Infiltration and runoff losses under fallowing and conservation
agriculture practices on contrasting soils, Zimbabwe
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Abstract
Fallowing and conservation agriculture are sustainable farming practices that can be used for soil and water conservation.
The objectives of the study were to evaluate the effects of different conservation agriculture practices on rainfall infiltration
and soil and water losses across 4 sites, using simulated rainfall. The study was carried out at Domboshawa and the Institute
of Agricultural Engineering and Chikwaka smallholder farming areas, 4 sites with different soil types. Conservation agriculture practices evaluated were mulch reaping (MR) and clean reaping (CR) at Domboshawa with 5% clay and the Institute
of Agricultural Engineering (IAE) with 50% clay. The study also evaluated runoff losses from fallow plots subjected to no
tillage (NT) and conventional tillage (CT) at ICRAF Domboshawa site (20% clay) and fallows subjected to CT in Chikwaka
smallholder farming areas (4% clay). Infiltration rates were greater under conservation agriculture practices (>35 mm∙h-1)
when compared to CT (<27-29 mm∙h-1). On fallows infiltration rates ranged from 24-35 mm∙h-1 when compared to <15
mm∙h-1 in maize under CT. Runoff losses were highest under CT at both Domboshawa and IAE sites, and were 21.5 and 15%
respectively, while there was no runoff under MR and CR. At the ICRAF Domboshawa site, runoff ranged between 0-31%
in fallows and was 57% in maize under CT. At Chikwaka runoff in CT maize was 58%, while in fallow plots runoff ranged
37-44%. Soil losses ranged from 0.2-0.3 t∙ha-1 per rainfall event in maize, while in fallows, soil loss ranged from 0-0.1 t∙ha-1.
The results showed that CT resulted in reduced infiltration rates, increased soil and water loss when compared to fallowing
and conservation agriculture across different range of soils. Conservation agriculture practices and fallowing are potential
sustainable cropping practices that reduce soil and water loss and increase water use efficiency.
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Introduction
Soil and water loss is a major challenge in the smallholder
farming sector all over the world. In semi-arid Africa, losses of
up to 50% of received rainfall have been reported (Stroosnijder,
2003). In Ethiopia, runoff losses of 39% (under no till (NT))
to 46% (under conventional till (CT)) were reported by
Welderufael et al. (2008). In South Africa, Hensley et al.
(2000) reported runoff losses of between 3.6% and 29.2% for
conventional-tilled and left bare and no-till, bare flat crusted
surface, respectively. In a separate study, Zere et al. (2005)
also reported runoff losses of 7 and 29% for maize under CT
and NT bare surface, respectively. High soil losses have been
blamed for declining yields and increasing food insecurity
among smallholder farmers in most of Sub-Saharan Africa
including Zimbabwe (Hernanz, 2002).
In Zimbabwe, several researchers, among them Elwell
(1987), Vogel (1992), Moyo (1987) and Munyati (1997), have
reported soil losses ranging from 10 to 50 t∙ha –1∙y–1, in both
low and high rainfall zones. Many researchers studying soil
erosion are in agreement that parts of Zimbabwe’s smallholder
areas face serious erosion problems (e.g. Elwell, 1983; Elwell
and Stocking, 1988; Whitlow, 1988). A study by Whitlow and
Campbell (1989) reported that over 25% of the smallholder
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areas are severely eroded and this has been cited as the major
cause of poor yields (Hernanz, 2002). The same sentiments
were also expressed by Elwell (1983), who stated that if soil
erosion was not checked immediately by a dynamic policy
based on reliable technical information, then we will witness
mass starvation within our lifetime.
High levels of runoff losses in smallholder farming areas
not only limit water availability, but are also an erosion hazard (Rao et al., 1998) and cause nutrient losses. Elwell and
Stocking (1988) reported losses of up to 50% of applied fertilisers in Zimbabwe. High levels of soil and water loss have been
attributed to inappropriate tillage practices which have resulted
in reduction of soil organic carbon and destruction of soil structure (Mrabet, 2002; Nyamadzawo et al., 2008b; Thierfelder and
Wall, 2009).
Most smallholder areas in Zimbabwe are located in low
rainfall areas, where the amount of rainfall in recent years has
been up to 100 mm lower than the average rainfall (Zimbabwe,
Department of Meteorological Service, 2002). Climate change
has become a major threat to the African continent with many
local communities already affected and struggling to adapt or
cope with its impacts (Scholes et al., 2008). Climate change
models have predicted more moderate drying (5 to 15% per
century) over large parts of Botswana and Zimbabwe and
the former Transvaal Province of South Africa (Hulme et al.,
2001). There is now general scientific agreement that the mean
annual temperature over Southern Africa will rise by 2 to 5°C
by 2050 (IPCC, 2001; 2007). Increasing temperatures will
directly affect water availability, through increased evaporation. Thus, there is a need for farmers use land management

233

