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Water harvesting is the process of concentrating rainfall as runoff from a larger area
for its productive use on a smaller area. Rural communities can benefit greatly from
the use of the in-field rainwater harvesting (IRWH) technique developed by the
Agricultural Research Council (ARC) - Institute for Soil, Climate and Water (ISCW)
at Glen in the Free State Province through a project that was funded by the Water
Research Commission (WRC). This innovative technique has the potential to reduce
total runoff to zero and evaporation from the soil surface considerably, resulting in
increased yields due to increased plant-available water. Intensive field experiments on
clay and duplex soils, conducted over a period of six seasons, indicated that IRWH
increased maize and sunflower yields by as much as 50%, compared to conventional
production techniques (CON). Research results over a number of years have indicated
that the IRWH technique is sustainable in terms of increased agronomic productivity,
entrenchment of risk, conservation of the natural resources base, social acceptability
and economic feasibility. These projects were funded by the WRC, Department of
Agriculture (DoA), Free State Department of Agriculture (FSDA) and the ARCISCW. The research circle would have been completed in full when the IRWH
technique was carried over to the rural communities in the Thaba Nchu area. The time
was ripe to implement this technology. Therefore the WRC approved and funded this
project that initially was planned to implement the IRWH technique in only six rural
communities around the towns of Thaba Nchu and Botshabelo over a two-year period.
The project had two main objectives: (a) to exchange technology (IRWH) as
effectively as possible with the owners of small areas of land, those who have access
to communal land and to Department of Agriculture officials (especially those of the
Extension services); and (b) to assist and support the farmers and extension officers
with the application of the IRWH technique. These two objectives were achieved
concurrently by making use of various innovative communication channels.
The technology exchange process expanded so rapidly when many more households
and communities than initially anticipated implemented the IRWH technique that the
need to implement a proper exit strategy for the new communities and households
arose. The project duration was extended and the DoA agreed to fund the extension
period with the focus on the implementation of an exit strategy. A third objective was
added to the initial two objectives, namely to deliver guidelines for farmers and
trainers, respectively, on IRWH.
Communication methods used to disseminate IRWH technology were a combination
of individual, group and mass approaches. Mass approaches used to disseminate
IRWH information were local radio stations, television stations, video, brochures,
pamphlets, leaflets, training manuals, newsletters, scientific publications, songs and
posters. Group approaches used consisted of on-station and on-farm demonstration
plots, on-farm trials, focus group discussions, seminars and conferences, workshops,
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short courses, farmers’ and information days, training sessions, computer programs,
3D models, focus group discussions, support by ARC-ISCW technical assistants
(TAs) and festivals. The individual method included activities like visits (office or
farm), letters, telephone calls and informal contacts. These various communication
channels were used at different stages of the technology exchange process. By using
various communication channels in most cases at least one of them conveyed the
correct messages to an individual or group. It was observed during the project that at
certain stages in the technology exchange process certain communication channels
played a specific role. During the initiation phase, video, pictures and posters played
an important role to introduce the IRWH technique for the first time. These visual
pictures or evidence made the farmers curious and presented hope to them. Thereafter
the 3D model was a very good communication channel to explain and demonstrate the
differences between CON and IRWH. This communication channel explained the
principles of the IRWH technique. Demonstration plots, when used correctly,
presented the opportunity to involve the farmers from the beginning (application and
implementation) all the way through to the end of the growing season (harvesting)
and the fallow period. At the demonstration plots, activities like the application of the
IRWH technique, planting of various crops, fertilization, weeding, insect and pest
control, harvesting and maintenance were demonstrated. The farmers were
encouraged to participate in these actions in order to master the various arts. This
presented the opportunity for the farmers to be involved as if they were demonstrating
the technique. It helped with ownership of the technique. Focus group discussions and
support from the ARC-ISCW TAs played a very important role to mobilize the
individual farmers and communities, address problems as they appear, motivate and
encourage the farmers. Festivals were the tools that created excitement; they
motivated and encouraged the farmers. Festivals contributed towards the explosion of
the use of the IRWH technique in the target area. This is one of the best
communication channels to motivate and encourage people and contributed towards
keeping the momentum. It also presented a fantastic platform to communicate with
each other and to convey the intended messages. Festivals also presented the perfect
opportunity for the farmers to be recognized for their efforts, hard work and
dedication.
Quite a number of capacity building actions specifically about the IRWH system took
place during the duration of the project with extension officers, youth workers and
farmers in the form of training courses and workshops. Formal and informal
educational sessions were first conducted with the extension officers and thereafter
the extension officers and researchers conducted the same training with the farmers.
Educational training sessions did not focus solely on IRWH. Much broader topics
were addressed. Training focused on different soil types, crop nutrition, weed control,
insect control, management practices, utilization of natural resources, record keeping
and budgeting, markets and marketing, the role and function of committees, conflict
resolution, communication skills, etc. Formal and informal educational training
courses, pre- and post-harvest focus group discussions, information days, farmer-tofarmer training and water harvesting festivals over periods of four to five days were
also used to build the capacities of farmers. During the focus group discussions,
certain aspects were discussed and a lot of planning and goal setting took place. Apart
from the formal capacity building actions, the farmers received knowledge each day
that the TAs and researchers visited them. The emphasis was on regular contact,
which was vital during this project.

viii

The farmers were encouraged to work in groups in order to minimize mistakes in
construction and planting. In each group there would be those who had proven to be
competent as leaders to guide others. The farmers were encouraged to form
committees in every community. The committees/groups consisted initially of just a
few members, approximately 10 per community in the four communities selected in
the beginning phase of the IRWH project. These people were tasked with participation
on the demonstration plots that were set up in their communities, and organized the
villagers for all the activities and meetings that took place. These groups started
growing as more farmers and communities took up the technique and led to the
establishment of community-based water harvesting interest groups (CB:WHIGs) in
each community. The ARC-ISCW (Glen) facilitated the formation of informal
CB:WHIGs for small-scale farmers in 42 communities around Thaba Nchu and
Botshabelo. As the number of farmers and communities using IRWH techniques
increased, a decision was taken by representatives from each group and community to
form a municipal-based water harvesting interest group (MB:WHIG) and this body
was named the Tswelelopele Small Farmers Cooperative (TSFC). The association is a
semi-formal umbrella body for the informal CB:WHIGs in the communities. Amongst
the institutions that were co-opted into the structure were the municipality, the tribal
authority and the local agriculture office. In general, a CB:WHIG operates at the
community level in terms of assisting the members with their day to day challenges.
These may include the scheduling and arranging of collective labour utilization, the
collection of subscription fees, mobilizing farmers to assist each other in preparing the
IRWH basins, and collectively performing activities like planting, weed and pest
control. The MB:WHIG serves as a mouthpiece for the farmers from all the
communities and is able to regularly (once a month) call meetings for all the
CB:WHIGs to discuss challenges and issues that arise from individual communities
and address them as a collective. It aims at ensuring better communication amongst
members of the MB:WHIG who were also members of the CB:WHIGs and thus
enables them to communicate the decisions of the MB:WHIG timeously to the
communities. Another purpose of the structure was to discuss common challenges
with the project team or any other stakeholder.
Various motivators and demotivators were identified that influenced the adoption
process of the IRWH technique. The perceptions of the non-adopters were also
documented by spending time with them in the communities to find out their reasons
for not implementing the IRWH technique. The best way to enter a community was
also documented.
Colourful training guidelines for farmers and extension officers were created to
complete the third objective. Training manuals were developed during the project and
created a very good platform for the training guidelines. The guidelines were tested
and evaluated by the researchers, TAs, farmers and extension officers. Suggestions
and improvements were included in the final document.
Twenty-eight demonstration plots were set up during the course of the project. Sixtyeight oral presentations and eleven poster presentations were presented at scientific
congresses, symposiums or workshops during the project. Twenty-four of these
presentations were international. Five pre-harvest and three post-harvest festivals,
four formal training sessions and three formal workshops for the farmers, three formal
training sessions and four formal workshops for extension officers, three information
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or farmers days, three exhibitions and five open days were conducted during the
course of the project. Besides the formal training and workshops, informal training
and workshops were also conducted at the festivals, and many informal training
sessions were conducted in each of the 42 communities. One radio interview; one
video/CD production about IRWH; two physical interactive three-dimensional
models; a simple three-dimensional computer model visualizing the IRWH technique
with the rainfall-runoff-infiltration processes according to different rainfall events;
two TV appearances; one article in a local newspaper (Volksblad); one article in the
official newsletter of the Department of Agriculture (AgriNews); one article in the
WRC’s magazine (Water Wheel); two articles in the Go Farming magazine; and two
colourful training guidelines, one for farmers and one for extension officers, were
produced during the project.
This project directly resulted in one Masters degree and the results from the project
contributed towards one Ph.D. degree. Two other Ph.D. degrees will also benefit from
the project.
Results of the expansion of the IRWH technique indicated that during the first
growing season (2001/02) six households of backyards in four communities applied
the technique. By 2002/03 this had increased to 108 households in six communities,
and in 2003/04 the number had further increased to 400 households in 37
communities. The number of households in the communities that applied the IRWH
technique during the 2003/04 season varied between one and 55 families per
community. Before planting time for the 2004/05 season the number had further
increased to more than 1033 households in 42 communities and one trust farm. The
number of households in the communities that applied the IRWH technique before the
2004/05 season varied between three and 100 families per community. These results
reveal a phenomenal increase, over a relatively short period of time, in the application
of IRWH in homestead gardens. It seems that this result was due to the combined
impact of an efficient extension programme from the ARC-ISCW, effective and
innovative communication channels and a successful new crop production technique,
which was self-demonstrating.
The overall main conclusion is that the farmers in the Thaba Nchu and Botshabelo
areas are capacitated with the know-how to produce their own food with the IRWH
technique. Their capacities were built by the use of various communication channels
at different stages of the technology exchange process. The farmers and extension
officers were assisted and supported with the application and utilization of the IRWH
technique. The farmers have been empowered to be able to communicate in one voice
and also have more bargaining power to avoid exploitation.
The components of an exit strategy are to: (a) involve stakeholders; (b) institutionalize
structures and groups; (c) plan and conduct demonstrations of the technology; (d)
train extension officers and farmers to empower them with knowledge and skills; and
(e) exchange the technology and information. Taking the above-mentioned into
consideration it can be concluded that a successful exit strategy was implemented by
the ARC-ISCW.
The application of the IRWH technique has contributed towards:
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a)
b)
c)
d)
e)
f)
g)
h)
i)

Higher crop yields;
Greater crop biodiversity;
Household food security;
Job opportunities;
Higher incomes;
Better health;
Educated farmers;
Reduction in crime in the community; and
Better social lives.

RECOMMENDATIONS, INCLUDING ADDITIONAL RESEARCH NEEDS
(a)

Farmers and Extension Officers
•
•
•
•
•
•

•

(b)

Apply the IRWH technique to obtain higher yields.
Make optimum use of backyards and croplands to fight food insecurity and
poverty.
Demonstration plots also play an important role in unlocking the potential
of the cropland.
Extension officers should be demonstrators of new technology and fully
participate in similar programmes.
Agricultural extension should be fully committed and involved in order for
development projects to be sustainable.
Extension officers should use various communication channels during
technology exchange processes. By using various channels the possibility
of conveying the correct and intended message to an individual and groups
is much higher as compared to the use of a single communication channel.
Different communication channels assist with conveying different
messages to the farmers.
Various motivators and demotivators were identified that could influence
the adoption process of the IRWH technique in the target area. Extension
officers must take note of these motivators and demotivators, and manage
them in an appropriate way.

Administrators and Policy-makers
•

•

•

A very good foundation has been laid for people in rural communities in
the study area to become self-sufficient, produce more, and to earn a good
income using the IRWH technique. A long-term efficient extension
programme should be encouraged and developed to maintain the current
status and expectations. It is a long-term process that should be continued
in the future and expanded to other areas of South Africa.
When a new crop production technique is to be introduced into rural
communities, one should first start with the homesteads. These provide a
simple environment for promoting a new technique through training. The
starting point of a new technique should first focus on food security, and
later expand to larger scale operations.
The farmers in positions of responsibility must be capacitated with
leadership and management skills. There is also a need to popularize and
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•
•

•

•
•

•
•
•

•

•

(c)

motivate for the adoption of the constitution with relevant alterations to
meet the local conditions.
A future focus should be on the development of the croplands of rural
communities into sustainable enterprises.
Before a new project starts in a particular province or area it should be
communicated to a government department who should be responsible for
coordinating the various projects in that province or area in order for these
projects to complement each other.
The government must assist the farmers by providing them with the
necessary tools to apply the IRWH technique. Food security departments
supply farmers with tools, but some of them are a waste of money. It is
recommended that such departments rather supply appropriate tools, like
for the application of the IRWH technique, to farmers who have already
grouped themselves and have proved that they are actively involved in
agriculture by making use of sustainable techniques.
Education and training structures must be in place.
Support structures in the form of the Department of Agriculture’s
Extension Service and technical aid from the Agricultural Research
Council and universities need to be in place.
Attention also needs to be given to marketing structures and strategies.
Institutional arrangements and land tenure aspects also need attention.
An exit strategy should form part of all development projects and these
projects should be conducted over a period of more than three years for
them to implement a successful exit strategy in order for the projects to be
sustainable.
The agricultural extension policy and structure in South Africa needs to be
streamlined to support and run development projects that address
important issues like poverty alleviation and food security.
It is time that water harvesting should become a programme instead of just
a project in South Africa.

Researchers
•

•
•
•

To ensure the sustained success of crop production using the IRWH
technique in the rural communities, especially the expansion from
backyards to croplands, certain structures are of fundamental importance.
The mechanization of the IRWH technique should be researched to ensure
that it meets the requirements of the five pillars of sustainability.
To ensure the sustained success of crop production, institutional
arrangements and land tenure aspects should be researched.
Ways of combining crops and animals in an integrated IRWH system need
to be investigated.
Future research is needed with regard to introducing a permanent crop into
the IRWH system.
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