activities in steep mountain areas (Duckham and Masefield 1969). 
Traditional upland agriculture in Java employs a patchwork of cropping 
systems such that soil eroded from one field is recaptured by fields immediately 
downhill (El...Swaify et al. 1983). 
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Traditional lock...and...spill runoff storage ditches are dug fairly deeply with 
the contour and bermed downslope, giving the water an opportunity to 
infiltrate the soil and evaporate rather than running off and causing erosion. 
Berms between rice fields in Thailand are notched, serving to regulate water 
levels in the paddies. When water reaches the height of the notch it drains 
downslope and does not totally inundate the crop or destroy the bunds 
themselves. Traditional farmers sometimes build bermed drainage channels 
aligned up and down the slope. The area in between contains small ridges 
that wind irregularly down the hillside, so runoff water is confined laterally 
by the bunds and proceeds relatively slowly downhill behind the barriers 
made by the ridges across the slope (El...Swaify et al. 1983). Drainage channels 
used in the Central Highlands of New Guinea drain particularly wet areas 
and prevent runoff that can cause erosion (Waddell 1972). Silt pits, often 
associated with terraced or contoured fields, minimize the amount of runoff 
and reduce its velocity downslope, collecting silt lost from the slope above, 
which is then later returned to the fields and incorporated to the soiL 
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