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APPENDIX 1 
Dryland Farming and Small-scale Water System Technologies 
 
Small-scale farming is the main food and income source in semi-arid and dry sub-humid 
SSA, occupying for example 70 % of the population in Zambia, 82% in Tanzania, and 
93% in Ethiopia (UNDP 2007). However, the productivity in current farming systems is 
very low, with yield levels averaging some 20-50% below what is potentially achievable 
(Diao et al. 2007). Although this is a complex problem, linked to a number of intertwined 
biophysical and socio-economic constraining factors (including a challenging hydro-
climate, poor soils, pest problems, lack of inputs and labor etc.), water shortage in the 
crop root zone is a fundamental issue (Falkenmark and Rockström 2004). It is becoming 
increasingly clear that this has more to do with agricultural droughts, and the lack of 
strategies available to the farmers for mitigating these, than it has with the amounts of 
rainfall per se. Agricultural droughts are much more common than meteorological 
droughts, and they have a number of different causes, including dry-spells and water 
losses from the farming system via run-off, drainage and evaporation (Rockström, 2003). 
 
To address this problem various low-cost and small-scale water system technologies and 
innovations, which aim at stabilizing water availability by bridging dry-spells and 
reducing un-productive flows in the field water balance have been developed and tested 
in different dryland regions around the world. These technologies include a broad 
spectrum of water harvesting practices (e.g. in situ RWH through zai pitting/contour 
bunds, external RWH collecting sheet/gully flows in storage tanks, roof-top harvesting), 
conservation farming systems (ripping, zero-tillage), and precision farming methods. 
They are often developed from indigenous knowledge in one location that have been 
transferred to other places, but could also constitute entirely new innovations (Critchley 
et al. 2008). Water system innovations are never blanket solutions, but generally have to 
go through a process of adaptation, molding them to local biophysical and socio-cultural 
conditions.  
 
Research from the semi-arid Gansu province in China has shown that rainwater 
harvesting based supplemental irrigation, where collected surface run-off is stored in 
small tanks and used to bridge dry-spells, can increase wheat and maize yields with more 
than 50% (Liu et al. 2005), and studies from Eastern and Southern Africa demonstrate 
maize yield increases of 20-120% for conservation tillage as compared with conventional 
tillage, primarily as an effect of increased soil water availability (Rockström et al. 
accepted). On-farm experiments in Kenya and Burkina Faso show even better results 
with yield increases of maize and sorghum of 70-300% for treatments combining 
supplemental irrigation and fertilizers compared with conventional farming practices 
(Rockström et al. 2002). Although water is not the only limiting factor to small-scale 
dryland farming it is often argued that it makes a logical entry point for upgrading these 
systems, since the unreliable rainfall otherwise often prevents farmers from investing in 
their systems. While up-take of small-scale water system technologies among 
smallholder farmers so far has been relatively slow (Bhatt et al. 2006), substantial efforts 
are currently made to promote these technologies in dryland SSA. 
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