Crop production management practices as a cause for low
water productivity at Zanyokwe Irrigation Scheme
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Abstract
Generally, smallholder irrigation schemes (SIS) in South Africa have performed poorly and have not delivered on their
development objectives of increasing crop production and improving rural livelihoods. Limited knowledge of irrigated
crop production among farmers has been identified as one of the constraints to improved crop productivity, but research
that investigates the relationship between farmer practices and productivity is lacking. A monitoring study was therefore
conducted at the Zanyokwe Irrigation Scheme (ZIS) in the Eastern Cape to identify cropping systems and management
practices used by farmers and to determine how these were related to performance. Evidence from 2 case studies showed
that water management limited crop productivity. Irrigation application and system efficiencies were below the norm and
irrigation scheduling did not take crop type and growth stage into account. Monitoring of 20 farmers over a 3-yr period
showed that cropping intensity averaged only 48% and that the yields of the 2 main summer crops, grain maize (Zea mays
L.) and butternut (Cucurbita moschata) averaged only 2.4 and 6.0 t∙ha-1, respectively. In addition to poor water management,
other main constraints to crop productivity were inadequate weed and fertiliser management and low plant populations. The
results indicated that a lack of basic technical skills pertaining to irrigated crop production among farmers was a possible
cause of inadequate management. In this regard, it is expected that farmers could benefit from ‘back to basics’ training
programmes in the areas of crop and irrigation water management. Research needs to focus on labour-saving production
technologies, establishing farm-specific fertiliser recommendations, the identification and use of affordable sources of
nutrients, as well as strategies to improve plant population in maize by preventing bird damage to newly-planted stands.
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Introduction
Rural poverty is an important development challenge in South
Africa (SA) (Laker, 2004) and irrigation has long been viewed
as an option for improving rural livelihoods (FAO, 2001).
However, most of the smallholder irrigation schemes (SIS) that
were established in SA have performed poorly (Bembridge,
2000; Crosby et al., 2000; Oosthuizen, 2002; Perret et al., 2003;
Denison and Manona, 2007), whilst in other countries irrigated
agriculture has managed to address rural poverty and unemployment (Ferguson and Mulwafu, 2004). The poor performance of many SIS in SA has been attributed to socio-economic,
political, climatic, edaphic and design factors (Bembridge,
2000), but Crosby et al. (2000) indicated that farmer practices
may actually be constraining performance, identifying low
yields as evidence of poor farmer performance.
Maize (Zea mays L.) is the most important summer grain
crop in terms of both cultivated area and number of growers in SIS in SA. Maize grain yields of less than 3 t∙ha-1 are
common in many SIS (Van Averbeke et al., 1998; Bembridge,
2000; Machethe et al., 2004; Fanadzo, 2007), which supports
the point raised by Crosby et al. (2000) above. Machethe et
al. (2004) also identified limited knowledge and lack of skills
in crop production among farmers as one of the constraints
to improved productivity in SIS. In this regard, Denison and
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Manona (2007) recommended that crop production approaches
including farmer training be considered alongside all other
issues during revitalisation of SIS to improve on performance.
However, little attention has been given to the study of cropping systems and management practices in SIS (Machethe
et al., 2004), and to whether these factors could account for
observed poor performance. Indeed, De Lange et al. (2000)
noted that research and expenditure have tended to focus on
infrastructure, and that often this has proved to be fruitless
because the human capital was not developed to utilise and
maintain the infrastructure effectively.
Monde et al. (2005) noted that, despite having access to an
average of 4.2 ha of irrigated land per farmer, most farmers at
Zanyokwe Irrigation Scheme (ZIS) were poor, with monthly
incomes lower than the 2005 poverty datum line of ZAR626.98
per adult equivalent. They found that both cropping intensity
and yields were low, with farmers attributing low crop performance indices to lack of adequate tillage services, fertiliser,
seed, chemicals and irrigation equipment. This study, like
many others carried out in SA, relied on farmer interviews, and
due to the lack of farm records was limited in explaining and
relating performance to factors cited by farmers.
The low levels of crop productivity noted in many SIS
in SA imply low water use efficiencies (WUE), as available
evidence indicates that water at the source is rarely limiting
(Machethe et al., 2004; Stevens, 2007), and in some cases
over-application has been noted (Machethe et al., 2004; Monde
et al., 2005). Improving WUE in irrigation is a priority in SA.
With the growing scarcity of water, significant increases in
water productivity will have to come from improved agronomic
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