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Small-scale irrigation farmers in the communal land tenure areas can be categoerised in terms of their
water supply as follows:

o farmers on irrigation schemes;
e vegetable gardeners (served by communal water supply infrastructures); and
+ independent farmers, each with 'private’ water supply.

14

A further distinction should be made between full-time and part-time farmers, in order to understand
the technology requirements. Irrigated agriculture is almost invariably aimed at generating a cash
income or at least replacing expenditure on food through own production. Even individuals growing
vegetables in community gardens normally only use a small portion of their produce for home
consumption: The bulk is sold to augment the family income.

Imigation methods and design. The full range of irrigation systems is found on schemes, viz. flood,
sprinkler, centre pivot, micro and drip irrigation. Sprinkler irrigation is most commonly found. An
indigenous flood irrigation system of short furrows is widely used and very popular because of its
manageability and maintainability without sophisticated equipment. Gender is of major importance,
the bulk of the farmers are women and this is seldom recognised in design.

Management systems. A World Bank study into successfu! irrigation projects in the Sahel (West
Africa) concluded that there are two models that are sometimes successful, namely, (i) small privately-
owned enterprises and (ii} large irrigation estates, employing paid labour. Problems are encountered
where these two concepts are mixed, as was the case of schemes in South Africa, namely, when so-
called ‘farmers’ are settled on centrally-managed estates, where the ‘farmer’ has no decision-making
power, yet carries the risks of failure.

Management of water supplies. The sharing of a common water source by a group of farmers limits
members’ flexibility in terms of irrigation, so the choice of suitable technology is important to ensure as
much flexibility for each individual farmer as possible A crucial element in the successful sharing of a
water source is that the group of farmers be well organised and equipped (trained} to control, operate
and maintain their infrastructure and manage their finances.

Small- and micro-scale vegetable farmers. These farmers represent an important sector of irrigation
farming in rural and urban areas. It is estimated that at least 1560 000 growers participate in
community gardening projects in South Africa, and an unknown number grow food in home gardens.
Community gardens are the market gardens of rural and sometimes urban areas, so that millions of
people benefit from the availability of locally produced fresh vegetables at reasonable prices, while
growers augment the family budget.

Community gardens. These are similar to irrigation schemes in that a group of farmers shares
infrastructure for water supply. These 'irrigated food plots’ constitute one of the biggest success
stories in agricultural development in South Africa, and their success is in sharp contrast to the
problems of many of the sophisticated top-down managed larger irrigation schemes

Lack of support services. In most areas there is a serious lack of support services for independent
irrigation farmers. The most serious of these is a lack of specialised irrigation extension technicians
who can advise them in regard to cropping aspects, as well as lack of technical advice on engineering
aspects. Maintenance support services are often poor or non-existent. Problems are encountered
regarding the availability of inputs such as seed, fertilisers and pesticides

Manageability of the system. The suitability of an irrigation system is particularly related to the
manageability of the system for a specific set of circumstances. The distance from the fields, the
priority the irrigation farming enjoys in the life of the farmer, and the size of the enterprise should all
influence the recommendations.

Realistic crop water requirements. The WRC project team believes that there is a great need to look
urgently at real crop water requirements under the conditions prevailing in some small-farmer irrigation
areas. The limited irrigation/low planting density situation is an example. It is highly unlikely that crop
water requirements under these conditions ‘will be the same as the requirements under intensive full
irrigation. Over-estimation of the crop water requirements can lead to waterlogging, low irrigation
water use efficiency and unnecessarily large and expensive irrigation systems.

xiii



1. INTRODUCTION

There is a perception that irrigation is a first step in promoting develapment in impaverished rural
areas. This is applied in the context not only of large schemes but also to the establishment of
landless people as emergent farmers and the creation of food plots and community gardens to
promote food security both in deep rural areas and adjacent to major population centres. This is not
new; the arigins go back some fifty years.

Van Averbeke et al (1998) have reviewed the origin of the irrigation schemes in the communal land
tenure areas.

In the former 'Bantustans’ or ‘Native Areas’, minor irrigation developments occurred before
1950, but most irrigation schemes were started after the publication in 1955 of the Report of the
Commission for the Socio-economic Development of the Bantustans, the so-called Tomlinson
Commissicn. The Commission estimated the total area under irrigation in the ‘Bantustans’ at
11 400 ha farmed by 7 538 plot-holders, resulting in an average irrigated land holding of about
1.5 ha per farmer.

Based on information collected at existing schemes, the Commission suggested that irrigated
noldings of 1,3 to 1,7 ha were adequate to ‘provide a family with a living that would satisfy them,
whereby the whole family would work on the holding’. Preliminary surveys suggested that the
irrigable potential of the Bantustans was about 54 000 ha, sufficient to settle 36 000 farming
families, a very attractive rural development strategy.

The Commission recommended that action be taken to improve and replan all existing
schemes, so that each holding could provide a full-time living to a Bantu family; and that new
schemes, which could be operated by simple diversion weirs and furrows, be developed during
the next 10 years. In the early years the schemes under the management of dedicated
Department of Bantu Affairs officials were largely efficient and productive. Unfortunately this
‘top down’ approach was not sustainable.

During the 1970s political and administrative independence of the Bantustans was encouraged.
Before the advent of the homelands the emphasis was on concrete-lined canals and flood
irrigation.  When capital became freely available and the emphasis was on homeland
development at any cost an attempt was made to ‘facilitate’ the process by automating the
technical and management aspects by introducing centralised pumging facilities and sprinkler
and micro irrigation. This approach to facilitating community adaptation to technology and its
use has failed, one of the reasons being that it is difficult to maintain sophisticated equipment in
the deep rural areas where maintenance infrastructure is not readily available.

The development corporations in an attempt to service the DBSA loans concentrated on producing
‘profitable’ crops that could be marketed through established channels and were forced to stifle
initiative including the production of food for own consumption. The farmers were dependent on the
managing authority for financing, the supply of inputs, mechanisation support and the maintenance of
infrastructure. This resulted inevitably in a culture of dependence and the virtual collapse of schemes.

Small-scale irrigation farmers in South Africa can be categorised in terms of their water supply as
farmers on irrigation schemes, vegetable gardeners (served by communal water supply
infrastructures); and independent farmers, each with a 'private’ water supply. There are examples of
very successful independent farmers and community garden operations despite the problems that
must be overcome but they are in the minority. Access to appropriate equipment and technical
support is a major problem.

The initial cbjective of this project was essentially technical and the intention was to evaluate existing
irrigation techniques and equipment used by small-scale farmers with a view to establishing design
methods and norms that would facilitate the future planning and development of small-scale farmer
irrigation projects.

Field visits paid to small-farmer irrigation schemes and farms across South Africa afforded the
research team an invaluable opportunity for observation and discussion. Evaluations of irrigation



systems were carried out in field during normal operation and the team came to realise that the purely
technical evaluation of irrigation systems as a basis for design norms is not enough. It is essential to
adopt a participatory ‘bottom up’ approach to irrigation planning. However, technical aspects remain
important. The successful development of small-scale farmer irrigation requires exceptionally high
technical and organisational proficiency on the part of planners, designers and implementing
agencies.

2. OBJECTIVES

The origins of the project can be traced back to the South African Institute for Agricultural Engineers
initiatives for promoting Mechanisation and Irrigation in Developing Areas (MIDA). The first MIDA
symposium took place in 1986 and became an annual event. By 1992 it had become clear that
adequately funded in-depth investigations were essential if progress was to be achieved.

The Water Research Commission's Co-ordinating Committee for Irrigation Research confirmed that a
thorough investigation of the irrigation practices and problems of subsistence and emergent small-
scale farmers was a high priority research need. An appropriate research proposal was subsequently
submitted and approved.

The objectives of the project were:

» To evaluate existing irrigation applications, techniques and equipment as used by subsistence
and emerging farmers; and

¢ To establish design methods and norms that would promote the effective planning and
application of irrigation in development.

The origina! proposal and initial work focused on short-furrow and sprinkler irrigation, because of their
general application in the small-scale irrigation sector.

One year into the project, the team reported their findings and preliminary recemmendations to a
workshop in which developers, academics, government officials, NGOs, policy advisors and small-
scale farmers participated. The general consensus at the workshop was that the team was following
an appropriate approach and that the original objectives could all be met. It was considered that the
research team was positioned to add a further dimension to the research. It was consequently
recommended that the duration of the project be extended in order to attend to the following additional
aspects.

+ The development of guidelines for the rehabilitation and/or transformation of existing irrigation
schemes, i.e., investigation of the need for innovative approaches to the transformation of
schemes from a 'top-down’ to a ‘farmer-managed’ situation for small-scale irrigation, and for
successful subdivision and management of existing single-owner farms. The next step would
be the development of the approaches, in addition to an investigation into the training
requirements and organisations for the rehabilitation and transformation of existing schemes.

» The compilation of a code of practice for the development of community garden projects. The
initial project had clearly identified the importance of community gardens from a food supply
point of view, and there was a need for clear-cut guidelines regarding the development,
sustainability and management of these gardens.

In retrospect the assumption that it would be possible to reduce the complexities of small-scale farmer
irrigation development to a series of tidy engineering norms, guidelines and codes of practice was
naive. The project was initiated in 1992 and it was impossible, at that time, to foresee all the changes
in policy and circumstances that have taken place over a very short period.

However, the project gave the research team the opportunity to become, and remain, participants in
the process of change. Project funding and time made it possible for the team to gain the knowledge
and experience between 1993 and 1995 that subsequently placed them in a position to play a
proactive role in the development of small-scale farmer irrigation. This included the public consultation
and legal drafting processes that preceded the National Water Act (No. 36 of 1998) and the
development of irrigation policy, the establishment of Catchment Management Agencies and Water



User Associations and the much-needed links between Gavernment Departments and agencies
actively involved in rural development. Throughout concentration has been on the little understood
situation and needs of small-scale farmers.

There is a close relationship with the Department of Water Affairs and Forestry and the Department cf
National Agriculture, the Agricultural Research Council and the Provincial Departments of Agriculture,
particularly the Northern Province Department of Agriculture and Environment. There is active liaison
with consultants and NGOs concerned with planning and implementing small-scale farmer irrigation.
International liaison is expanding rapidly with increased recognition being given to the South African
initiatives.

It will be appreciated that there has been a paradigm shift in water management policy; the position of
the previously disadvantaged and the role of government in financing development and this has
necessitated a similar shift in policy and implementation in respect of small-scale farmer irrigation.
This is still in process but the research team have been privileged to play a part in configuring the
“new” approach. This report deals with the information that the team has acquired over the years and
includes case studies derived from practice. Where possible and in line with the original objectives of
the project the report has been confined to technical aspects but it is recognised that institutional and
land settlement and tenure issues are of key importance.

The project has, since its inception, contributed to providing the inputs originally identified by the South
African Institute of Agricultural Engineers. Papers and poster presentations by team members have
become a regular feature at the annual symposiums of the Institute

This report should be read in conjunction with the following parallel Water Research Commission
reports developed by MBB Consulting Engineers:;

DE LANGE, M; ADENDORFF, J and CROSBY, C T (2000). Developing Sustainable Smali-Scale
Farmer Irrigation in Poor Rural Communities-Guidelines and Checklists for Trainers
and Development Facilitators.

DU PLESSIS, F J and VAN DER STOEP, | (2000). Evaluation of the appropriateness and
management requirements of micro irrigation systems in small-scale farming.

CROSBY, C T and CROSBY, C P {1989). SAPWAT — A computer program for establishing
irrigation requirements and scheduling strategies in South Africa.

3. HISTORY OF PROJECT DEVELOPMENT

The project was approved in 1992 and the work programme for 1993 was aimed at:

e Establishing appropriate evaluation techniques and identifying suitable circumstances and
locations for detailed evaluations in the second year;

e Establishing an overview of irrigation as practised by small farmers;
s Initial physical evaluations of flood and sprinkler irrigation systems;

o Initial rapid rural evaluations to gain insight into the technical needs of small farmers and to
learn from their experience.

A work session was organised under the auspices of the Water Research Commission and held on 28
January 1994 at the Directorate Irrigation Engineering, Silverton, to share preliminary findings and
elicit recommendations for further research. More than 40 people representing a wide range of
interests attended the session.

On recommendation of the March 1994 WRC Steering Committee meeting, the content of the 1893
interim report was adapted for use by students in land use planning at the University of Pretoria and
further refined for publication by the WRC as the Small Scale rrigation in South Africa booklet. This
very successful publication also appeared in a series of articles in the Farmers Weekly.
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Extensive fieldwork was done during 1994 and computer routines were programmed to facilitate the
development of design procedures. An interim report Towards successful smali-scale irrigation was
published to provide additional information to practitioners and was subsequently copied and reprinted
in International Water Irrigation Review in 1997,

The project now entered a period where opportunities arose for testing the concepts that had been
developed by the research team, while at the same time contributing to the rural development
process. The insights gained have been incorporated in this report.

Members of the team, notably M de Lange, P L Mohajane, C M Stimie and J P Leeuwner, had
became recognised practitioners of the Participatory Rural Appraisal {(PRA} methodology and had
done picneering work in linking the institutional and sociclogical aspects of PRA with the technical
realities of small-scale farmer irrigation. This lead to the concept of Participatory Irrigation Planning
(PIP) and a full-scale multi-disciplinary exercise was undertaken with the Northern Province
Department of Agriculture, Land and Environment in August 1996.

Preliminary activities leading to the new National Water Act (No. 36 of 1998) commenced in 1996 with
a series of public consultation workshops throughout the country. Irrigation Policy was discussed in
depth at over 50 grassroots workshops held in all the provinces. The task of organising, facilitating
and reporting on this process funded by the National Department of Agriculture was entrusted to
members of the research team partly on account of their specialised insights into small-scale farmer
irrigation. The workshops were well attended by commercial farmers, emerging farmers and
participants in community gardens.

Shortly after the completion of the grassroots workshops, the Northern Province Department of
Agriculture, Lands and Environment embarked on a project to assess how parastatal-managed small-
scale farmer irrigation schemes should be upgraded and transferred to the participants. It was
decided to select three schemes from a short list and to develop them as pilot projects. The team
assisted with the drafting of the consultants brief and acted as advisors to the Department and the
consultants, in return for access to the information generated in the course of these participatory
developments.

A new initiative of the National Department of Agriculture, the Land Care Programme, is being
implemented in several provinces. Late in 1998, a study of the conservation status of the Sabi-Sand
catchment was funded and included two major small-scale farmer irrigation schemes. This was an
opportunity to assess the practical application of the new approaches to feasibility studies and
irrigation development. A multi-disciplinary team from the Agricultural Research Council (ARC), under
the guidance of members of the research team, completed the irrigation feasibility studies in
accordance with the approaches developed in this project. The programme has now been
considerably extended and is being undertaken by a team from the ARC in partnership with a
consultant.

The National Water Act is presently being implemented on several fronts, including the registration of
water use, the establishment of CMAs and WUAs and the pilot assessment of the water demand
management strategy. Here again members of the team are actively involved, particularly from the
point of view of the needs of small-scale irrigation farmers and how these can be met.

4. REVIEW OF CHAPTERS IN THE REPORT

CHAPTER 1: INTRODUCTION

Chapter 1 is an edited reproduction of a popular illustrated booklet by M de Lange, project research
leader, Small Scale lrrigation in South Africa that was published after the initial evaluation. This
publication provides an excellent background to the circumstances of small-scale farmer irrigation in
South Africa and places this final report in context. The booklet is unfortunately no longer available
but the text is reproduced in the report in its entirety. In this executive summary it is only possible to
toauch on the main issues.

Xii



CHAPTER 2: PRE-FEASIBILITY AND FEASIBILITY STUDIES

It is important, to appreciate the present position in respect of small-scale farmer irrigation projects in
South Africa. The record of the past is one of failure. The infrastructure of the state and parastatal
schemes is in a state of collapse and budgets for rehabilitation are restricted. Policy is therefore that
the 'farmers’ take over the schemes and accept full responsibility. It is a prerequisite for any degree of
state support that schemes are sustainable. A paradigm shift in approach is unavoidable and the
suggestions for modified approaches to feasibility studies must be seen against this background.

Clear, proven procedures have still to be established. The experiences in other parts of Africa can
provide useful guidelines but circumstances are different and, in the years to come, South Africans will
have to find their own answers. What is important is that the new procedures conform to the now-
established principles of participatory development.

Pre-feasibility studies

Pre-feasibility studies are the essential, concise, first screenings: the ‘go/no-go’ phase. In the case of
irrigation projects, the findings of the pre-feasibility study are usually reported to the senior
management of the organisation that will fund further investigations. The investigation should
concentrate on establishing the essential issues that have a major bearing on the decision that has to
be made. The pre-feasibility study is not only a technical exercise, but also a crucial instrument in
‘selling’ the idea to the decision-makers. (No project should be turned down simply because of poor
advocacy.) It is therefore important to present the report convincingly and thoroughly, without being
verbose: Too much detail may bore and confuse, while tco little may cause scepticism.

There will need to be a paradigm shift in the approach to developing small-scale irrigation schemes
and this should be reflected in the approach to their feasibility studies. The practice in the past has
been to analyse each irrigation project as an entity, with the emphasis on the well-being of the
irrigation farmers themselves. This situation has changed and the National Water Act (No. 36 of 1998)
leaves no room for doubt that the contribution an irrigation project can make to its socio-economic
hinterland must be a main concern of a pre-feasibility study.

Four pre-feasibility study methods have been developed and subjected to limited testing. In order to
identify them, temporary names have been coined: the 'National Geographic' method (based on
annotated maps), the SAPFACT method, the bussing method and the Adenderff method. In addition,
the Sondeo and Participatory Rural Appraisal methods discussed in Chapter 3 can be utilised to
support pre-feasibility studies.

There is no reason why these methods should not overlap or be combined with more conventional
approaches. It is the approach that is adopted that counts, not the specific method alone.

The National Geographic method is intended to assist management with the initial phases of
establishing priorities and action programmes on a number of irrigatiocn schemes.

The SAPFACT method is appropriate where a guick evaluation by one or two people is required, but a
wider range of aspects is considered than in the National Geographic methed. It is patticularly
applicable when existing schemes and farmers are being evaluated.

The bussing method is applicable when a pre-feasibility study has to be done on an existing scheme or
a proposed scheme, where it is important to obtain the inputs of all stakeholders. This method will
generally be used for the somewhat larger schemes or groups of schemes and is most appropriate
when sustainability is of particular importance.

The Adendorff method is especially suited to schemes requiring rehabilitation, and to communities
where an in-depth appreciation of the people’s needs and potential is important.

The choice of pre-feasibility study method therefore depends very considerably on the type of project
under review and on the experience of the people undertaking the study. There can be no set rules or
procedures and it is frequently advantageous to synthesise, using the relevant elements of good
practice, from a number of the pre-feasibility study approaches.
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Feasibility studies

There are international guidelines for feasibility studies in developing countries, published by such
organisations as the World Bank and the European Commission. Possibly the most appropriate
guideline is that published by the Food and Agricultural Organisation of the United Nations. However
these international guidelines deal with principles. All procedures and checklists will tend to be
situation-specific and, to some extent, subjective. This is inevitable because, while principles can be
reduced to generalities, specifics cannot.

However, experience has shown that guidelines are necessary to facilitate the evaluation and
reporting on the rehabilitation of small-scale farmer irrigation schemes. This is an unfamiliar field to
most planners and consultants and important aspects may be overlooked at the planning phase. The
objective of this chapter is to therefore provide guidelines that will ensure that no important questions
are left unasked. (Some of these questions will remain unanswered initially but at least there wil! be
an appreciation that answers must be sought.)

The procedure for compiling a feasibility study described in this chapter was developed with the
rehabilitation of small-farmer irrigation schemes in the Northern Province of South Africa in mind.

Section 1 of a feasibility study should be a description of the scheme and the writer is led by
paragraph headings and suggested approaches. This section should be a simple narrative and can
be regarded as a rapid pre-feasibility study to enable preliminary decision-making on the viability of
“the scheme. Information for this section should be just sufficient to decide whether or not it is
warranted to engage the community in a participatory procedure that will inevitably raise expectations.
Information for Section 1 can be gathered from literature and Rapid Rural Appraisal-type field
investigations (RRAs).

Section 2 of a feasibility study should cover key questions on the present situation. The answers to
these questions can be generated with the community through a combination of participatory
approaches like Participatory Rural Appraisal (PRA) or Adendorff's pre-development survey
(Adendorff, De Lange, Crosby; 1999).

Section 3 should contain detailed multi-disciplinary technical and institutional information required for
assessing future development possibilities. This is best generated through a Sondeo-type field
investigation, where specialists of different disciplines together assess the resource potential,
infrastructure, institutional and social factors, with an emphasis on generating possible scenarios in
accordance with opportunities and constraints.

Section 4 should address typical areas that must be covered in the community's development plan,
and the subsequent evaluation of progress towards the agreed goals. The development plan is
discussed, adapted and accepted in a community mass meeting and forms the basis for the training
and development initiatives.

The officials and consultants of the provincial lrrigation Action Committees, joint committees of the
departments involved in irrigation development and support, would utilise the procedure in the
assessment of projects. It is expected that the detail of the questions in Sections 1 to 4 will be
adapted with experience.

CHAPTER 3: PARTICIPATORY IRRIGATION PLANNING (PIP)

The project research team coined the phrase 'Participatory Irrigation Planning’. It is a synthesis of the
Sondeo research method, the RRA method and the standard PRA method. This implies that the
community is invited to take part in the process of identifying, analysing and solving problems so that
all options are considered before recommendations are made

It has been established both internationally and in South Africa that engineers and social scientists
and others from widely differing disciplines and interests can harmonise when involved in
development. A major change takes place in the planning relationship when an engineer accepts that
the social scientist can make valid contributions to the engineering aspects of an investigation, and
vice versa, and when they both accept that it is the community that counts and not academic
disciplines.
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The PIP exercise was undertaken in co-operation with the Northern Province Department of
Agriculture, Land and Environment, after the three Strydkraal and Mooiplaats communities that farm
some 300 hectares on the Arabies-Olifants irrigation scheme in the Northern Province expressed the
wish to become independent managers of their own irrigation affairs. The chapter concludes with an
account of the PIP undertaken and examines the lessons learned

All the people involved in the investigation, the facilitators, the farmers and all the other stakeholders
are part of the PIP team. However, the ‘PIP team’ generally includes as co-facilitators any experts
from outside the local community, called in to be part of the group.

The task of the team of experts was to find workable solutions for the problems specific to the area,
with the full participation of the community — solutions suitable, not only to the soil, climate and
resources of the area, but also to the people. The specialists had not had prior exposure to
participatory methods so that the exercise doubled as a training course for them in these techniques.
The facilitator was faced with the task of orchestrating a multi-disciplinary team initially uneasy about
the unfamiliar circumstances.

Participatory planning cannot be done in a hurry. A week to ten days is required. No matter what
technique is used, it is essential to ensure that the community becomes thoroughly familiar with the
issues at stake; and it takes time to build up the necessary relationships with the various members of
the community so that good communication can occur. It takes even more time to guide the
community in analysing their own situation and planning for the future.

CHAPTER 4: MANAGING CROP WATER REQUIREMENTS

This project has disclosed that, in South Africa, practitioners have so far not been particularly
concerned with the factors that influence the relationship between crop production and crop water
requirements in irrigation. This is to the detriment of all irrigation, but is of especial importance in the
case of small-scale farmers facing resource, market and management constraints.

Present methods of estimating crop water requirements do not take account of the production
strategies of risk-averse small-scale farmers. The project team saw examples of over-irrigation but
also found cases where it was hard to credit that the farmer could ‘get by’ with a very limited water
supply. tn almost all cases, it was possible, on analysis, to find a satisfactory explanation.

Therefore, when both designer and farmer have the same understanding of crap/irrigation
relationships, significant improvements and savings can be achieved through design. There are ways
of designing to promote simpler and more efficient management of irrigation for the farmer. This is
particularly important when small-scale farmer projects are being planned. These farmers face
constraints that make non-standard irrigation management procedures more the rule than the
exception and these should be addressed from the outset.

This project has also disclosed that the role of agronomic factors in achieving effective water use has
not received the attention they deserve, particularly in the case of emerging farmers. This chapter
includes valuable notes on haw to select and manage crops in water-short situations, derived from the
book Efficient use of irrigation water by Professor G H Sankara Reddi and Dr T Yellamanda Reddy of
the Andhra Pradesh Agricultural University, India. Their book includes a chapter, “Irrigation
efficiencies and water use efficiencies” that provides a well organised and authoritative review.

The chapter also includes details of the program SAPWAT (Crosby et al; 1999), which has updated
procedures for estimating crop irrigation requirements and caters for non-standard situations and non-
standard agronomic factors, which should be considered in modern irrigation design but which have
received little attention in the past. They are: maximum canopy cover achieved, area of soil wetted,
frequency of irrigation, the influence of varieties and climate on growing season length, and location.
By taking these factors into consideration, it is possible to develop crop factors that are applicable to
most irrigation methods and irrigation farming practices and are especially important in the case of
small-scale irrigation.

SAPWAT provides a convenient way of illustrating the interaction of these factors. (One of the
* motivations for the development of SAPWAT was to cater for the production methods of risk-aversive
small-scale irrigation farmers.) The chapter includes examples of how SAPWAT can be applied to
develop practical irrigation strategies.
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vary too, anything from a hectare to ten hectares. They are communa! in the sense that a number of
people share the infrastructure, and there is generally an overall management committee responsible
for the maintenance of infrastructure and the orderly management of the garden.

For all practical purposes, the participants are market gardeners. They usually each work their
allocated area for their own profit. There are sometimes a number of communal plots on which the
participants take turns to provide labour and inputs, and the proceeds are used to provide for fuel,
repairs and similar common expenses.

Some community gardens are successful, many are not. The successful gardens were usually
developed on the initiative of the community. It is where the infrastructure was provided by an
external agency and the community” was presented with a fenced area, irrigation system, water
supply, etc, on a plate, that the results are often unsatisfactory.

The availability of water is a major problem. Sinking and equipping a borehole is expensive, and
mechanical maintenance of engines and pump can be a difficulty, so some community gardeners
carry water by hand over considerable distances to water the crops.

In gardens that are developed with outside funding, there is a tendency to over-elaborate the irrigation
equipment. Often, what is required is just a source of water. The actual application can be done by
hose, or by bucket, provided that there is sufficient water and it is in the right place.

A number of community garden case studies are included in this chapter and specific information is
provided on the following aspects:

« Review of field investigations: garden organisation, irrigation methods and management, water
supply, fencing, appropriate technology.

« Planning community gardens: administrative processes, guidelines for decisions by gardening
group, local authorities, support organisations, milestones and responsibilities.

« Water delivery and application: short furrow, hose, garden sprinkier, water and soil quality.

« Administration: milestones and responsibilities in the development of gardens, planning reports,
costs.

5. THE CONTRIBUTION OF THE PROJECT

The objectives of the project have largely been met but it must be recognised that this is an ongoing
study. The technical aspects of existing irrigation applications, techniques and equipment, as used by
subsistence and emerging farmers, have been evaluated and the ground rules established for design
methods and norms applicable to the effective planning and application of irrigation in development.

The circle of people and organisations concerned with the subject of small-farmer irrigation is relatively
specialised and limited and this report will facilitate technology transfer. However, there has already
been considerable communication through participation with key organisations in the process of
evaluating in practice information generated through the project.

Key organisations involved are the Department of Water Affairs and Forestry, National Department of
Agriculture, Agricultural Research Council, Provincial Governments, Consultants, International Water
Management Institute, Universities, NGOs and irrigation communities.

Possibly the most important contribution of the project has been the role the research team has played
in the development of a ‘new’ participatory approach to planning small-scale farmer irrigation, which
has received official recognition and is in the process of implementation. There are indications that a
paradigm shift is taking place in the approach to irrigation development and the way forward is
becoming clearer with each passing month. This participatory approach goes beyond engineering
planning and design and is epitomised by the following steps (de Lange, 2000):

» Interdisciplinary assessment of development potential;

» Pre-development survey, vision building and participatery formulation of the community
Development Strategy;
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s Institutional development: Establishment of voluntary farmer groups with elected management
committees;

e Developing and conducting needs-based training courses for farmers and their committees, in
accordance with their Development Strategy and realistic access to inputs, support services and
markets;

» Networking with role-players to establish services, input provision and markets; and

+ Labour-intensive construction and community project management of gradual and on-going
infrastructure improvement.

Success is, however, by no means assured. The participatory approach to irrigation development
must be seen in the context of the economic development of the deep rural areas as a whole,
Development in the era following the Tomlinson Commission was backed by massive government
financial and management support. This continued in a modified form in the homeland era when the
DBSA Farmer Support Programme (FSP) was the mainspring. Now the policy is one of irrigation
management transfer (IMT) to the farmers on existing schemes. In the case of new enterprises,
participants themselves will have to accept full responsibility from the outset. This policy is largely
being implemented without the massive official support of earlier periods, in an atmosphere of
uncertainty.

In the past, irrigation projects were treated as ‘islands of development' in the communal land tenure
areas, and they failed. Now, there must be a co-ordinated approach to land tenure, resettlement,
rehabilitation, civil and traditicnal governance, Water User Associations, finance, infrastructure
development, and marketing before IMT can become a reality. Such a wide range of co-ordination will
be hard to achieve.

6. RECOMMENDATIONS

Research will be required in the future and content and priority will certainly become evident as the
process of rehabilitation and land settlement proceeds. At this stage, however, projects should
possibly be limited to monitoring, recording and analysing initiatives such as the Northern Province
Pilot and Land Care projects.

There is a need, however, for incisive analysis of the institutional, economic and administrative factors
that must be identified and co-ordinated in order to develop policies and procedures that will make
small-scale irrigation development possible. A series of ‘think tanks’ such as the recent National
Policy Workshop on lIrrigation Management Transfer and Rehabilitation of Small Holder Irrigation
Schemes (Svendsen and Merrey, 2000) would seem to be a starting point.
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CHAPTER 5: WATER SUPPLY AND MANAGEMENT

The chapter on water supply and management is one of the most important chapters in the report.
Throughout this investigation, a major objective has been to identify the reasons for the general failure of
irrigation in the context of development. The hope was that, once these reasons had been identified,
viable recommendations for remedial action could be devised. It now appears that the management of
water delivery to small-scale farmers could be a key to the failures of the past and that, in many cases,
there may be no obvious short-term solution. Innovative thinking is therefore essential if the assets of
infrastructure, natural resources and experience are to be gainfully exploited. Restoring the status quo
does not seem to be enough.

The chapter consists of seven sections, each contributing to an understanding of the problem.

Observations derived from the fieldwork. These were largely developed by Ms Marna de Lange and
derived from the interim report to the steering committee in 1996.

The concept of indigenous imrigation schemes. This is taken from a paper presented by Slabber (1992).

Water supply and irmrigation schedules. The emphasis is on small schemes and draws on the
procedures developed by the Department of Agriculture, Republic of Kenya (1990).

Developing a water supply schedule in practice. It is difficult to appreciate just what is entailed in
organising water delivery amongst a group of farmers served by one lateral. In order to quantify the
situation, C P Crosby (1998) developed a computer simulation routine that can be applied in design
and planning.

Water delivery control, flexibility and reliability. This is from a chapter on international aspects, which
was published in 1980 in an American Society of Agricultural Engineers monograph on irrigation
management and which has valuable comments on development (Burt and Plusquellec).

Irrigation efficiency. FAO No 24 clarifies the impact of various factors on scheme efficiency and design
(Doorenbos and Pruitt, 1977).

Pumping. Pumping is important, both on schemes and on individual farms. Serious problems were
disclosed in the course of the investigation. These were largely centred on cost and the difficulties of
maintaining equipment in the deep rural areas. The limited size typical of independent farms and
community garden projects where water is taken from rivers and boreholes, coupled to their isolation
and lack of suitable backup facilities, results in very specific problems.

These problems relate to the basic truth that must be clearly understood for every irrigation project:
Water is the economic lifeblood of the farmers. If it is provided in an uncertain and unreliable fashion,
anarchy quickly develops as individual farmers try to prevent their personal destruction.

CHAPTER 6: PRESSURISED SYSTEMS FOR SMALL-SCALE FARMER IRRIGATION

There was a general swing to pressurised irrigation systems on small-scale farmer irrigation schemes
in the 1980s, due to the problems experienced with flood irrigation at that time. The systems installed
were conventional sprinkler systems with portable laterals, although there were exceptions, including a
limited number of centre pivot installations. In later years, dragline systems became popular.

On the negative side, there have been problems, including over-regimentation of management, poor
maintenance, vandalism and theft, the inherent difficulties associated with operating pumping
installations in the deep rural areas, and malpractice in the field. In addition, the cost of electricity and
fuel is no longer being subsidised and this has imposed a heavy load on many communities.

There is a positive side, however, in that at least reasonable water distribution is achieved, and there
is no reason to believe that present problems are insurmountable in the longer term. Analysis has
shown that sprinkler irrigation can be surprisingly tolerant, but that design for the specific
circumstances encountered in small-scale farmer irrigation requires refinement and the application of
basic principles. In time, a new set of ‘standards’ may emerge but designers need to be made aware
of how to approach the present situation.
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The importance of sprinkler distribution characteristics has come to the fore. This is far more involved
than simply achieving a satisfactory coefficient of uniformity. Little attention has been given in the past
to analysing the operation of sprinkiers in isolation (dragline), along a lateral (conventional hand
move), and when a segment of a field is irrigated at one time (permanent set). The impact on
application rates and losses can be significant and, while analytical approaches are useful, more field
testing is required.

Greater flexibility will be passible if the areas irrigated can be broken down into smaller management
units. The possibilities of pumping units based on tractors or the new generation of smal! Asian diesel
engines should also be considered.

The filling of soil profiles prior to pfanting, using single non-overlapping laterals and the application of
skip-a-position lateral spacing, depends on the selection of sprinklers with a flat, rectangular
distribution characteristic. The development of a new generation of relatively low-cost, plastic
sprinklers is a plus factor, while the full potential of the floppy sprinkler has not been fully exploited.
There is room for both micro and drip irrigation in specific circumstances.

CHAPTER 7: SHORT-FURROW IRRIGATION

In the past, the majority of small-scale farmer irrigation schemes were based on flood irrigation. Far
from being a crude, primitive system, applied by relatively untrained and inexperienced people,
conventional field scale flood irrigation requires great experience and skill. There are just too many
‘degrees of freedom’ for the uninitiated. The soil surface must be uniform and well-graded and water
flow rate must be adequate and consistent. However, there are few small-scale farmer schemes
where the flow rate is sufficient for even conventional furrow irrigation.

There are, though, two irrigation methods that are not nearly as sensitive to these factors as the more
conventional flood irrigation methods and so they deserve particular attention. Small-basin and short-
furrow irrigation have proved their suitability for small-scale irrigation schemes in Africa, the former in
Kenya {where it has been well-documented in official publications), and the latter in South Africa.

Short-furrow flood irrigation has been practised in South Africa for many years, but there has been a
complete lack of theory to support rational design. The development of theories was one of the
original main objectives of the project. The project team has extensively investigated short-furrow
irrigation, with the lead being taken by the Institute for Agricultural Engineering of the Agricultural
Research Council, under the guidance of research team member, C M Stimie.

The work done included field evaluations and computer simulations of the efficiency of distribution in
the short furrows and losses in the earth supply furrows. Full-scale field tests at the Silverton terrain of
the Institute, backed by in-field applications by | van der Stoep, confirmed the simulation results. A
practical method for determining dynamic infiltration rates in earth furrows was assessed.

This chapter contains the necessary information for short-furrow systems to be designed according to
a rational procedure. Guidelines for on-scheme water distribution design, including the layout of plots
and secondary canals, have also been compiled. Aspects discussed are:

Laying out short-furrow schemes: on-farm layout, farm shape and orientation, dividing schemes into
blocks, proportional water distribution.

Design of infrastructure: flood flows, sediment exclusion, water control, reservoir storage, field water
management, design for operations.

Supply furrow losses: determining losses, simulation of losses, supply furrow characteristics.
Distribution uniformity in short furrows: gradient, flow rate, soil type.

Recommendations for design: supply furrow flow rate, length and layout, gradient, the furrow width,
erosion prevention, general design norms.

CHAPTER 8: COMMUNITY GARDENS

Community gardens can be found in any area where pecple are living. These areas may be small
villages in the rural areas, or fairly large rural towns, or peri-urban areas. The size of the gardens can
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Chapter 1-
INTRODUCTION

See also Irrigation Design Manual (Institute for Agricultural Engineering, 1997) for definitions and further information
about irrigation design in South Africa.
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1.1 INTRODUCTION

There is a perception that irrigation is a first step in promoting development in impoverished rural
areas. This is applied in the context not only of large schemes but also to the establishment of
landless people as emergent farmers and the creation of food plots and community gardens to
promote food security both in deep rural areas and adjacent to major population centres, This is not
new, the origins go back some &0 years.

Van Averbeke et al (1998} have reviewed the origin of the irrigation schemes in the communal land
tenure areas.

In the former ‘Bantustans’ or ‘Native Areas’, minor irrigation developments occurred before 1950, but
moaost irrigation schemes were started after the publication in 1955 of the Report of the Commission for
the Socio-economic Development of the Bantustans, the so-called Tomlinson Commission. The
Commission estimated the total area under irrigation in the ‘Bantustans’ at 11 400 ha farmed by 7 538
plot-holders, resulting in an average irrigated land holding of about 1.5 ha per farmer.

Based on information collected at existing schemes, the Commission suggested that irrigated holdings
of 1,3 to 1,7 ha were adequate to ‘provide a family with a living that would satisfy them, whereby
the whole family would work on the holding’. Preliminary surveys suggested that the irrigable
potential of the Bantustans was about 64 000 ha, sufficient to settle 36 000 farming families, a very
attractive rural development strategy.

The Commission recommended that action be taken to improve and replan all existing schemes, so
that each holding could provide a full-time living to a Bantu family; and that new schemes, which
could be operated by simple diversion weirs and furrows, be developed during the next 10 years. In
the early years the schemes under the management of dedicated Department of Bantu Affairs officials
were largely efficient and productive. Unfortunately this ‘top down’ approach was not sustainable.

During the 1970s political and administrative independence of the Bantustans was encouraged.
Before the advent of the homelands the emphasis was on concrete-lined canals and flood irrigation.
When capital became freely available and the emphasis was on homeland development at any cost an
attempt was made to ‘facilitate’ the process by automating the technical and management aspects by
introducing centralised pumping facilities and sprinkler and micro irrigation. This approach to
facilitating community adaptation to technology and its use has failed, one of the reasons being that it
is difficult to maintain sophisticated equipment in the deep rural areas where maintenance
infrastructure is not readily available.

The development corporations in an attempt to service the DBSA loans concentrated on producing
‘profitable’ crops that could be marketed through established channels and were forced to stifle
initiative including the production of foed for own consumption. The farmers were dependent on the
managing authority for financing, the supply of inputs, mechanisation support and the maintenance of
infrastructure. This resulted inevitably in a culture of dependence and the virtual collapse of schemes.

Small-scale irrigation farmers in South Africa can be categorised in terms of their water supply as
farmers on irrigation schemes, vegetable gardeners (served by communal water supply
infrastructures); and independent farmers, each with a ‘private’ water supply. There are examples of
very successful independent farmers and community garden operations despite the problems that
must be overcome but they are in the minority. Access to appropriate equipment and technica! support
is a major problem.

The initial objective of this project was essentially technical and the intention was to evaluate existing
irrigation techniques and equipment used by small-scale farmers with a view to establishing design
methods and norms that would facilitate the future planning and development of small-scale farmer
irrigation projects.

Field visits paid to small-farmer irrigation schemes and farms across South Africa afforded the
research team an invaluable opportunity for cbservation and discussion. Evaluations of irrigation
systems were carried out in-field during normal operation and the team came to realise that the purely
technical evaluation of irrigation systems as a basis for design norms is not enough. It is essential to
adopt a participatory ‘bottom-up’ approach to irrigation planning. However, technical aspects remain
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important. The successful development of small-scale farmer irrigation requires exceptionally high
technical and organisational proficiency on the part of planners, designers and implementing agencies.

1.2 OBJECTIVES .

The origins of the project can be traced back to the South African Institute for Agricultural Engineers
initiatives for promoting Mechanisation and Irrigation in Developing Areas (MIDA). The first MIDA
symposium took place in 1986 and became an annual event. By 1992 it had become clear that
adequately funded in-depth investigations were essential if progress was to be achieved.

The Water Research Commission’s Co-ordinating Committee for Irrigation Research confirmed that a
thorough investigation of the irrigation practices and problems of subsistence and emergent small-
scale farmers was a high priority research need. An appropriate research proposal was subsequently
submitted and approved.

The objectives of the project were;

e To evaluate existing irrigation applications, techniques and equipment as used by subsistence
and emerging farmers; and

» To establish design methods and norms that would promote the effective planning and
application of irrigation in development.

The original proposal and initial work focused on short-furrow and sprinkler irrigation, because of their
general application in the small-scale irrigation sector.

One year into the project, the team reported their findings and preliminary recommendations to a
workshop in which developers, academics, government officials, NGOs, policy advisors and small-
scale farmers participated. The general consensus at the workshop was that the team was following
an appropriate approach and that the original objectives could all be met. It was considered that the
research team was positioned to add a further dimension to the research. It was consequently
recommended that the duration of the project be extended in order to attend to the following additional
aspects.

» The development of guidelines for the rehabilitation and/or transformation of existing irrigation
schemes, i.e., investigation of the need for innovative approaches to the transformation of
schemes from a ‘top-down’ to a ‘farmer-managed’ situation for small-scale irrigation, and for
successful subdivision and management of existing single-owner farms.

+ The compilation of a code of practice for the development of community garden projects. The
initial project had clearly identified the importance of community gardens from a food supply
point of view, and there was a need for clear-cut guidelines regarding the development,
sustainability and management of these gardens.

In retrospect the assumption that it would be possible to reduce the complexities of small-scale farmer
irrigation development to a series of tidy engineering norms, guidelines and codes of practice was
naive. The project was initiated in 1892 and it was impossible, at that time, to foresee all the changes
in policy and circumstances that have taken place over a very short period.

However, the project gave the research team the opportunity to become, and remain, participants in
the process of change. Project funding and time made it possible for the team to gain the knowledge
and experience between 1993 and 1995 that subsequently placed them in a position to play a proactive
role in the development of small-scale farmer irrigation. This included the public consultation and legal
drafting processes that preceded the National Water Act (No. 36 of 1998} and the development of
irrigation policy, the establishment of Catchment Management Agencies and Water User Associations
and the much-needed links between Government Departments and agencies actively involved in rural
development. Throughout concentration has been on the little understood situation and needs of
small-scale farmers.

1.2



Chapter 1 - Introduction

There is a close relationship with the Department of Water Affairs and Forestry and the Department of
National Agriculture, the Agricultural Research Council and the Provincial Departments of Agriculture,
particularly the Northern Province Department of Agriculture and Environment. There is close liaison
with consultants and NGOs concerned with planning and implementing small-scale farmer irrigation.
International liaison is expanding rapidly with increased recognition being given to the South African
initiatives.

It will be appreciated that there has been a paradigm shift in water management policy; the position of
the previously disadvantaged and the role of government in financing development and this has
necessitated a similar shift in policy and implementation in respect of small-scale farmer irrigation.
This is still in process but the research team have been privileged to play a part in configuring the ‘new’
approach. This report deals with the information that the team has acquired over the years and
includes case studies derived from practice. Where possible and in line with the original objectives of
the project the report has been confined to technical aspects but it is recognised that institutional and
land settlement and tenure issues are of key importance.

The project has since its inception contributed to providing the inputs originally identified by the South
African Institute of Agricultural Engineers. Papers and poster presentations by team members have
become a regular feature at the annual symposiums of the Institute

This report should be read in conjunction with the following parallel Water Research
Commission reports developed by MBB Consulting Engineers:

Developing Sustainable Small-Scale Farmer Irrigation in Poor Rural Communities-
Guidelines and Checklists for Trainers and Development Facilitators M de Lange, J
Adendorff and CT Crosby (2000).

Evaluation of the appropriateness and management requirements of micro irrigation
systems in small-scale farming. FJ du Plessis and | van der Stoep (2000)

SAPWAT- A computer program for establishing irrigation requirements and scheduling
strategies in South Africa. C T Crosby and C P Crosby. (1999)

1.3 HISTORY OF PROJECT DEVELOPMENT

The project was approved in 1892 and the work programme for 1993 was aimed at:

« Establishing appropriate evaluation techniques and identifying suitable circumstances and
locations for detailed evaluations in the second year and;

« Establishing an overview of irrigation as practised by small farmers
o [nitial physical evaluations of flood and sprinkler irrigation systems

o |Initial rapid rural evaluations to gain insight into the technical needs of small farmers and to learn
from their experience.

A work session was organised under the auspices of the Water Research Commission and held on 28
January 1994 at the Directorate lrrigation Engineering, Silverton, to share preliminary findings and elicit
recommendations for further research. More than 40 people representing a wide range of interests
attended the session.

On recommendation of the March 1994 WRC Steering Committee meeting, the content of the 1993
interim report was adapted for use by students in land use planning at the University of Pretoria and
further refined for publication by the WRC as the Small Scale Irrigation in South Africa booklet (De
Lange, 1994). This very successful publication also appeared in a series of articles in the Farmers
Weekly.

Extensive fieldwork was done during 1994 and computer routines programmed to facilitate the
development of design procedures. An interim report Towards successful small scale irrigation (De
Lange, 1997) was published to provide additional information to practitioners and was subsequently
copied and reprinted in International Water Irrigation Review in 1997.
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The project now entered a period where opportunities arcse for testing the concepts that had been
developed by the research team while at the same time contributing to the rura! development process.
The insights gained have been incorporated in this report.

s Members of the team, notably M de Lange, PL Mohajane, CM Stimie and JP Leeuwner had
became recognised practitioners of the Participatory Rural Appraisal {(PRA) methodology and
had done pioneering work in linking the institutional and sociological aspects of PRA with the
technical realities of small-scale farmer irrigation. This lead to the concept of Participatory
Irrigation Planning (PIP) and a full-scale multi-disciplinary exercise was undertaken with the
Northern Province Department of Agriculture, Land and Environment in August 1996.

+ Preliminary activities leading to the new National Water Act (No. 36 of 1998) commenced in
1996 with a series of public consultation workshops throughout the country. Irrigation Policy was
discussed in depth at over 50 ‘grassroofs’ workshops hefd in all the provinces. The task of
organising, facilitating and reporting on this process funded by the National Department of
Agriculture was entrusted to members of the research team partly on account of their
specialised insights into small-scale farmer irrigation. The workshops were well attended by
commercial farmers, emerging farmers and participants in community gardens.

« Shortly after the completion of the ‘grassroots’ workshops the Northern Province Department of
Agriculture, Lands and Environment embarked on a project to assess how parastatal managed
small-scale farmer irrigation schemes should be upgraded and transferred to the participants. It
was decided to select three schemes from a short list and to develop them as pilot projects. The
team assisted with the drafting of the consultants brief and acted as advisors to the Department
and the consultants in return for access to the information generated in the course of these
participatory developments,

s A new initiative of the National Department of Agriculture, the Land Care Programme, is being
implemented in several provinces. Late in 1998 a study of the conservation status of the Sabi-
Sand catchment was funded and included two major small-scale farmer irrigation schemes.
This was an opportunity to assess the practical application of the new approaches to feasibility
studies and irrigation development. A multi-disciplinary team from the Agricultural Research
Council (ARC) under the guidance of members of the research team completed the irrigation
feasibility studies in accordance with the approaches developed in this project. The programme
has now been considerably extended and is being undertaken by a team from the ARC in
partnership with a consultant.

» The National Water Act is presently being implemented on several fronts including the
registration of water use, the establishment of CMAs and WUAs and the pilot assessment of the
water demand management strategy. Here again members of the team are actively involved,
particularly from the point of view of the needs of small-scale irrigation farmers and how these
can be met.

1.4 CHAPTERS IN THE REPORT

Chapter 1: Introduction is a general introeduction and provides a broad picture of the status of small-
scale farmer irrigation activities, standard irrigation design approaches and an overview of the content
of the report.

Chapter 2: Feasibility studies intreduces innovative approaches to pre-feasibility and feasibility studies
developed in Kenya and South Africa.

Chapter 3: Participatory irrigation planning follows with a discussion of the place of interdisciplinary
qualitative research in planning, and introduces the concept of Participatory Irrigation Planning (PIP).

Chapter 4: Managing crop water requirements deals with crop water requirements and irrigation
management and completes the general part of the report.

Chapter 5: Water supply and management outlines the unexpected importance of water supply
management on small-scale farmer irrigation projects;
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Chapter 6: Pressurised irrigation systems anélyses the appropriateness of irrigation methods utilising
piped water under pressure. ‘

Chapter 7; Short furrow irrigation deals with flood irrigation and particularly the design of short furrow
systems.

Chapter 8: Community gardens integrates the information contained in earlier chapters in the form of
guidelines for the planning and design of community gardens.

(For a more detailed review of the contents of the chapters, see the Executive Summary.)

1.5 SMALL-SCALE IRRIGATION IN SOUTH AFRICA

This introductory chapter continues with a general introduction to small-scale farmer irrigation in South
Africa. This is taken from the popular illustrated booklet Smalil-scale irrigation in South Africa by M de
Lange (1994), project research leader, summarising the preliminary findings of the research at the
conclusicn of the first year of the programme. The booklet was based on the interim report and
emphasised the relationships between technical, management, institutional and farmer aspects. The
booklet is unfortunately no longer available and the text is reproduced here in its entirety.

1.51 FOREWORD

This information document is based almost exclusively on a progress report to the Water Research
Commission (WRC) on the first phase of the project: Evaluation of the irrigation techniques used by
small farmers. It has been reworked somewhat to transform it into an information document rather
than simply a research progress report.

Of particular importance is that politicians, planners and technicians realise the contribution that small-
and micro-scale irrigation makes to household food security in South Africa. Especially the vegetables
grown on community garden plots often provide an important additional income to housewives and
pensioners who are otherwise fully dependent on outside sources of income, yet responsible for the
nourishment of large families. In contrast, a large impressive modern irrigation scheme often burdens
its participants with high overhead costs and restrictive management.

It is hoped that this document will help towards a better understanding of the realities of small-farmer
irrigation in South Africa and bringing it into line with international trends of the 1990s.

1.5.2 INTRODUCTION

The objective of the first phase of this Water Research Commission funded project is to evaluate
existing irrigation techniques and equipment used by small farmers and to establish design methods
and norms that will facilitate the effective planning and application of small-scale farmer irrigation
projects. Implementation of the research results should enable irrigation planners and designers to
develop irrigation projects that are technically sound, cost-effective, and promote small-farmer
development.

The project programme strove to establish an insight into the realities of small-scale irrigation farming
by drawing on the experience of organisations and individuals over a wide spectrum. Individuals in
government departments, parastatal development corporations, non-government organisations
(NGOs), community based organisations (CBOs}, as well as consultants, researchers and, above all,
farmers, were consulted. A literature study provided the background and insights into world-wide
experience.

Field visits were paid to small-farmer irrigation schemes and farms across South Africa. Spending

days with farmers in their fields while physically evaluating their irrigation system, afforded the research
team an invaluable opportunity for observation and discussion.
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Evaluations of irrigation systems were carried out in field during normal operation. Farmers were
specifically asked not to change their normal practice for the sake of the evaluation. Farmers
appreciated that they could carry on normally and not waste their time.

Participatory analysis of farmers’ experiences and constraints with their irrigation convinced the
research team that it is essential tc approach irrigation planning on a participatory basis. The practical
techniques are available in South Africa and are within reach of irrigation planners and designers.

The purely technical evaluation of irrigation systems to establish design norms is not adequate. It is
essential to look at all the components of the farming system in each case. The successful
development of design criteria for small-scale farmer irrigation requires exceptionally high technical
and organisational proficiency on the part of planners.

1.5.3 OVERVIEW OF SMALL-SCALE FARMER IRRIGATION

Small-scale irrigation farmers in South Africa can be categorised in terms of their water supply as
follows:

o farmers on irrigation schemes;
o vegetable gardeners (served by communal water supply infrastructures); and

¢ independent farmers, each with ‘private’ water supply.

A further distinction should be made between full-time and part-time farmers in order to understand the
technology requirements. lrrigated agriculture is almost invariably aimed at generating a cash income
or at least replacing expenditure on food through own production. Even individuals growing vegetables
in community gardens normally only use a small portion of their produce for home consumption: The
bulk is sold to augment the family income.

Statistics on the number of irrigation schemes in South Africa, the irrigation technology used, and the
number and gender of participants are not readily available. There is no central database containing
this information and the degree of record keeping varies greatly in the different regions. A rough
estimate obtained from the Development Bank of Southern African indicates that there are at least.
150 000 farmers on irrigation schemes, but later work records approximately 40 000 small-scale
farmers on about 50 000 ha. (Bembridge, 1996)

Irrigation methods. The full range of irrigation systems is found on schemes, viz. flood, sprinkler,
centre pivot, micro and drip irrigation. Sprinkler irrigation is most commonly found. An indigenous
flood irrigation system of short furrows is widely used and very popular because of its manageability
and maintainability without sophisticated equipment. Similar systems are used widely in other African
countries. In Kenya, a related system is known as ‘basin irrigation’. A form of small-basin irrigation is
used in South Africa for trellised row crops, such as tomatoes.

Management systems. The management systems of small-farmer irrigation schemes can be divided
into two broad categories, viz:

» Schemes which are totally, or largely, centrally (externally) managed and where farmers have no
or very little decision-making powers;

+ Schemes on which the farmers themselves are the decision-makers, especially at individual
farm level.

The success and accepfability of irrigation schemes to participants seems to be closely related to the
management system of the scheme. There is growing dissatisfaction amongst participants on
irrigation schemes which are centrally (ie, externally) managed, however noble the intentions of the
develcpers and/or managers. Farmers have expressed very negative views on being deprived of
decision-making powers, especially when they have no control over crop choice and production and
marketing decisions. On one scheme, farmers complained that they were forced to grow cotton, while
their families went hungry for most of the year. The worst scenario is where central management not
only takes all decisions unilaterally on a ‘top-down’ basis, but also conducts all on-farm operations.

1.6



Chapter 1 -~ Introduction

Transparency in financial matters and bookkeeping of centrally ‘top-down’ managed irrigation schemes
is often lacking.

On some schemes, farmers are provided with financial statements in the form of computer printouts
but most find these incomprehensible. Many farmers believe they are being ‘cheated’ and that the
managing company is ‘getting rich out of the farmers’, especially where the farmers have no decision-
making power about cultivation practices, where ploughing, planting, spraying and marketing is done or
arranged by the managing institution.

Paradoxically, the companies managing the irrigation schemes believe that they are acting in the best
interests of the farmers, as advantage is being taken of the economy of scale by farming the
consolidated area, so that the farming enterprise should be more profitable. The position of the
scheme manager is probably just as unsatisfactory as that of the farmers, as company management
expects scheme managers ‘to meet budgets’. Scheme managers prefer to do this by controlling the
cultivation on the scheme. lIronically, the net farm incomes of farmers on sophisticated centrally
managed schemes are often very low due to high overhead and management costs incurred (outside
the control of the farmers) on such schemes.

It is clear that ‘ownership’ of the preject and responsibility for its success or failure under these
circumstances do not lie with the farmer. :

A World Bank study into successful irrigation projects in the Sahe! (West Africa) concluded that there
are two models that are sometimes successful, namely, (i) small privately-owned enterprises and (i)
large irrigation estates, employing paid labour. Problems are encountered where these two concepts
are mixed, namely, when so-called ‘farmers’ are settled on centrally-managed estates, where the
‘farmer’ has no decision-making power, yet carries the risks of failure.

Management of water supplies. The sharing of a common water source by a group of farmers limits
members' flexibility in terms of irrigation, but the choice of suitable technology is important to ensure as
much flexibility for each individual farmer as possible. The irrigation technology on some centrally
managed schemes in South Africa has been adapted and/or expanded to increase flexibility and
manageability by farmers.

A crucial element in the successful sharing of a water source is that the group of farmers be well
organised and equipped (trained) to control, operate and maintain their infrastructure and manage their
finances.

Financial sustainability. Irrigation schemes were generally intended to supply individuals with a full
income. In practice this does not always realise, especially where expensive infrastructure (ie,
irrigation systems) was implemented and repayment and/or running costs are crippling. Many scheme
farmers are seriously indebted and depend almost entirely on production loans and/or off-farm
employment to keep them going.

There is a view that farmers should not be artificially kept in business too long and should be ‘allowed
to fail. Some people feel that, by not allowing farmers to fail, the independence of the community is
undermined. These arguments could only be valid for those cases where the farmer has decision-
making powers and has had access to adequate training and support services, because only then can
they be blamed for failure.

1.54 VEGETABLE GARDENERS

Small- and micro-scale vegetable farming present a significant and important sector of irrigation
farming in rural and urban areas. It is estimated that at least 150 000 growers participate on
community gardening projects in South Africa and an unknown number grow food in home gardens.
Community gardens are the ‘Portuguese market gardens’ of rural and sometimes urban areas, so that
millions of people benefit from the availabilty of locally produced fresh vegetables at reasonable
prices, while growers augment the family budget.
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Community gardens are similar to irrigation schemes in that a group of farmers shares infrastructure
for water supply. These ‘irrigated foodplots’ constitute one of the biggest success stories in agricultural
development in South Africa. Their success is in sharp contrast to the problems of many of the
sophisticated top-down managed larger irrigation schemes.

Community gardening provides individuals with the opportunity to develop virtually a full range of
entrepreneurial and farming skills on a small enterprise, as growers have autonomy in decision-making
on cultivation and marketing, yet have to co-operate in an organisational structure around shared water
supply, infrastructure and equipment. Community gardening is unique in the opportunity it can provide
the poorest of poor people to improve their standard of living. Community garden participants are
mostly women.

External support. Participants are empowered in the sense that they manage their own garden, but
they are often still dependent on the Department of Agriculture for maintenance of pumping equipment.
This often leads to delays and frustration, for instance, where a garden has to cope without its diesel
engine (and thus water supply) for a period of three months during the growing season.

The extension official often plays a major role in the success of a garden project. Her role is that of
technical adviser, motivator, runner of errands, provider of transport and even mediator.

Garden irrigation technology. A variety of irrigation technologies is currently being employed on
community gardens. Many gardens are being irrigated by bucket directly from rivers and springs, or
from earth furrows. Some gardens have pumping equipment and water is pumped either into a
reservoir or directly into a distribution network of pipes and tapstands. Hosepipes are sometimes used
with a tapstand system. One community garden was even equipped with a solar pump system,
although it was not operational due to sabotage.

Furrow irrigation is used widely on community gardens in Northern Province. This system works well,
although methods need to be developed to limit water loss from supply furrows in low-clay soils. The
irrigation cycle in one garden could be reduced from sixteen days to less than eight days by eliminating
infiltration losses in the supply furrows, thereby increasing yield and profitability significantly.

Small- and micro-scale vegetable farming present a significant and important sector of irrigation
farming in rural and urban areas. It is estimated that at least 150 000 growers participate on
community gardening projects in South Africa and an unknown number grow food in home gardens.
Community gardens are the ‘Portuguese market gardens' of rural and sometimes urban areas, so that
millions of people benefit from the availability of locally produced fresh vegetables at reasonable
prices, while growers augment the family budget.

Community gardens are similar to irrigation schemes in that a group of farmers shares infrastructure
for water supply, These ‘irrigated foodplots' constitute one of the biggest success stories in agricultural
development in South Africa. Their success is in sharp contrast to the problems of many of the
sophisticated top-down managed larger irrigation schemes.

Wrong siting of reservoirs is a common technical mistake in community gardens, resulting in
inadequate pressure and long-term frustration of users. The reason is normally one of the following:

» The reservoir is built inside the garden, because ‘it belongs to the garden’

+ The reservoir position is planned for furrow irrigation, but pressure becomes inadequate when
the participants decide to ‘upgrade’ to a piped distribution system with tap stands;

s Sometimes the topography is not suitable for a better reservoir position.

‘Ownership’ of community gardening projects usually rests entirely with the participants. The
participants through their management committee handle common garden management matters, while
each participant retains full authority over the cultivation and marketing of produce on her own garden
plot.
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1.5.5 INDEPENDENT FARMERS

Independent irrigation farmers are those not participating in an irrigation scheme or in a gardening
group. Independent farmers have a ‘private’ water supply, such as pumping directly from a river, or an
own borehole. Independent farmers are often bona fide farmers aiming to make a living out of farming.
QOthers consider farming an additional income. Many are shopkeepers or other entrepreneurs and
develop the irrigation as an added dimension. An independent farmer typically started his irrigation
enterprise using own or family capital and built it up over a peried. These enterprises range from the
very small vegetable or fruit tree plot, to fairly large commergcial units, eg, 100 ha intensive tomato
cultivation under sophisticated drip irrigation.

There are virtually no statistics on independent farmers, as they are seldom being financed or
managed by formal institutions. Yet, the ‘independent farmer’ sector probably forms a significant
component of small irrigation farming in South Africa.

Irrigation technology. Independent farmers are probably in a better positicn than other small-scale
farmers to adapt technology to their requirements and circumstances. "Many ‘learned their trade’
working for large commercial farmers. However, some of these independent farmers have made
serious and expensive mistakes with irrigation and water supply technology.

Independent farmers survive because they are successful at farming, as they have only themselves to
rely on. There is no question of anybody being kept solvent artificially, except where the irrigation
farming is subsidised from a farmer's other businesses and then the decision is his, he will only
continue as long as he considers it worth his while.

The responsibility for success lies entirely with the farmer.

Lack of support services. In most areas there is a serious lack of support services for independent
irrigation farmers. The most serious of these is a lack of specialised irrigation extension technicians
who can advise them in regard to cropping aspects, as well as lack of technical advice on engineering
aspects. Maintenance support services are often poor or non-existent. Problems are encountered
regarding the availability of inputs such as seed, fertilisers and pesticides.

Quite apart from the physical problem of procuring seed, fertilisers and pesticides, maintenance
services and spare parts are seldom locally available. Specialised technical advice on cropping,
irrigation management and equipment installation and operation is usually conspicuous by its absence.

Lack of specialised irrigation advisory (extension) and support services are major drawbacks to
independent Irrigation farmers.

Development of irrigation fechnologies for small-scale farmers. Appropriate irrigation
technologies need to be developed for small farmers. For example, the small pumps currently
available on the market are not very efficient. Investigation into the suitability of different power
supplies is also needed as electricity is seldom available in the rural areas. There is also need for the
improvement of indigenous irrigation techniques.

1.6 IRRIGATION TECHNOLOGY IN SMALL-SCALE AGRICULTURE

A wide variety of irrigation technology is currently used by small-scale irrigators. Sprinkler irrigation is
used most commonly on ‘modern’ irrigation schemes, while an ‘indigenous’ system of short furrows is
very popular and used widely on older schemes and in community vegetable gardens.

1.6.1 FLOOD BEDS

Irrigation schemes designed for ‘wild flooding’ have mostly been converted to either sprinkler or short-
furrow irrigation. Flood irrigation in beds needs specialised management, without which over-irrigation
and soil erosion often occur. Rice is irrigated in level basins, which differs from flood beds because
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water is retained in the basins; whereas bed irrigation requires an exact balance between slope,
stream size and cut-off time to be efficient. Mastering the skill of conventional flood bed irrigation may
well be too tall an order for an individual new to irrigation farming, who has still to master the other
aspects of cultivation and the farming business.

1.6.2 FURROW IRRIGATION

Long-furrow irrigation. Furrow irrigation is used in many forms and is generally somewhat easier to
manage than flood beds. [f long furrows are properly designed and laid out and the correct flow rates
are available, they are irrigated in much the same way as flood beds, with the correct cut-off time being
important to ensure efficiency. This often requires that the inflow be cut off when the water has
advanced two-thirds of the distance to the end of the furrow. Shorter furrows, however, are filled
relatively rapidly from a supply furrow and do not require similar skill and experience. In some cases it
may be possible for a farmer to start off with short furrows and to increase the length of the furrows as
his skill improves or as the flow rate becomes more stable or predictable.

Achieving an accurate layout with the right furrow gradient is more difficult with long furrows than with
shorter furrows. One independent farmer had difficulty constructing his long furrow layout on an
uneven slope. in order to improve distribution uniformity, he retarded the water by damming at
intervals in each furrow. This was an improvement, but it is unlikely that a high degree of accuracy can
be attained. An alternative layout of shorter furrows may well be a better solution.

Short-furrow irrigation. Short-furrow irrigation systems were evaluated at irrigation schemes at
Tukhela Ferry and Tshiombo. The furrow system of an independent farmer at Sterkspruit and that of a
community garden near Giyani were also evaluated.

The short-furrow irrigation system is an indigenous modification to the original ‘wild flooding’ beds. Itis
highly manageable and requires comparatively little in terms of permanent infrastructure and
maintenance. The water source will determine running costs and may be insignificant.

Irrigation and weeding are done simultaneously. Completing an irrigation of a field of 0.1 ha (1 000 m?)
may take one to three hours, depending on the soil characteristics and the stream size (flow rate) and
this allows adequate time for simultaneous weeding and manual insect control.

According to computer simulation, at flow rates of between 5 and 15 m>/h, the slope does not have a
significant influence on the time needed for irrigation. However, from a distribution uniformity point of
view, the slope in the short furrows should be perfectly horizontal for best results (ignoring losses in the
supply furrow, 95% CU in the short furrows is achievable).

Overall distribution uniformity is very dependent on the losses in the supply furrow of a short-furrow
irrigation system. On suitable soils, with the correct layout and adequate flow rate, losses may be as
low as 5%, but in the extreme it is possible to have 100% loss, ie, the water does not reach the
irrigation furrows, but infiitrates completely in the supply furrow.

Experience in Kenya and Zimbabwe has confirmed that, correctly designed and applied, short-furrow
irrigation can be more efficient in water use than the more conventional (modern) irrigation methods,
and is particularly effective where water is a limiting factor.

As part of the research project, a design procedure was developed to predict the field situation for
different soil characteristics, layouts and flow rates, by adapting an existing computer simulation
program for conventional flood irrigation simulation.

When asked whether they would prefer to change to a different irrigation system, farmers using short-
furrow systems Iindicated that they considered short-furrow irrigation preferable for their circumstances.
An exception to this view was voiced by a tomato farmer whose enterprise had expanded to such an
extent that he was converting to drip irrigation to facilitate efficient management.

Community garden furrow plots. A system of furrow irrigation is used on many community gardens.
Participants irrigate on a schedule that depends on how long it takes to complete the cycle for the
entire garden. Unutilised plots pose no problem to the water supply schedule, as they are simply
bypassed. Preventing water loss in the supply furrows can often reduce irrigation cycles significantly.

1.10



Chapter 1 — Introduction

Small-basin tomato irrigation. A system of small basins is used in different versions to irrigate
trellised row crops, such as tomatoes. In one version, the irrigation procedure is the following:

Starting at the top of a row, every alternate basin in the row is filled, moving down the row. The
remaining basins are then filled, moving back up the row and ending at the top of the row again. I[n this
manner, the need to cross over rows, as with the short-furrow system, is eliminated.

This system has not yet been evaluated for distribution efficiency. It is expected that it should perform
almost as efficiently as the short-furrow system. The problem with losses in the normal supply furrows
as experienced with the short-furrow system, probably alsc applies in this instance. There could be
some additional losses associated with the 'secondary supply furrows’ to each row of basins.

One youngster employed by an independent farmer to perform the basin irrigation on his tomatoes,
complained bitterly about the “back-breaking work, with not a moment to rest.” The flow rate was very
high, possibly because the young man was in a hurry to finish the task!

1.6.3 SPRINKLER IRRIGATION

Sprinkler irrigation is the system most frequently used on irrigation schemes developed by
development agencies. However, maintenance of sprinkler irrigation systems is often neglected in
isolated rural areas. Ignorance of the implications for power consumption and possible yield loss due
to poor distribution efficiency often leads to neglect of this aspect. The consequences of poor
maintenance including yield loss and increased power consumption are not appreciated.

One system was evaluated where nozzles were worn to such an extent that an average of 9 mm/h was
being applied instead of the design rate of 5 mm/h. Scheduling requirements were still based on the
design application rate, with the consequence that the farmer was over-irrigating by 80%.

Because of too-high standards in design criteria, pumping installations are often too expensive, making
irrigation unaffordable for small farmers.

Conventional moveable pipe. The conventional moveable pipe system has widespread application
on irrigation schemes and is also used by some independent farmers. Sprinkler irrigation is not
recommended on vegetables and is rarely found in community gardens.

Dragline. Dragline systems are often used for sugar irrigation and seem to be particularly suited to
this application, mainly because draglines are easier than conventional pipe systems to move when the
cane is high. ‘

A peculiar situation exists where draglines are shared among farmers on a scheme because the
irrigation layout does not coincide with the farm boundaries. This situation came about because a
decision was made (to prevent land disputes) not to interfere with existing land allocations when the
sugar scheme was introduced.

The approach was a breakthrough, as land disputes have indeed been prevented but, after a few
production seasons, farmers are now determined to increase the number of draglines available on the
scheme so that each farmer may control his own equipment. This would, however, require farmers to
co-operate closely to avoid overexploitation of the water supply system capacity.

Field measurements showed that draglines are not always positioned correctly and distribution
uniformity suffers as a result. One measurement showed a distance of approximately 30 m between
two adjacent positions, where this distance ought to have been 18 m. The difference was clearly
visible on the cane growth. One may add that this was only the second season of production and that
farmers, having concentrated on mastering the other farming skills until then, were probably ready to
receive fraining to improve their irrigation practices. This embodies one of the advantages of a
manageable irrigation system. A farmer can ‘get by’ on rudimentary knowledge of irrigation in the first
few seasons while learning about cultivation practices, get used to the irrigation and then receive
training to upgrade the irrigation skills — if the training can be made available.

Evaluation. A sprinkler irrigation system was evaluated on the Middle-Letaba irrigation scheme and
on the Makhatini scheme. The team concentrated first on the practical application of sprinkler
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irrigation and the faults that occur. Subsequently, standard sprinkler irrigation design approaches were
evaluated in terms of small-farmer applications.

The research team recommends that designers put their sprinkler irrigation designs for small farmers
to a test of ‘what-ifs’ and explain the influence of deviations to their farmer clients. Very commanly,
sprinkler lines are extended beyond the design length; 12-hour stand times change to longer night and
shorter day cycles; sprinkler nozzles are not replaced when worn or are replaced with nozzles of a
different size; spacings between layouts are wrong, varying or inconsistent, etc.

1.6.4

CENTRE PIVOT

Centre pivots were used in the small farming sector in different ways.

1.6.5

One pivot — one farmer. There are examples of farmers who operate centre pivots
successfully. Usually the units have been bought or taken over from agencies that previously
managed the farm or scheme. As can be expected, the relatively large area under irrigation can
strain the farmer’s financial and management resources and it is doubted that pivots are suited
to small-farm applications. There are, of course, black commercial farmers who are operating
large modern irrigation systems successfully.

One moveable pivot ~ used on a number of circles: Generally speaking this type of pivot
installation has not been successful in South Africa. Mechanica! deterioration is accelerated as
a consequence of the unit having to be towed from one locality to another, while management is
more difficult.

Circle subdivided - four farmers: A centre pivot circle is sometimes subdivided and shared by
four farmers. On one scheme, it was mentioned that there is difficulty in controlling the start and
stop positions of the pivot at the point where farmers are planting crops with different irrigation
requirements. We did not visit the scheme and it is not clear to what extent the scheme is
managed (if at all) by the farmers themselves. Sharing of irrigation equipment is only possible
with good co-operation between farmers. Farmers need to be well organised to manage and
maintain their shared equipment. External management is not conducive to farmers’ taking
responsibility for their farming enterprises. The farmers neglect maintenance of equipment if
they do not see it as their responsibility. Mechanical failure of a pivot at the height of the season
can have serious consequences for all the participants.

On one scheme where groups of four farmers share centre pivots, the Agricultural Bank
mentioned the problem of financing a group of four farmers. According to the rules of the bank,
if one member of the group defaults, this holds direct consequences for the availability of finance
to the remaining three farmers in the group.

Circle subdivided — sixty farmers: On one scheme, centre pivots used to be shared by forty to
sixty farmers, depending on the size of the circle. Each farmer had access to approximately one
hectare., The scheme was centrally controlled at the time and most of the cultivation done by the
resource centre. Cotton was grown under contract to a ginnery. The pivots are presently not
used because participants rebelled against the regimentation imposed by the system.

One scheme has a centre pivot that is shared by about twenty elite members of the area. The
‘shareholders’ regularly attend meetings where, advised by the scheme managers, they decide
on crop and cultivation levels. The centre pivot circle is then cultivated as a unit by the scheme
management. Successful production is taking place. However, there is no human resource
development gained from this exercise.

Pivots are sometimes used for irrigation of extension demonstration plots.

MICRO IRRIGATION

It is mainly independent farmers cultivating fruit trees who use micro irrigation. We visited a farmer on
a scheme where water was supplied under pressure who used micro irrigation on mango trees and
intercropped by using spaghetti tubing of 5 m lengths. The excessive pressure loss in the spaghetti
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tubing was justified on the grounds that surplus pressure was available as a consequence of the
scheme’s operating pressures and the topography.

1.6.6 DRIP/TRICKLE IRRIGATION

Drip irrigation was not found on any irrigation scheme. Independent tomato farmers, who made the
change for management reasons, use this system. When their enterprises became too large to
manage a flood irrigation system, they converted to drip systems.

VVegetabie growers in Malawi and increasingly in South Africa use an interesting application of drip
irrigation. A dripper line is connected to the bottom of a bucket, which is hung in a tree to provide the
necessary pressure to irrigate the row of crops. The bucket is then filled at intervals during the day and
the line moved from row to row. This system saves the farmer the trouble of having to water the crops
separately by bucket. [The Wagon Wheel system, fed from a standard ‘40-gallon’ drum, is a South
African adaptation that has caught international attention.]

1.7 ISSUES AROUND SMALL-SCALE IRRIGATION

The suitability of an irrigation system is particularly related to the manageability of the system for a
specific set of circumstances. The distance from the fields, the priority the irrigation farming enjoys in
the life of the farmer, and the size of the enterprise should all influence the recommendations.

For example, a housewife Irrigating crops to supplement family income, but whose fields are 3 km
away from home, will not find a sprinkler irrigation system with a 12 hour stand time practical. This
system would require her to be away from home very early in the morning and again in the late
afternoon to move the irrigation pipes, which coincides with the times of her day when her household
duties and family need her full attention. In her case, a short-furrow system, requiring one visit to the
fields for a period of three to four hours to complete the irrigation, weeding and other cultivation would
probably be more suitable.

Conversely, a full-time farmer with larger fields may find furrow irrigation too time-consuming or may
find it difficult to find labourers willing and experienced enough to flood irrigate. Such a farmer may
want a system that leaves him adequate time to pay attention to other activities, such as marketing,
financial and labour management, maintenance, etc.

In all cases, the farmers and the irrigation technologist, working as a team with each contributing
from his experience, should investigate the most suitable choice of equipment. The final decision on
irrigation technology should be made by the farmers themselves, once enough information exchange
has taken place to enable them to make an informed decision.

In Kenya, a rule applies that at least 70% of the farmers aspiring to participate in an irrigation scheme
must attend all planning meetings. During these meetings, irrigation technologists share their
knowledge on alternatives for irrigation technology with farmers. Farmers then take decisions on
layout, technology, etc, and the technologists design the scheme accordingly.

It is critically important that, in the identification, adaptation or development of appropriate technologies
for specific situations, all relevant factors are taken into account. Apart from the labour aspects
already mentioned, and especially keeping in mind that women often have their labour burden
increased by irrigation, which can seriously affect scheme productivity, these inter alia include:

« availability of the necessary Infrastructure and support services ensuring sustainable
maintenance of sophisticated equipment such as overhead irrigation systems, pumps, etc.
Although the situation in South Africa is probably better than in most other African countries in
this regard, its importance in the more remote rural areas of South Africa is possibly
underestimated;

 affordability. Net farming income per hectare on the Coetzeedraai scheme, based on flood
irrigation, was found to be more than double that on the Grootfontein scheme, based on a centre
pivot (Bembridge & Sebotja, 1992); :
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+ selection and adaptation of irrigation systems according to soil condition. With the
increased shift from flood irrigation to overhead systems, it has become clear that Southern
Africa has large areas of soils that are extremely prone to very severe soil crusting under
overhead systems, and even under drip and micro-sprinkler irrigation. On the other hand,
waterlogging is found under flood irrigation on sandy soils with high infiltration capacities; and

+ looking at indigenous systems with great potential, such as the short-furrow systems,
identifying flaws that may occur in these systems (eg, water loss through seepage from supply
furrows) and developing appropriate measures to eliminate these flaws.

World-wide there is great disillusionment with the failures of large mechanised soil and water
conservation projects and mega-irrigation projects in developing countries, especially in Africa. The
1990s is now characterised by the concept of ‘building on tradition’, whereby there is an approach of
looking at traditional indigenous systems as the basis from which to develop improved scil and water
conservation and irrigation systems for small farmer situations.

1,71 LIMITED IRRIGATION AND CROP WATER REQUIREMENTS

One of the most significant observations with regard to small-scale irrigation farming in South Africa, is
that some small farmers seem to apply much less irrigation water than is recommended for
conventional full irrigation. Consequently the need arises to investigate actual crop water use to
enable recommendations to be made for lower planting densities and low-input cultivation methods
(see “Limited Irrigation” below). Lower irrigation recommendations may bring irrigation within financial
reach of farmers who cannot afford a full capacity system. On the other hand, a fuli capacity system
may be under-utilised in a low-input, limited irrigation farming approach, or may lead to over-irrigation.

It is important that the technologist consult the farmer on current and expected future requirements. In
this way it will be possible to know when to attempt building flexibility and adaptability into the original
design to provide for future expansion or adaptation.

During field evaluations, the team had the opportunity to speak to farmers about their irrigation
methods and scheduling. Although continuous monitoring was not possible within the scope of this
project, the results of field evaluations, combined with information from farmers, suggest that less
irrigation water is applied than Is generally recommended for full irrigation. One farmer indicated that
she irrigated her vegetables weekly and at times once in two weeks. The evaluation of her short-
furrow irrigation system showed that she applied 10 mm per irrigation. It is an inherent characteristic of
furrow irrigation systems that the first application (at planting) is considerably higher, as the soil is
freshly tilled and the infiltration rate high. Possibly this farmer was giving a ‘large’ irrigation application,
effectively filling the soil profile at planting, which probably explains how she could get by on reduced
irrigation during the growing season.

Under these low-cost, low-input regimes, irrigation is employed to reduce risk, in contrast to intensive
high-input irrigation farming, which is high-risk farming.

An implication of a low-input regime is that design crop water requirements and consequently irrigation
scheme costs could be reduced. This could make a scheme affordable to both farmers and funders,
Procedures for estimating the reduced water requirements are being assessed.

The value of simple flood irrigation approaches to fill up a soil profile to field capacity and then
exploiting the stored water, with or without additional irrigation during the cropping season, is well
known in South Africa and other parts of the world. The best known in South Africa is probably the
‘sowing dam’ system (‘saaidamstelsel') used by farmers along the Sak River in the extremely hot, arid
North-western Cape. The Sak ‘River' is normally just a dry, flat river bed, flowing only during rare
occasional floods. Farmers construct earth bunds across the area, creating shallow, relatively flat
basins that are filled during the floods. After the water has infiltrated, wheat is planted at a low planting
density. The crop is grown and matured on the water stored in the soil profile. A similar system has
been used by farmers in the Graaf-Reinet district in the Eastern Karoo.

At the University of Fort Hare, Van Averbeke and Marais (1991) demonstrated the value of planting a

maize crop on a deep, medium-textured soil filled to field capacity before planting during a low-rainfall
season. On the plots filled to field capacity by flood irrigation, and thereafter receiving no further

1.14



Chapter 1 — Introduction

irrigation, they harvested more than 8 t maize per hectare. The normal dryland plots, starting with an
empty profile and thereafter receiving the same rainfall as the pre-plant irrigated plots, had a complete
crop failure — the plants did not even survive unti! the end of the season.

An important aspect in regard to the approach of utilising the water stored in a soil filled to field
capacity, is to know the amount of plant-available water that can be stored in a specific soil profile. For
this purpose Hensley and de Jageri (1982) developed the Profile Available Water Capacity (PAWC)
concept at the University of Fort Hare. Laker and his co-workers at Fort Hare (Boedt and Laker, 1985,
and Vanassche and Laker, 1989) further developed PAWC models and combined the concept with
Miller's ‘deficit irrigation’ (limited irrigation) concept to improve irrigation water use efficiency (ie,
increase yield per unit water applied).

PAWC and deficit irrigation form two of the main components in the BEWAB computerised irrigation
scheduling programme developed by Bennie ef al (1998) at the University of the Orange Free State.
BEWAB is an extremely simple, easy to manage program by means of which the soil profile is steadily
filled to field capacity under any type of sprinkler irrigation system (including centre pivots) before the
peak crop water demand period. During the peak period, deficit irrigation is practised and the PAWC
of the soil is exploited. The simplicity of irrigation scheduling under this approach should make it highly
suitable for small-farmer irrigation. Apart from optimising irrigation water use, the BEWAB approach
also reduces the size of the system that is required, thus reducing the cost of the system.

The WRC projeét team believes that there is a great need to lock urgently at real crop water
requirements under the following two conditions prevailing in some small-farmer irrigation areas:

« the limited irrigation, low planting density situation described at the beginning of this section. Itis
highly unlikely that crop water requirements under these conditions will be the same as under
intensive full irrigation. Over-estimation of the crop water requirements will lead to waterlogging,
low irrigation water use efficiency and unnecessarily large and expensive irrigation systems.

s the very hot, dry conditions with high evaporative demands found during summer in some areas.
Various researchers, including Vanassche and Laker (1989) in South Africa, have shown how
differently plants react under these conditions than under normal conditions. There is a striking
example in the FAO's CROPWAT publication (Smith, 1992) of how much lower the crop
coefficient for citrus is under hot and dry conditions than under normal conditions. Failure to
take this into account will also lead to waterlogging, poor water use efficiencies and excessive
system costs. Severe waterlogging of citrus under drip irrigation during a hot, dry period was
observed at an estate in Swaziland as a result of failure to do a downward adjustment of the
crop factor (Laker, 1994).

1.7.2 SHARING OF INFRASTRUCTURE AND EQUIPMENT - NEED FOR ORGANISATION OF
FARMERS '

The sharing of water supply infrastructure, such as reservoirs, weirs and canals, but also water supply
equipment such as pumps and pipelines, is often inevitable for a project to be practical and feasible.
Such sharing requires that the group of farmers be organised to manage and maintain their
infrastructure and equipment. A conventional irrigation board is a formalised structure set up to fulfil
this function. [Note: The Irrigation Board structure will soon become available to small-scale farmers
as Water User Associations under the new National Water Act. MdL, May 1998]

Note that the emphasis is on the farmers themselves being well enocugh organised to be able to
manage their own affairs — experience world-wide and in South Africa has shown that management
and control by ‘outsiders’ should be avoided at all cost. Farmers are resentful and negative and the
failure of the scheme is inevitable.

The sharing of irrigation equipment, however, is much harder to manage satisfactorily and is often a
cause of dispute between farmers. Experience suggests that farmers should be as independent as
possible in terms of their irrigation equipment. Examples of the sharing of equipment have already
been mentioned with regard to draglines and centre pivots. .
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1.7.3 MANAGEMENT OF IRRIGATION SCHEMES AND EMPOWERMENT OF FARMERS

It has been indicated that the management system of an irrigation scheme (project) is critically
important. ‘Top-down’, centrally (externally) managed systems are unacceptable. Farmers have made
this very clear. Experience in the rest of Africa confirms this. Bembridge & Sebotja (1992) give clear
comparisons in this regard and even state: “High political and social costs are involved when farmers
play only a passive role on irrigation projects.”

Unfortunately development agencies and institutions, consultants and managers, and especially
politicians and government officials have rosy perceptions of schemes — oblivious to the perceptions of
the farmers involved. Because it is not the farmers who take decisions, it is very difficult to correct
matters.

In contrast, where farmers on schemes have been empowered with decision-making powers and
freedom of choice in regard to crop selection, irrigation and production practices and marketing, there
is a high degree of personal satisfaction and a sense of belonging. Bembridge & Sebotja (1992) also
show that a much larger number of male farmers are found full-time on such schemes, with a much
smaller percentage engaged in additional off-farm employment. These schemes have much higher
positive ratings in regard to socio-economic parameters and socio-psychological variables than top-
down managed schemes. They do not rate as well in regard to technical aspects due to lack of
adequate support and advisory services, something that should be corrected by the state.

It is acknowledged that there are certain types of projects, eg, plantation projects such as tea, which
should rather be centrally managed. In such cases, people should be employed as labourers instead
of creating false impressions that they are farmers.

1.7.4 TRAINING NEEDS

At a workshop during January 1994 in Pretoria, organised by the research team, and attended by
participants from various institutions and organisations in South Aftica, it became clear that a lack of
advisors with specialised training in irrigation poses a serious problem in South Africa. This lack
seriously impairs the technical efficiency of independent small-scale irrigation farmers, both individual
farmers and empowered farmers on irrigation schemes. South Africa has never had a program for the
training of specialist irrigation extensionists, especially not at diploma level. It is imperative that such
training programme should be started as soon as possible.

During the field visits, extension workers expressed their desire to receive further training in irrigation
theory and practice.

“There is a great need for hands-on, on-farm practical training of small-scale irrigation farmers. This
should meet the localised day-to-day training needs of farmers. Bembridge & Sebotja (1992) point out
that farmers and their organisations should be involved in developing training content and strategies for
these programmes. Farmers stressed the need for technical advisors “trained right here, under gur
conditions.”

1.8 S A STATE OF THE ART: IRRIGATION DESIGN MANUAL

The preface and table of contents of the Irrigation Design Manual (Institute for Agricultural Engineering,
1897) are reproduced here to illustrate the purpose and scope of what is now the accepted basis for
irrigation design in South Africa. It should be consulted in conjunction with this review, which concentrates
on non-standard situations typical of small-scale farmer irrigation.

1.8.1 PREFACE TO THE /IRRIGATION DESIGN MANUAL

Irrigation plays an important role in the context of agricultural production in South Africa. This is
underlined by the fact that 30% of the total agricultural produce in the country is supplied by irrigated
agriculture on 10% of the total area under cultivation. To reach this level, irrigated agriculture requires
more than 50% of total water consumption in South Africa.
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It has been said in the past that local irrigation was in a privileged position as far as the allocation of
water was concerned, and that it therefore occasionally received preferential treatment. It has also
been said that irrigation was more an art than a science. However, population growth, urbanisation
and industrialisation will unavoidably make greater demands on the availability and allocation of water.
This requires a strict, scientific approach to all facets regarding irrigation, as well as the proper
application of all research results and new technologies. Only then can present production levels be
maintained, or even increased, with less water.

Against this background and from several directions, the need for a manual on irrigation design was
identified. Many organisations indeed initiated efforts to address the various aspects of the problem,
For example, the South African Irrigation Institute (SAll) took certain steps to ensure satisfactory
irrigation design standards. Then followed the publication of this Irrigation Design Manual, the
combined effort of experts from the Provincial ‘Departments of Agriculture and the Institute of
Agricultural Engineering of the Agricultural Research Council (ARC), as well as the Water Research
Commission (WRC). These organisations are all directly or indirectly members of the South African
National Committee for Irrigation and Drainage (SANCID), the local branch of the International
Commission on Irrigation and Drainage (ICID}. Furthermore, this publication is endorsed by SANCID.

The basic point of departure during the development of this publication was that it should be user-
oriented and presented at a level easily understood by technicians involved in irrigation design. lts
main purpose is to contribute to the more effective application of a limited resource, namely water. |
believe that this manual succeeds in combining the know-how and experience of several experts in a
single publication, which covers the subject from natural resources (water and soil), to the various
irrigation methods and designs, and their related equipment. The manual should therefore be of great
value to technicians involved in irrigation, and will promote effective communication and co-operation
between these technicians and engineers, soil experts and crop experts.

- The South African National Committee for Irrigation and Drainage would like to express its appreciation
for and acknowledgement of the inputs of the authors, editors and other individuals who contributed to
the development of this manual. Its impact will not only be felt on local soil, but will also be observed
by other countries on this sub-continent.

December 1997

David S van der Merwe
Chairman: SANCID

1.8.2 CONTENTS OF THE /RRIGATION DESIGN MANUAL

Introduction.

Irrigation terminology: Symbols and abbreviations, definitions and concepts, units, conversion of
units.

Soil: What Is soil, classification, physical characteristics, chemical soil characteristics, organic
characteristics, factors that may influence the irrigation of soil, soil samples, a typical soil analysis
report, soil conservation, drainage, leaching requirements.

Crop water ratios and climate: Climate, crops, evapotranspiration.

Water: The irrigation farmer and the Water Act of 1954, hydrology, dams, water quality, groundwater.

Pipe hydraulics: The S| system, general definitions, hydrostatics, hydrodynamics, pipe classes, air
and anti-vacuum valves, water hammers.

Canals: Flow classification, laminar and turbulent flow, design of canals.

Flow measurement: Measurement notches, flow over measuring structures, partial gutter, crump
measuring structure, maintenance of measuring notches and gutters, small openings for establishing
flow in canals, floats for establishing flow measurements.

Irrigation accessories: Types of pipes available, valves, water meters.
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Irrigation systems: Classification of systems, flood irrigation, moving systems, static systems,
selection of irrigation system, comparisons between systems, guidelines for the design of irrigation
systems.

Planning: Soil survey and analysis, climate, crop study, water source survey and hydrological study,
management aspects, selection of type of irrigation system, surveying, irrigation requirement, water
balance, scheduling planning, theoretical sizes of irrigation groups.

Micro irrigation: Emitters, laterals, filtration, planning, distribution uniformify, design, automation.
Sprinkler irrigation systems: Types of sprihkler irrigation, components of sprinkler irrigation, design
norms for sprinkler irrigation, design for sprinkler irrigation systems, hydraulic calculation, side-roll
systems.

Moving irrigation systems: System types.

Flood irrigation: Factors that may influence flood irrigation, water sources, control mechanisms,
conveyance systems, planning of flood irrigation systems, basin irrigation, bed irrigation, furrow
irrigation.

Pdmps: Function of a pump, dlassification of pumps, pump performance, selection of pumps,
accessories. ‘

Driving systems: Electrical motors, combustion engines, coupling, energy costs.

Chemical irrigation: Classification of chemical irrigation, factors that may influence chemical
irrigation, advantages and disadvantages of chemical irrigation, application methods, application
equipment, legal aspects and protection.

Economy: Costs of an irrigation system, advantages of an irrigation system, cost-benefit ratio,
economical pipe diameters.
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PRE-FEASIBILITY AND
FEASIBILITY STUDIES

See also lrigation Design Manual {Institute for Agricultural Engineering, 1997) for definitions and further information
about irrigation design in South Africa.
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21 INTRODUCTION

In common with all projedts involving capital investment in infrastructure development, pre-feasibility
studies and feasibility studies have preceded irrigation projects in the communal land tenure areas of
South Africa. The approach to these studies was determined by the prevailing circumstances, where:

e The projects were usually fairly large and there was a bias towards central management.
e The emphasis was on socio-economic issues and the need to promote development.

¢ Funding was available from official sources via the Development Bank of Southern Africa
(DBSA). The projects were required to pass the test of being economically viable with a
satisfactory cost benefit ratio.

The current situation of these projects is detailed in Chapter 1: Introduction.

The approach to these studies is under review in the light of the new circumstances, where the
development of irrigation projects is largely an agricultural matter and agriculture is the responsibility
of the provincial governments. Each of the provinces is unique in the role that irrigation now plays,
and can play in the future. Irrigation pre-feasibility and feasibility studies will be essential to inform and
guide provincial policy-makers and developers concerned with small-scale irrigation farmers and
should therefore be accorded high pricrity

Feasibility study procedures will have to be modified to incorporate another .change in circumstances,
which is that, in future, irrigation projects for smali-scale farmers will be operated and maintained by
the farmers themselvaes. The old system where Departments of Agriculture or parastatals managed
the schemes is no longer acceptable because top-down management has proved ineffective. In
addition, the State is no longer in a position to carry the full financial burden of operation, maintenance
and development. Unfortunately the infrastructure of these schemes has deteriorated and the current
financial position of the farmers makes it impossible for them to take over operation and maintenance
unless the infrastructure is operational and suitable. It is a prerequisite that feasibility studies assess
what is required to achieve this and whether schemes will be sustainable with limited state support.

The planning and development of small-scale farmer irrigation projects on a similar scale to that which
is envisaged in the future in South Africa has received attention in other parts of Africa. A report,
Smallholder irrigation: ways forward - guidelines for achieving appropriate scheme design (Chancellor
and Hide, 1997), is based on research undertaken in a number of African countries and draws heavily
on experience gained in Kenya. The authors explain the differences and relationships between pre-
feasibility studies, feasibility studies and development planning.

Development proposals are assumed to include both a pre-feasibility stage, at which proposals
are screened for suitability and compared on the basis of outline estimates of economic and
technical viability; and a feasibility stage, where estimates are refined on the basis of semi-
detailed planning. In practice, though, small-scale developments are not likely to justify studies
of the type and scaie of those hitherto conventionally carried out by consultants for iarge
irrigation projects.

However, much greater emphasis needs to be placed on socio-economic aspects of proposed
developments, making it essential to have the active participation of the intended beneficiaries
in the studies.

Pre-feasibility and feasibility investigations may well be combined in one stage of the work. However,
the distinction between the two stages is maintained here in order to emphasise the need to proceed
logically through a series of steps, during each of which the extent and detail of the information sought
should be related to the consequent decisions to be made.

Many of the basic decisions involved in scheme development are affected, not only by the physical
and socio-economic parameters characteristic of the area, but also by other design/development
choices. Planners need to identify linkages so that appropriate choices that take account of all the
various factors are made at each stage of development.
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The relevant categories of small-scale farmers are defined and explained in Chapter 1, /nfroduction,
Section 1.2.3. Currently, the rehabilitation of existing schemes and resettlement projects are a priority.
Commercial farmers in the communal land tenure areas would not normally be the objects of feasibility
studies, as they make decisions and negotiate independently. However, if they are seeking a loan, it
is probable that some kind of feasibility study would be required by the financing concern.

The small-scale irrigation projects considered in this review will include both the emerging farmer and
the household food security situations because, in many cases, irrigation scheme infrastructure can be
expected to have to cater for the full gamut of small-scale farmers. Since there is some debate as to
whether the food security aspects should be the responsibility of local government rather than the
Department of Agriculture, there would probably have to be close co-ordination between the various
authorities with regard to the farmers on irrigation schemes, each authority catering for a different
category of farmer. Considerable progress has been made in Africa, particularly Kenya, in developing
sound guidelines for feasibility studies and this chapter is indebted to Chancellor and Hide {1997) for a
revised approach based on their participation in these activities.

It is important, however, to appreciate the present position in respect of smali-scale farmer irrigation
projects in South Africa. The record of the past is one of failure. The infrastructure of the state and
parastatal schemes is in a state of collapse and budgets for rehabilitation are restricted. Policy is that
the ‘farmers' take over the schemes and accept full responsibility. 1t is a prerequisite for any degree of
state support that schemes are sustainable. Under these circumstances, evaluating and implementing
new schemes or rebuilding existing schemes is more than just a challenge.

A paradigm shift in approach is unavoidable and the suggestions for modified approaches to feasibility
studies must be seen against this background. Clear, proven procedures have still to be established.
The experiences in other parts of Africa can provide useful guidelines but circumstances are different,
and in the years to come South Africans will have to find their own answers. What is important is that
the new procedures conform te the now established principles of participatory development.

22 PRE-FEASIBILITY STUDIES

2.21 THE CHARACTERISTICS OF PRE-FEASIBILITY STUDIES

Pre-feasibility studies are the essential, concise, first screening, the 'go/no-go’ phase, while technical
and economic detail is more at home in the feasibility study phase. In the case of irrigation projects,
the findings of the pre-feasibility study are usually reported to the senior management of the
organisation that will fund further investigations. The investigation should concentrate on establishing
the essential issues that have a major bearing on the decision that has to be made. Therefore,
although there is always a temptation to gather as much information as possible, in the belief that this
will enable senior management to reach a decision, this should be avoided. Decision-makers will ask
for more information if they want it.

It is up to the practitioner in the field, even if relatively junior, to assess the situation and present it to
seniors fairly, without hiding information. This is because senior management is too far removed from
day-to-day practice and has no time to undertake the chore of interpreting information and
synthesising an evaluation of the position. Management want to know what is going on, what is
behind it, and whether to go ahead or not. It should therefore always be quite clear whether the data
that practitioner in the field presents is true and reliable beyond all shadow of doubt, or is an intelligent
assumption based on experience, or whether it is not possible to come up with valid
recommendations. ‘

The pre-feasibility study is not only a technical exercise, but also a crucial instrument in 'selling' the
idea to the decision-makers, No project should be turned down simply because of poor advocacy. It
is therefore important to present the report convincingly and thoroughly, without being verbose. Too
much detail may bore and confuse, while too little may cause scepticism.

The purpose of the pre-feasibility study is to:
¢ make a first-hand assessment of irrigation potential,

e identify farmers’ objectives, requirements and capabilities,
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e provide background for informed decisions

o identify stakeholders, determine their roles and interests, highlight potential conflicts and
strengths and,

e use existing data and findings to indicate preliminary feasibility.

A good pre-feasibility study report therefore amounts to good journalism, including a critical analysis,
and good briefing. Unfortunately, engineers and natural and social scientists, by their very nature and
training, are oriented towards presenting unvarnished facts. They are not journalists, and this is can
be a problem in practice.

2211 The impact of the scheme

There will need to be a paradigm shift in the approach to developing small-scale irrigation schemes
and this should be reflected in the approach to their feasibility studies. The practice in the past has
been to analyse each irrigation project as an entity, with the emphasis on the well-being of the
irrigation farmers themselves.

This situation has changed and the Nationa! Water Act (No. 36 of 1998) leaves no room for doubt that
the contribution an irrigation project can make to its socio-economic hinterland must be a main
concern of a pre-feasibility study.

The objective of managing the quantities, quality and reliability of the nation’s water resource is to
achieve optimum, long-term, environmentally sustainable, social and economic benefit for society from
their use.

There are three obvious ways in which irrigation can help achieve optimum, long-term,
environmentally sustainable, social and economic benefit for society.

e The first is by being a source of products for which there is a demand in the immediate
surroundings, particularly if this means that foodstuffs can be made available at a reasonable,
affordable price, where they would otherwise be unobtainable. This could raise the local
nutritional levels by providing a more satisfactory and varied diet, while promoting an informal
and semi-formal marketing chain.

» Another contribution could be in the production of specialist, high-value crops, possibly
requiring packaging and processing, which would, in effect, be a new industry for the area. An
example of this is sultana raisin production in Turkey, which is almost totally concentrated in
the hands of small farmers and their co-operatives that undertake the necessary processing.
Alternatively, if large commercial packhouses or processing plants are close by, serving
existing commercial farmers, an outgrow programme, similar to those developed by the South
African sugar industry, can be advantageous.

e Last, but by no means least, is the issue of food security. This can be provided in many
forms, ranging from home gardens, community gardens and food plots through to full- and
part-time farming on one- to two-hectare plots, or even on larger holdings. It is particularly in
this area of food security that the role of women is important, although they play a role in all
the categories of farmers.

Circumstances may dictate extensive and expensive redevelopment, aimed at a new commodity
enterprise, or the low-cost conversion {0 a community garden of a scheme with water limitations.
Conventional engineering design norms and specifications should not be accepted without detailed
consideration of what is appropriate for the circumstances. - The community, and particularly the
women, should be in the picture throughout and should be involved, from design, through
construction, to implementation.

it is not only the rehabilitation of existing schemes that requires new and innovative approaches. The

opening up of irrigation farming to communities and individuals that were previously deprived of
access to water requires a new look at pre-feasibility studies. Projects can vary from land settlement
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schemes involving people with little knowledge of crop production and irrigation, to farmer
communities that purchase irrigation farms as a going concern, through to community gardens.

2.2.2 PRE-FEASIBILITY STUDY PROCEDURES
2.2.2.1 Introduction

The Manual for Irrigation Planning in Developing Areas was published by the Secretariat of the
Economic Community of Southern Africa (SECOSAF) in 1993 and was the first to concentrate on
small-scale farmer irrigation schemes. This manual concerns itself with relatively large and formalised
irrigation schemes built by government or parastatal bodies and intended for small-farmer occupation.
It reflects the then requirements of the Development Bank of Southern Africa (DBSA) for an
acceptable and effective evaluation procedure.

However, sound as they are, these procedures are no longer appropriate in the changed
circumstances, where future irrigation schemes for small farmers will be operated and maintained by
the farmers themselves. The pre-feasibility phase must now be related particularly to community
projects.

In the course of this research project, developments in other parts of the world, and particularly Africa,
were assessed, including developments in participatory irrigation planning and management. The
concepts of participatory irrigation planning and management are relatively new and it was only
recently that applicable reports on procedures became available. However, these reports can, with
suitable adaptation and refinement, contribute to the development of appropriate guidelines for the
circumstances in South Africa. Particular attention has been paid to the developments in Kenya,
which are summarised by Chancellor and Hide (1897).

In addition to assessing progress elsewhere in Africa, it was possible to develop and apply four
‘prototype’ techniques in the Northern Province. This is an on-going process that is far from finality but
has maoved out of research into the experimental phase as outlined below.

Four pre-feasibility study methods have been developed by the research team and subjected to limited
testing. In order to identify them, temporary names have been coined: the National Geographic
method, the SAPFACT method, the bussing method and the Adendorff method. In addition they have
applied Sondeo (3.2.3) and Participatory Rural Appraisal (3.2.5) methods in support of pre-feasibiity
studies.

There is no reason why these methods should not overlap or be combined with more conventional
approaches. Itis the approach that is adopted that counts, not the specific method alone.

+ The ‘Naticna! Geographic’ method is intended to assist management with the initial phases of
establishing priorities and action programmes on a number of irrigation schemes.

« The SAPFACT method is appropriate where a quick evaluation by one or two people is
required, but a wider range of aspects is considered than in the National Geographic method.
It is particularly applicable when existing schemes and farmers are being evaluated.

» The bussing method is applicable when a pre-feasibility study has to be done on an existing
scheme or a proposed scheme, where it is important to obtain the inputs of all stakeholders.
This method will generally be used for the somewhat larger schemes or groups of schemes
and is most appropriate when sustainability is of particular importance.

¢ The Adendorff method is especially suited to schemes requiring rehabilitation and
communities where an in-depth appreciation of the people's needs and potential is important.

The choice of pre-feasibility study method therefore depends very considerably on the type of project
under review and on the experience of the people undertaking the briefing. There ¢an be no set rules
or procedures and it is frequently advantageous to synthesise, using the relevant elements of good
practice from a number of pre-feasibility study methods.
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2.2.2.2 The Kenyan approach

Chancellor and Hide (1997) endorse the pre-feasibility study system that has been adopted in Kenya
and regard it as an example of good working practice. According to the Kenyan system, the priorities
of project proposals are initially assessed on the basis of twelve factors. These factors rate the
‘character’ of the community and the quality of the ‘environment' rather than the more conventional
technicalities. Experience in South Africa endorses this approach. The factors are weighted
according to their likely impact on project performance and sustainability, and guided subjective
judgements still have to be made. However, the potential for variability between individuals is reduced
and decisions either in favour of, or rejecting, a given development can be justified on a rational basis.

The ranking of the factors is in itself of significance and deserves close attention. Assessment factors
are rated in groups:

The first:

e strength of farmer’s organisation;
¢ [and tenure;
e farmer's initiative; and

& access to market.

The second:
s potential for increasing gross margins,
e cost; and

s chances of equitable water distribution.

The third:
o availability of inputs;
‘e farmer's technical knowledge; and

# cost of maintenance.

The fourth:
« benefit to region; and

s npational development.

Since an assured supply of water is essential to the proper functioning of a scheme, water supply is
determined separately:

s water shortage expected once in five years only or less frequently;
¢ serious water shortage expected more frequently than once in five years; and

s reliability of supply not known: further investigation required.

We may not agree with all the Kenyan priorities, but this is a major step towards planning for
sustainability. There are, however, significant differences in circumstances between South Africa and
Kenya. Qur experience in the field in South Africa endorses the importance of organisation, increased
gross margins, land-use arrangements, farmers' initiative and markets. If these aspects are
satisfactory, the project has a fighting chance. The item ‘chances of equitable water distribution’
ilustrates the importance of recognising the practical realities of development. However, we would not
rate ‘benefit to the region' at the bottom of the list; on the contrary, we regard this as a most important
factor.
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2.2.2.3 The National Geographic Method

This method is called the 'National Geographic' method because it is based on annotated maps and
aerial photographs, with sketches or photographs of detail, the very effective reporting technique
frequently employed by the prestigious publication after which it is named. It was remarked earlier
that a pre-feasibility report should have an element of good journalism. . Applying this method can
assist engineers and scientists in their report development and production.

Essentially, the method consists of answefing five questions and, while community issues are
addressed, the emphasis is on physical aspects:

e Where is it and what is it?

¢ What is the present situation of the scheme or, if no irrigation has as yet been developed, what
is the situation of the community and the area?

* What can be expected to happen if no new actions are taken in respect of the scheme?
s What could be done to promote improvement?
¢ What would be the long-term implications of the alternative actions that are suggested?

s Presentation can range from rough overheads to sophisticated GIS graphics.

The file on each scheme would consist essentially of two or three annotated maps, some illustrations,
and tabulated data on the facts that have a bearing on the assessment of the situation. The degree of
detail to be included in the tables and comments would depend on the circumstances and the
availability of information but, in any event, the information filed should be appropriate and usable.

The first map should establish where the proposed or existing scheme is situated. This may be a
small-scale map, say 1:250 000, or a larger scale, showing where the scheme lies in relationship to
other schemes, rivers, dams, the centres of population, towns and villages, and the extent of rainfed
arable land, etc. Explanatory notes should be added in boxes, in order to clarify the present situation.

The second map should be to the largest scale available — orthophotos are the most suitable because
they provide detail as well as contours. If it is an existing scheme, most of the detail can be sketched
onto the orthophoto or map, with notes on the condition of elements of the scheme, the area irrigated
or to be irrigated, notes con the soils, and present cropping, etc. Where appropriate, photographs or
sketches of such things as the extraction works, canals, pump stations, and irrigation equipment can
be included.

The third map would be similar to the second but the proposed improvements would be indicated,
possibly with more than one alternative.

The necessary text and tables to augment the notes on the visual material would back it up with a
good description of the scheme, notes on water supply and key engineering and irrigation aspects,
and an indication of factors like the cropping pattern and the marketing situation, etc

The National Geographic method can be used to prioritise development of a number of schemes; for
example, in the Northern Province, where there are a large number of schemes that require attention.
The first necessity is to identity these schemes, to know where they are, and to have a good indication
of their condition and requirements. Detail is probably not necessary for evaluations of this kind
because management initially requires a broad briefing on the current state of affairs.

22.24 The SAPFACT Method

SAPFACT is a computer routine for interpreting the information gained from unstructured personal
inspections and interviews (Crosby, 1898). It was developed because, in the course of discussions
and inspections on an irrigation scheme, a great deal of preliminary information can be gained in a
very short time about the scheme, the farms, the people themselves, and their irrigation practices.
However, it is not easy to organise or interpret the information because an extremely complex range of
inter-related factors must be taken into consideration.
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Human aspects play an important part, and so much is dependent on the local circumstances,
institutions, committee systems, background, and education and training of the participants. It is also
difficult to quantify such factors because they are unique to the scheme and to individuals. It is no
simple matter to sift through the information obtained and to classify it and mterpret it. SAPFACT
facilitates this process.

It is based on a relatively simple qualitative research method developed to assess the success
potential of a new product in industry by integrating the contributions of human and technical factors
(Rouse, 1992). The SAPFACT program is used to organise the impressions that have been gathered
during field interviews and was originally developed for use with commercial farmers. However, it was
relatively simple to develop additional modules to evaluate mechanisation services, individual small
farmers, and small-farmer schemes. It can therefore easily be further tailored for the requirements of
individua! schemes and can be personalised by the interviewer.

The SAPFACT method integrates the separate aspects and their factors that all contribute to the
overall probabilities for success of an irrigation scheme. By focusing on specific factors, one can
develop recommendations for improvements or new developments.

In the case of small-scale farmer irrigation schemes, six broad aspects are considered:

water supply,

e crop profit potential;

* jrrigation management situation;

s support services availability,

¢ the general situation of the community; and

* financial aspects of the scheme.

Each of these broad aspects is broken down into eight contributing factors.

WATER SUPPLY IRRIGATION MANAGEMENT

1. Total Water Amount 1. Systemn Suitability — Soils

2. Transmission Losses 2. System Suitability — Crops

3. Reliability of Supply 3. Plot Sizes

4, Frequency of Supply 4. Tenure Arrangements

5. Fairness of Distribution 5. Local Management Structures
6. Integrity of Farmers 6. Intensity of Utilisation

7. Farmer Costs 7. Contribution to Income

8. Supplier Costs 8. Development Status

CROP PROFIT POTENTIAL SUPPORT SERVICES

1. Suitability of Climate 1. Irrigation and Cropping

2. Suitability of Soils 2. Mechanical Equipment/Repairs
3. Alternative Crop Possibilities 3. Mechanisation Support

4, Crop Yields 4. Water Supply Maintenance

5. Importance of Food Security 5. Availability: Spares

6. Potential Hinterland Market 6. Availability: Electricity

7. Qutgrow Potential 7. Availability: Inputs/Fue!

8. Access to Commercial Farms 8. Access Roads
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COMMUNITY SITUATION SCHEME/AREA

FINANCIAL ASPECTS OF THE SCHEME

1. Houses 1. Institutional Strength

2. Gardens 2. Access to Credit

3. Domestic Water Supply 3. Debt Load

4, Communications/Electricity 4. Contribution to Community Income
5. Schools/Clinics 5. Control of Plot Allocations

6. Community Centres 6. Participation in Management

7. Mechanical Repair Facilities 7. Potential Marketing Channels

8. Shops/Coops 8. General Suppor{ by Communities

The particular version of SAPFACT being discussed here is SAPFACT-SCHEME (Crosby, 1994) and
forty-eight factors are taken into account for small-scale farmer irrigation.

SAPFACT relies on qualitative research techniques and does not record data and statistics. Instead,
it provides a multi-faceted evaluation of the strengths and weaknesses of the scheme and the inter-
relationships between the various aspects.

The strengths, weaknesses and inter-relationships of a project that are input into the SAPFACT
program are obtained during a visit to a project to discuss the situation with management, participants
and any other individuals who can contribute. No formal questionnaire is used, but the person
undertaking the pre-feasibility study is fully aware of the headings in SAPFACT and will bear these in
mind when conducting interviews. At each interview, people are asked to talk about the scheme but,
in order to promote the free flow of discussion, no notes other than the bare essentials are taken.
Naturally, leading questions will be used from time to time to stimulate the process. The intention,
however, is to allow people to talk about those matters which are lmportant to them. It is therefore a
great advantage if these interviews can take place in the fields.

At the end of the discussions, which may take one or two hours, and a field visit the investigator has
two options. He can use SAPFACT on a laptop computer to go through the various factors with the
interviewees so that consensus is reached. Alternatively, he can wait until he has left the scheme and
then run through the SAPFACT routine on the laptop to organise his thoughts.

22.2.5 The Bussing Method

In projects where there are large numbers of stakeholders and the inputs of several disciplines and
organisations are required this is a useful technique.

A representative and knowledgeable team covering the key role-players concerned with the scheme
or schemes is brought together for two days (which need not be consecutive). The team travels
through the area for a day in a bus or kombi, stopping at key points in the field, pre-arranged with the
team members. To get the discussion going, the team member who arranged the stopping point
explains the situation and introduces other people from communities or orgamsatnons who rendezvous
with the touring group at this point and state their case.

It is essential for two reasons that people travel together: Firstly, the discussions normally continue
amongst the team members while driving through the scheme to the next stopping point, and
experience has shown that these discussions can be very animated and valuable.

The second reason for travelling together is that, by the end of the field trip, the participants are
literally speaking the same language; there is a sharing of knowledge and experiences in an
atmosphere of goodwill that greatly facilitates the workshop discussions that follow. This provides an
opportunity to understand the viewpoints of the other stakeholders: Vague concepts become reality,
people become individuals, and foundations are laid for future co-operation, so that the discussion at
the workshop has a new depth and significance.

It is desirable, if possible, to have an informal review of impressions and conclusions at an evening
event to end the day.
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The person responsible for the pre-feasibility study is expected to take the lead in identifying the
stakeholder groups in the area in which the scheme or schemes are located. He then puts together a
team by inviting the stakeholder groups to send a representative and by selecting and inviting
specialists in disciplines relevant to the area under study. The points of visit where the team can
interview a representative cross-section of interested and affected people are then arranged. Finally,
a workshop is organised for a subsequent day, where impressions can be discussed in depth and a
report developed. - The objective of the workshop is to provide all participants with a common
viewpoint of the realities of irrigation and conditions in the area.

The team members, who made the trip, plus other interested people, attend the workshop.
Participants are asked to let the facilitator know beforehand what important issues should be
discussed. These issues are then grouped into four or five policy categories and participants are
divided to discuss these in smaller groups. Each group should, of course, have adequate
representation from the main stakeholder groups. The groups are requested to report back to the
plenary session in a semi-structured format to assist with the development of co-ordinated workshop
documentation and recommendations, which can guide management and policy-makers.

2.2.2.6 The Adendorff Method

The Adendorff pre-development survey method (Adendorff, 1996) is the first phase of the
‘development through training’ process developed by Johann Adendorff at Phokoane in the Northern
Province some ten years age. Johann Adendorff succeeded, with the help of one other Lebowa
Agricultural Corporation (LAC) official and two seconded extension technicians, in revoluticnising the
lives of 7 000 small farmers over a period of some four years. The transformation, from producing the
normal four to five bags of maize per hectare, to producing 11 000 tons of surplus maize for sale to the
co-op, was achieved by women and old men farming independently under dryland conditions.

The method has since been introduced in other provinces and is presently the basis for evaluating
irrigation projects under consideration for transfer to the farmers in the Northern Province. The
summary that follows is adapted from an unpublished report (Adendorff, 1997).

The steps in the process are:
e Compilation of an appropriate pre-devellopment survey form and interview schedule;

¢ Meeting with community leadership to obtain permission to interact with the community and
enter the villages (opening the door);

¢ Mass meetings with the community, and group and individual interviews, ensuring that land
holders and landless people's views are captured, the dominant as well as the dominated,;

s Participatory analysis of poverty levels and expectations;
¢ |nitial review of existing and possible future infrastructure;
¢ Assessment and analysis of current agricultural practice;

* Analysis of the Needs, Problems, Fears and Expectations (NPFE), community and agricultural
profiles and a Development Strategy (DS),

+ Meetings with leadership and arrange a report-back meeting with the community (closing the
door), .

¢ Reporting back to the community and other role-players; and

o Community adoption of the results of the survey (NPFE, profiles and DS) as a true reflection of
the current situation and a basis for development intervention.

Compilation and use of a survey form and interview schedule

The interviewers use the interview schedule as a reminder of aspects to discuss during their meetings
and interviews with community members — it is not used as a questionnaire requiring mechanistic
_ completion. Interviews are informal and aimed at creating trust and improving the interviewer's real
understanding of what is seen and heard. Questions are open-ended; the interviewer is careful not to
create expectations and should be very clear on the purpose of the visit.
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The survey form is used during the interview to capture each interview and would normally capture
needs, problems, fears and expectations {(NPFE), other remarks and the interviewer's observations.
The interviewers work together to consolidate and prioritise the results of all their interviews onto one
form and develop a profile of the community. The NPFE are captured in a document for presentation
to the community and, if appropriate at this stage, the first components of a development strategy are
captured.

Meetings and interviews

Meetings with the community are an important part of the procedure. These should be structured in
accordance with requirements and so will vary from one community to another, depending on
institutional and other factors. The current study of irrigation scheme rehabilitation can serve as an
example of a useful approach.

Rura! communities are often reluctant to divide into groups for discussions, but this is a valuable way
to increase participation and achieve triangulation (that is, confirmation or contradiction between the
findings of the various groups).

Facilitators should ask one question at a time and let the groups discuss it amongst themselves.
individual interviews during the group discussions are also valuable, especially with leaders who might
otherwise dominate the group discussions. In some cases, it might be desirable to undertake a series
of individual interviews after the group discussion meeting.

Groups then report back to each other and debate their findings. Before the meeting is closed, the
facilitator and participants agree on the next steps, and undertake to have a special separate report-
back meeting at the end of the survey.
The questions debated by the participants in the Northern Province survey were:

e What are your needs?

¢ What are your problems?

o What are your fears?

¢ Why did the scheme fail?

«  What went wrong?

¢  Who should upgrade the scheme?

¢ Who should provide the money?

s How are the farmers prepared to help?
Are farmers prepared to pay for water?

The answers reveal significant differences between communities.

The Adendorff method is particularly valuable in that it provides in-depth information about the key
factors in development projects, the community and its situation. 1t could well be that the key factor
pattern that emerges reveals that there is no point in going further with the project. If, on the other hand,
the verdict is positive, it is necessary to go forward to assessing the technical and economic situation
and the study can be augmented by, for example, the National Geographic method.

2.3 FEASIBILITY STUDIES

2.31 INTRODUCTION
The purpose of the feasibility study is to:

o Ensure that there are adequate resources to meet farmers’ objectives;
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# Ensure that these resources are available for the proposed developﬁent;

» Determine farm budgets, organisation and needs for assistance,

¢ Provide a basis for discussion with farmers;

s Provide opportunities to modify design or withdraw the proposal;

& |nitiate structures that will provide a basis for loans, management and O & M; and

e Enable comparison of projects competing for funding.

There are international guidelines for feasibility studies in the developing countries, published by such
organisations as the World Bank and the OECD (Organization for Economic Cooperation and
Development). Possibly the most interesting and useful guideline is that published by the Food and
Agricultural Organisation {FAO) of the United Nations (UN).

There are also South African guidelines. The South African government departments dealing with
agriculture and water affairs have, for many years, undertaken or commissioned feasibility studies
before proposed irrigation schemes could be approved or become eligible for financial support. The
departments work closely together as members of the Irrigation Investigation Committee and
developed an interim document, Guidelines for irrigation project investigations, targeted at state and
irrigation board schemes. The guidelines suggest that no fewer than twenty chapters that should be
covered in a report submitted to decision-makers. The twenty chapters suggested are:

Overall summary
Background information
Consultant's brief
Area description
. Natural resources
Crops and livestock which are suitable for the area
Land preparaﬁon, drainage, mechanisation packages, and irrigation systems

@ N @ ok 0N

Suitability of the land for irrigation development

©o

Water distribution and pricing

Y
o

. Existing farming structures

-—
-

. People resources
. Infrastructure

-3
w N

. Market for agriculfure products

a—h
n

. Enterprise budgets

Y
(2]

. Representative farms for planning purposes

—
()]

. Scenarios for development

—
~J

. Cost benefit analysis

-
o

. Conclusions and recommendations

—a
«©

. References -

N
o

. Appendices

It is stressed that the attention should be on the broad feasibility of the project as a whale, not on
technical details. The guidelines are comprehensive but not rigid or prescriptive and provide a useful
list of aspects that should be assessed when preparing feasibility studies. Some of the aspects could
be omitted in certain proposals because they would not have a significant impact on the decisions that
need to be made. However, the omission of one of what are generally acknowledged as key factors
would normally require motivation.
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A muititude of factors must also be considered when assessing small-scale irrigation projects but it is
important to achieve a realistic perspective. There is not sufficient funding or time to make an in-depth
study of the type that is warranted for major schemes. At the same time, the planner must not lose
sight of the broad picture while concentrating on the critical aspects that can determine success or
failure.

Experience has shown that, when extensive procedures are available, there is a tendency on the part
of planners to concentrate on following the procedure to the letter and, consequently, to fail to see the
wood for the trees. |t is important that they concentrate on the critical aspects, and the principle of
‘need to know' should be extended to ‘need to include’.

The comprehensive procedure manual, FAQ Soil Bulletin Na §5, Guidelines — Land evaluation for
irrigated agricuiture (1986) concludes an introductory summary with the following paragraph, which
endorses this requirement:

The reader should use these guidelines selectively, as not all the factors listed will be relevant in
a given evaluation. The procedure provides for a sifting out of considerations deserving special
emphasis, in order to avoid needless investigations and unnecessary expense. The evaluation
procedure is an essential preliminary to project planning and should be conducted in a manner
that will minimise costs, but at a level that is consistent with achieving practicable
recommendations.

23.2 THE FAO APPROACH TO LAND EVALUATION FOR IRRIGATION

The introductory chapters of FAO Soil Bulletin No 55, Guidelines — Land evaluation for irrigated
agriculture, provide a valuable introduction to how irrigation planning should be approached. This
section is based on this publication and is largely in the form of extracts. It should be noted that the
FAQO Soil Bulletin No 55 uses the word ‘evaluation’ where this report would use the term ‘feasibility
study'.

Land evaluation provides information and recommendations for deciding 'which crops to grow
where' and related questions. Land evaluation is the selection of suitable land, and suitable
cropping, irrigation and management alternatives that are physically and financially practicable
and economically viable.

Irrigation planning is an iterative process

In the early stages of land resources investigations, land evaluation studies indicate in a
preliminary way, the suitability of land for alternative crops and irrigation metheds and the land
improvements that may be worthwhile. With further field studies, projects are identified and a
plan of irrigation development is worked out. Individual projects are ranked in order of priority.
The priority projects are planned in more detail and each project plan is progressively refined.

The proposed craps, methods of irrigation, inputs and land improvements are progressively adjusted
until a satisfactory project plan is produced.

Circumstances dictate the criteria that are established

Various criteria are used to decide whether a project plan is satisfactory. Apart from social and
political objectives, which in practice are often paramount, a satisfactory plan is one that leaves
the farmers, the community and the national economy better off. In other words, it results in the
largest practicable increment in nett benefits in an economic comparison of 'without project' and
'with project’ situations. Such a plan will generally utilise limited resources of land, water or
inputs for the most productive use. .

A satisfactory plah is one that is practicable and likely to work out under actual field conditions, not
necessarily the most economically attractive on paper.

The stages of irrigation development tend to merge and are not entities in themselves

Land evaluation reports, maps and data continue to be useful after the planning stage, during
design and implementation and for monitoring the project. The detailed design of engineering
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works may depend on information collected earlier during the evaluation study. During the
implementation and later management of the irrigation project, the land evaluation study
provides a basis for monitoring changes in physical, social and economic conditions. In.
response to such changes, the recommendations may need modification and updating from
time to time.

Currently, the rehabilitation of irrigation projects is an important aspect of land evaluation work. This
highlights the need for thorough evaluation of {and and water resources in the preparation of irrigation
projects from the start, obviating the need for later rehabilitation.

All refevant land characteristics must be considered

The FAO Framework indicates that it is necessary to evaluate land and not just soils. The
suitability of soils for irrigated crops is useful information but it is inadequate for making
decisions about land use development. Therefore all relevant land characteristics, including
soils, climate, topography, water resources, vegetation, etc and also socio-economic conditions
and infrastructure need to be considered.

The main objective of land evaluation for irrigated agriculture is to predict future conditions after
development has taken place. It is necessary to forecast the benefits to farmers and the
national economy, and whether these will be sustained without damage to the environment.
Essentially, a classification of potential suitability is required which takes account of future
interactions between soils, water, crops and economic, social and political conditions.

Land has permanent features but there are characteristics that can change

Some factors that affect land suitability are permanent and others are changeable at a cost.
The costs of necessary improvements may be determined, so that economic and environmental
consequences of development ¢an be predicted. Typical examples of permanent features are
temperature, soil texture, depth to bedrock, and macro topography. Changeable characteristics
that may be altered deliberately or inadvertently, typically may include vegetation, salinity, depth
to groundwater, micro relief, and some social and economic conditions (eg, land tenure,
accessibility).

Land suitability must therefore be assessed and classified with respect to specified kinds of land
use, ie, cropping, irrigation and management systems. 1t is obvious that the requirements of
crops and irrigation and management methods differ, so the suitability of any land unit may be
classed differently for various uses. It can be useless or misleading to indicate suitability for
irrigated agriculture in general if the land developer needs to know about its potential for a
specific irrigated crop or irrigation method.

Land suitability evaluation is essentially an economic concept

Land evaluation requires a comparison of the outputs obtained with the inputs needed to
generate these outputs, on different kinds of land. In other words, land suitability evaluation is
essentially an economic concept, although formal economic analysis may not be necessary for
simple surveys. Assessment of physical factors alone does not permit prediction of the results
of irrigation; they must be translated into economic terms. It is most important to achieve a land
classification that reflects differences in the long-term productivity and profitability of the iand
under irrigation, rather than one that focuses only on physical differences without regard to their
economic implications.

The evaluation must take account of the local physical, political, economic and social conditions. The
success of irrigation when it is introduced may depend as much on factors such as pricing policies for
crops, labour supply, markets, accessibility, land tenure, etc, as on climate and soils. To avoid any
misunderstanding, all the factors that are relevant in the local situation should be explicitly stated
rather than assumed. However, not all conditions need to be considered: only those that can usefully
be taken into account.
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Land suitability must be for sustained use and planning is interdisciplinary

The land suitability must be for sustained use, that is, permanently productive under the
anticipated irrigation regime. Either there should be no land degradation anticipated, or the cost
of prevention or remedial action to control erosion, waterlogging, salinisation should be included
in the comparison of inputs and outputs.

It is evident that an interdisciplinary approach is required, because no one discipline can cover
all aspects of land suitability evaluation. Land evaluation can be carried out using general
economic considerations to establish a context for selecting appropriate crops and
management, and to establish the criteria for boundaries between suitable and unsuitable land.
To make a guantitative evaluation at project or farm level, however, requires formal analysis in
financial and economic terms.

Finally, land evaluation is an iterative process leading to successive refinements, and the need
for surveys and investigations that are appropriate in scale and intensity during the different
stages, from reconnaissance to detailed project planning, and thereafter in successive phases
of project implementation.

233 APPROPRIATE FEASIBILITY STUDY CONCEPTS FOR SMALL-SCALE FARMER
IRRIGATION PROJECTS

2.3.3.1  Introduction

Small-scale farmer irrigation projects have diverse and distinctive characteristics that necessitate
medifications to the conventional approach to feasibility studies. Chancellor and Hide (1997) have
developed detailed guidelines based on their researches in Africa (including South Africa)

It is probably as a consequence of this in-depth research that this publication is the only one that has
come to the attention of the team that can be unreservedly accepted for application in South Africa.
The emphasis is on surface-irrigated, medium-sized schemes but the principles are applicable to
small-scale farmer irrigation projects as a whole.

The key considerations of each section are summarised here but do not do justice to the in-depth
discussions contained in the publication. It is therefore recommended that practitioners undertaking
feasibility studies refer to the full publication as a working guide.

The publication concentrates on principles and practices. It is noteworthy that it avoids falling into the
trap of being top-down and prescriptive. The relationship between pre-feasibility studies, feasibility
studies and the design process is well set out and it is an excellent introduction to small-scale
irrigation project development.

The guidelines are based on a collaborative development process between government, designers
and farmers, which is already practised in the implementation of new farmer-managed schemes in
 Kenya and, to some extent, in Zimbabwe.

Governments can no longer provide extensive support to small schemes so commitment from farmers
is needed to ensure that developments are sustained. It is therefore the responsibility of the Kenyan
(and Zimbabwean) government to ensure that farmers are given a realistic understanding of the
potential difficulties and drawbacks, as well as the benefits to be derived from a proposed
development.

Farmers are expected to produce proposals for the operation and maintenance of the scheme. The
preferred development process starts with a proposal by farmers to the government irrigation agency
for assistance in developing or improving a scheme. The government functions in the role of a
technical enabling agency, providing the necessary skills and know-how to ensure those feasible
proposals become well-functioning schemes.

Farmers are expected to take out credit under easy-repayment terms and to contribute to the work in
kind during implementation. In reality, it will take time for such a way of working to become
established. Inexperienced farmers, or those who are not native to the area, may not have the
necessary knowledge or understanding to formulate workable proposals so government staff will
probably have to adopt a promoting role in the initial stages of a programme, with the intention of later
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reducing their commitment. (It will be noted that this is a very different milieu to the one in South
Africa at the present time but that it is in line with what is proposed for the future.)

2.3.3.2 Smallholder Irrigation: Ways Forward (Chancellor and Hide, 1997)

The approach is practical and related to the field conditions encountered in Africa. Particular attention
is given to discussing the depth of investigation appropriate to the circumstances.

The following list provides valuable insights into the role of feasibility studies in small-scale farmer
irrigation project development.

Identifying resources

Once there is a basis for believing that a development is possible, it is necessary to make a systematic
assessment of available resources to establish that the most basic elements for success are in place.

The following sections are considered in turn:
e Water

Land and soil

Labour and skills

Capital and equipmeﬁt

Infrastructure

Emphasis needs to be placed on each aspect before deciding whether the proposal warrants further
investigation.

Labour and skills

It is important for designers to investigate, and roughly quantify, issues of labour, including those
related to gender, when reviewing the feasibility of proposais. Who will do cuitivation, management
and maintenance tasks and how they are motivated to find time for their jobs must be constant
concerns?

Capital and equipment

Capital clearly encourages innovaters to build on existing strengths. A farmer who has money in the
bank or a large herd of cows can afford to take limited risks, whereas small farmers operate on very
narrow margins that can mean the difference between success and failure.

Loans must be used to cultivate high-earning crops. Once a scheme is developed, farmers will also
need funds to cover seasonal production costs

Confirming development potential

The focus is on the activities and support services associated with irrigated farming. It is aimed to
summarise for planners the processes farmers must successfully master, so that they are in a position
to make informed judgements about whether they are ready and able to take up irrigated farming.

Achieving sustainability

Conditions that support long-term success can be identified. Broadly speaking, issues that affect
sustainability in smallholder schemes fall into one or more of the following categories.

e \Water source/intake
e Design of the layout and delivery system

- |Institutions, organisations and participation in management
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e Agricuttural and financial support

¢ Marketing

Summing up

a) Governments aiming to reduce their financia! involvement in the irrigated agriculture sector in
response to budget shortfall need to frame policies to encourage sustained smallholder
development.

b) The success and long-term sustainability of new irrigation schemes can be improved if farming
communities are involved in their identification, design and implementation. Farmers must
invest resources and effort in the development.

c) The designer must identify and resolve social, economic and agronomic constraints to help
ensure that a scheme which is technically sound will perform as intended. Conventiona!
economic analyses aimed at establishing the viability of a project assume overall benefits will be
sustained at a certain level over the lifetime of the project. However, to be successful, a
scheme must return long-term financial benefits to individuals.

d) It is essential to ensure that land and water are available for more intensive development.
: Possible adverse environmental effects need to be identified and minimised by appropriate
design. '

e)  Realistic judgements must be made about the way in which the scheme is to be operated and
maintained. Small schemes are increasingly required to operate with very limited financial and
technical help from governments. The design must therefore be suited to management by
relatively untrained farmers.

f) Appropriate designs: Aspects of design that are apparently primarily technical in nature may be
strongly influenced by socio-economic considerations. Farmers must be assisted to appreciate
the implications in trade-offs between what they want and what is technically possible.

24 QUESTIONS FEASIBILITY STUDIES SHOULD ANSWER

All procedures and checklists targeted at specific situations will tend to be subjective and possibly
incomplete. This is inevitable because, while principles can be reduced to generalities, specifics
cannot. This section is based on the experience gained by the team in the course of participating in
the rehabilitation of small-farmer irrigation schemes in the Northern Province of South Africa. (See
also Appendix 2.A: Executive Summary Of A ‘New Approach’ Feasibility Study for a practical example
of the application of the procedure.)

24.1 INTRODUCTION

Experience has shown that guidelines are necessary to facilitate the evaluation and reporting on the
rehabilitation of small-scale farmer irrigation schemes. This is an unfamiliar field to most planners and
consultants and many important aspects are overlooked at the planning phase. A checklist is
therefore provided here to ensure that no important questions are left unasked. Many of these
questicns will remain unanswered initially but at least there will be an appreciation that answers must
be sought. The writing of the evaluation reports is time-consuming and a computer platform has been
developed as an easy to use but comprehensive pro-forma to enable quick capture and reporting
where possible.

Section 2.4.2 below explains how to describe the scheme and the writer of the feasibility study plan is
led by paragraph headings and suggested approaches. This section should be a simple narrative and
can be regarded as a rapid pre-feasibility study to enable preliminary decision-making on the likely
viability of the scheme. Information for this section should be just sufficient to decide whether or not it
is warranted to engage the community in a participatory procedure that will inevitably raise
expectations. Information for Section 2.4.2 can be gathered from literature and Rapid Rural Appraisal-
type field investigations.
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Sections 2.4.3 to 2.4.5 explain how to progressively cover the later planning and reporting phases and
comprise a series of explanatory notes followed by questions. These sections have been incorporated
in a computer program as discussed above. This is public domain and will be available free of charge
from the Water Research Commission. Answers can be typed in immediately below each heading
and will be classified by the author as positive, neutral, negative, ‘don't know' or not applicable. These
classifications are automatically transferred to summary tables at the end of the report for quick initial
evaluation.

Section 2.4.3 explains how to cover key questions on the present situation that can be generated by
the community through a combination of participatory approaches like Participatory Rural Appraisal
(PRA) or Adendorff's pre-development survey (Adendorff, De Lange, Crosby, 1999).

Section 2.4.4 explains how to obtain detailed multi-disciplinary technical and institutional information
required for assessing future development possibilities. This is best generated through a '‘Sondeo’-
type field investigation, where specialists of different disciplines together assess the resource
potential, infrastructure, institutional and social factors, with an emphasis on generating possible
scenarios in accordance with opportunities and constraints.

Section 2.4.5 explains how to address typical questions in the community's development plan and
subsequent evaluation of progress towards the agreed goals. In the Adendorff procedure, the
development plan is drafted based on the community information generated in the pre-development
survey (see Section 2.4.3). This should be augmented by information generated in Section 2.4.4. The
development plan is discussed, adapted and accepted in a community mass meeting within a month
after the pre-development survey and forms the basis for the training and development initiatives.

This checklist is intended to be used for the assessment of potential projects by the officials and
consultants of the provincial Irrigation Action Committees, which are joint committees of the
departments involved in irrigation development and support. It is expected that the detail of the
questions in Sections 2.4.2 to 2.4.5 below will be adapted with experience.

24.2 DESCRIPTION OF THE SCHEME

Note:  This applies to the pre-feasibility study. This is the document that would be required
in the first instance by the Irrigation Action Committee. What is needed is a simple
narrative, not a report or plan, but it should cover all the points that have been found
to be important. :

if some information called for is not available, an indication should be given as to how this information
can be obtained. If it is not possible to recreate historic data, state this. Data and information should
not be included simply because it is available. The purpose of this scheme description is to give the
reader an overall picture of the scheme and its situation. Detail is dealt with in later sections.

Method and approach: The information in this section stems from available literature and a scoping or
Rapid Rural Appraisal-type field investigation. This approach avoids unnecessarily raising
expectations before the preliminary indications of feasibility have been established.

2421 Where is the scheme?
The way to find the scheme is best indicated by marking the route on a photocopy of a road plan.

24.22 Locality

It should normally be possible to locate the scheme with some degree of accuracy and to provide
detail of the surroundings and the topography on a photocopy of a section of a 1:50 000 topographic
map. The scheme should be outlined on this map.

2.4.23 Layout of the scheme

It is essential that there be some kind of plan of the scheme if the description is to be meaningful. If
orthophotos are available, the scheme can be marked on these and explanatory notes can be either
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pasted or written on the photograph. This annotation method is very effective in presenting the basic
principles to the reader. If orthophotos are not available, a sketch plan should be developed.

NOTES
Notes should augment the layout plan of the scheme as follows:

Water source

In addition to identifying the nature of the water source, river, canal, borehaole, dam — give an indication
as to whether there is an allocation from the Department of Water Affairs and Forestry etc, as well as
the reliability of the supply in the various seasons.

Water supply

Provide an overall picture of the way in which the water is supplied. Whether it is pumped into a rising
main and distributed by pipeline, or diverted intc a canal, etc, at this stage, it is not necessary to go
into details of design dimensions, etc.

frrigation plots and methods

The size and arrangement of the irrigation plots and method of irrigation should briefly be described as
well as an indication of the total area irrigated.

Residential areas

The size and location of residential areas are important in that the village may be directly associated
with the irrigation development. If the farmers live on residential plots located at a considerable
distance from the scheme itself management and control can become difficult. On the other hand the
irrigation scheme may be adjacent to a large town that could have an influence on the scheme. This
influence can be positive in that there could be a ready market for fresh produce as well as the
availability of basic amenities but could be negative in that security may be a problem.

24.2.4 History and development

It is valuable to have an understanding as to how the scheme originated and was managed and the
role that it played in the early years of its development and subsequently. The past shaped the
present and can influence the future.

Date and circumstances of the founding of the scheme

Try and obtain information on when the scheme was established and the responsible organisations
concerned. The land acquisition precedures and agreements reached with traditional authorities and
participants may be important if the scheme is to be handed over to participants in the near future.

Development history

Outline the developments that have taken place up until the present time. This should include
improvements in infrastructure and irrigation methods and extensions to the scheme. Unfortunately
many schemes have deteriorated and the pattern of this decline should be documented.

Crop production history

Down the years major changes will have taken place. The changes should be identified and explained
as they provide insights into the possibilities for future development.

Scheme ‘ownership’ and management

Virtually all schemes are located on communal land, in many cases the land was purchased
specifically for the purposes of creating the scheme for a group or a tribe.

In some cases the land was trust land and management was undertaken by the Department of Bantu
affairs with ‘ownership’ and responsibility for infrastructure and the provision of services. With the
introduction of the homelands the responsibility was largely concentrated in the agricultural
development parastatals. Later when the provincial departments of agriculture were established there
was another shift in responsibility.
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With the impending transfer of schemes to participants it is important that the past and present legal
agreements and arrangements are established.

24.2.5 Present situation

In this initial description of the scheme it is not expected that the situation on the scheme be dealt with
in detail. This will be a major part of the exercise if it is decided to progress further. What is required
is a general impression of the situation and identification of those areas that require more detailed
investigation.

General level of prosperity/poverty

Give an assessment as to whether or not the community is managing to keep head above water or if
poverty prevails. Are there funds for farming inputs?

Sources of income

There are very few schemes where agriculture is the main source of income. It is quite usual for the
community to be dependent on pensions, government salaries or wages earned by migrant labour. |t
is never easy to obtain hard statistics, but it is important to establish the relevant financial importance
of farming and food security to the communities on the schemes.

Support services
These can range from mechanisation inputs and the supply of seed and fertiliser to the operation and
maintenance of the scheme as a whole. What is the position?

Agricultural production levels

Most schemes are characterised by extremely low production levels and this is one of the reasons why
sustainability has not been achieved. Provide estimates of present yields bath for field crops and
vegetables grown for own consumption and sale. The reasons for low yields should be discussed.

Land utilisation levels

The permission to occupy an irrigation plot provides a family with a degree of security and there is
naturally reluctance to any changes that may lead to them losing this privilege. Unfortunately in many
cases the plot occupiers either do not have the means or the will to utilise the land other than on a
habby-basis. Give an indication of who are farming and the intensity of land use.

Farmer attitudes, skills and experience

Farmer knowledge and ability in respect of crop production and irrigation can differ widely from one
scheme to another and within schemes. What are the general strengths and weaknesses of scheme
participants?

24,26 Infrastructure

The major concern when handing over the management and ownership of the scheme is infrastructure
and its condition. Communities are reluctant to accept infrastructure that has deteriorated and needs
considerable repair and upgrading to be effective.

Physical condition

Generally the infrastructure on the schemes will have been well constructed originally, but is in most
cases in need of considerable repair. Give a summary of the present physical condition and what
rehabilitation could entail

Management

The management of pump stations and supply canals is of great importance if the scheme is to be
fully effective. In many cases this is deficient. What has not always been appreciated is that the
design and layout of infrastructure may be such that it is practically unmanageable. Is this the case on
this scheme?
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24.2.7 Potential for development

As a general rule it can be accepted that irrigation farming can only be sustainable if good yields of
crops are achieved. There may be circumstances when from the point of view of food security where
water is readily and cheaply available that subsistence farming under irrigation can be tolerated. This
implies that the potential for significant production must be there and this is dependent on the climate,
soil, water and the general circumstances of the irrigation scheme. In the initial stages of evaluation
this must be a matter for overall judgement using available clues, Ultimately in-depth investigations
will be required.

Climate, soils and water

These factors will determine what is possible and what is not possible. Outline what appears to be
possible. There is no point in quoting statistics and data that are not capable of simple interpretation
and evaluation. Indicate sources of information.

Commercial farmer precedents

It is of value to identify commercial farmers in the area that farm under similar circumstances and to
learn from their successes and failures. It is a plus factor if the scheme is located in an area where
there is a successful pattern of farming and sufficient evidence to show that the results achieved there
are transferable to the scheme itself.

Markets and botential markets

Marketing is a major hurdle for small farmers. Their products can lack quality and they may have
difficulty in ensuring supply. Review the present status of marketing and realistic possibilities for the
future.

2.4.2.8 Future utilisation and development alternatives

In the case of the rehabilitation of existing schemes there would appear to be four options.

Restore present infrastructure and layout;
Improve and/or madify the existing infrastructure and possible the layout;
Down-size the scheme possible to food plot level; and

Sl

Abandon all irrigation attempts on the scheme.

Restore present infrastructure

This has tended to be the approach in the past, but is must be recognised that as virtually none of the
schemes were successful and it is unlikely that this will be enough. Should this, however, be the way
to go explain why.

Improve and/or modify infrastructure

Modifications can vary from being relatively minor to major changes in the whole layout and design of
the irrigation system. The dominant factor is likely to be management both of the main canal and of
water at farmer-level. In addition the elimination of large pumping units requires serious consideration.
Outline the suggested changes.

‘Downsize’ scheme

There can be many reasons for this being a viable option. One is that there is just no longer adequate
water available but there may still be a case for concentration on food plots.

24.2.9 Time frame of development

Development needs to be evolutionary and should be in-step with the provision of other services and
the overall development of the farmers and their markets. The desirable stages of development of the
scheme over time should be discussed.
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2.4.2.10 Role of the scheme in region and province

The scheme should not be seen in isclation and nor should the assumption be made that it is only the
people who presently have the right to occupy the irrigation plots, that should be concerned in the
future. The community as a whole should be directly involved in the project in order to obtain general
support for development. If the scheme is seen to be an island of prosperity in a sea of poverty, the
implications are obvious. Explain how the community as a whole can benefit from the re-development
of the project.

243 KEY QUESTIONS ON THE PRESENT SITUATION

Note:

2.4.3.1

This is the second phase, the feasibility study, once clearance has been given to
continue to the next stage.

Plan of scheme and contact addresses

Indicate the origin(s) of the plan, eg, original design drawings, aerial photographs, mosaic, orthophoto,
GPS, physical survey, etc:

Schedule 2-1: Information Incerporated in the Scheme Plan

(Tick the applicable blocks}

ITEM

Reliable Estimated Approximate N/A

Scheme boundaries °

Scheme area °

Plot/Farm layouts °

Plot/Farm areas °

Location of residences °

Water source °

Canal head works °

Pump houses °

Supply canals/pipelines °

Balancing dams °

Farm supply systems e

Measuring weirs/meters °

Roads

Cropped areas °

Areas requiring drainage ©

Contours/spot heights °

Are there plans to achieve greater accuracy or more detail? Yes No

If yes, what is planned?

The plan must be supported by a list of the names, positions, organisations and addresses of the
people that have provided information for the report. It is assumed that these will include some or all
of the following:

¢

L

L4

* &

Provincial DOA representatives at Head Offices, Regional and sub-regional offices.
Representatives of DWAF located at the provincial office.

The chief or chiefs with jurisdiction in the area.

The chairman of the appropriate civil authorities in the area.

DOA extension officers serving the area.
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+ Chairpersons of farmer committees and organisations etc

* ¢ + »

NGOs
Commercial organisations

Concerned individuals

2.4.3.2 Present ownership and management

+ Who ‘'owns’ and finances the scheme?

+ Who manages the scheme?

+ Who grants permission to occupy?

+ Are there specific and follow-up requirements?

+ What charges and levies do the farmers pay?

+ Who decides how much and to whom?

+ Number, rank and duties of employees.

+ What setvices do they provide?

¢+ What part do farmers play in scheme management?

+ What committees are there?

Are they effective?

+
+ What percentage of the area is actively cultivated?
.

What is the general status of service?

¢ Are the farmers assisted with credit?

+ Are farmers assisted with acquiring inputs?

Production — field crops

Is their concentration on specific crops?

What are the main crops and the area of each cultivated?

What is the size of the average land and how many farmers are producing field crops?
Are plots farmed as a unit or in sub-plots?

Is there evidence of accepted, crop rotations?

Is there evidence of fertilisers/manure use?

[s there evidence of herbicide/insecticide use?

Are seeds and seedlings purchased?

Who decides on crops to be produced?

Who advises on production techniques?

How are surpluses marketed?

How do yields compare with commercial practice in the area?

If poorly, what are obvious constraints?

Is there evidence that production was better {or worse) in the past?
Do the farmers have knowledge and experience of crop farming?

Production — horticultural crops

Are there farmers that concentrate on vegetable crops?

What area is typical for an average farmer?
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= Main winter crops

»  Main summer crops

»  What proportion is for household use?

= What proportion is for local sale?

= What proportion is for market sale?

» How do yields and quality compare with commercial practice in the area?
» |s there interaction with field crop production?

» Do the farmers practice some form of rotation?

= Are there obvious constraints to production?

24.3.3 Agricultural potential
¢ |s the scheme located in an area of established climatic potential or an area with well-known
climatic constraints?
+ If not, how does it compare with areas that could be similar?
¢ What are the rainfall characteristics?
¢+ What are the temperature and frost characteristics and are they significant?
+ Have the soils been identified and production potential established?
+ Do the soils have physical and fertility characteristics that require correction?
¢ Are there indicators that there are factors that could have restricted production potential in
the past?
¢ Have you established where you can obtain information on managing the soils and crops?
2434 Water requirements and supply- (flood irrigation)
+ What method/methods of irrigation are being used? (Furrow, beds, short furrow etc)
+ Have you been able to establish present practices and how much water is being applied to
the crops?
+ If yes, please complete the following schedule:
Schedule 2-2: Water Applied to Crops
CROP WINTER SUMMER FLOW RATE
TO FIELD
(m*/hy
Planned Actual Planned Actual
+ If the water is being supplied from a canal sketch the layout and explain the coperating
system.
= QOperating hours weekly and daily.
= Role of balancing and night dams.
= Do block receive water on a continuous or rotational basis.
¢+ How many farmers are served by each secondary canal at one time?
+ Are there water bailiffs and how do they ensure equitable distribution?

2-23




Chapter 2 — Pre-Feasibility and Feasibility Studies

+ What measures are there for fair distribution in times of low flows?
2435 Water requirements and supply- (pressure irrigation)
¢+ What irrigation systems are being used? (Portable pipe, sprinklers, dragline, hop-a-long,
micro, drip etc)
+ Have you been able to establish present practices and how much water is being applied to
the crops?
+ Ifyes, please complete the schedule below.
Schedule 2-3: Estimated weekly irrigation application mm
CROP WINTER SUMMER FLOW RATE
TO FIELD
Planned Actual Planned Actual (i)
¢ Sketch the layout of water source-pumps mains, farm supply laterals, etc, with flow rates and
pipe sizes where possible and explain the operating system.
= Operating hours weekly and daily.
= ‘QOwnership’ of equipment.
=  Pump station operation and management.
= Equity in supply volumes and pressures.
= Scheduling/programming.
24.3.6 Scheme water resources
+ Outline the history of the water resources — origin, catchment development, works, etc,
deterioration/improvement.
+ Has the status of water supply been checked out with DWAF via the IAC?
+ What was the original status of water rights?
+ Were these amended?
+ What are the implications of the new Act?
+ How will the scheme figure in the establishment of WUAs in the area?
+ Wil the scheme have a legal right to water and what are the possibilities for allocations or
licences? '
+ Is this a water-short catchment?
+ Have realistic crop water requirements been estimated?
+ Will water shertages have an adverse impact on potential production?
+ Is water quality, both above and below the scheme, satisfactory?
+ Are there signs of poor drainage, seepage, high water tables, and salinisation on and below
the scheme?
+ Is the scheme protected against floods?
2.4.3.7 Condition of infrastructure
+ Are the intake works to canals and pumping stations effective cor are they silted up or

damaged? What are the main problems?
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24.3.8

24.3.9

L 2

> > &+ &

2.4.3.10

What is the general condition of canals both lined and unlined?

Are there obvious signs of leakage and seepage?

Are the take-offs to secondary canals (long weirs/sluices) undamaged and effective?
Are the balancing/night dam take-off and discharge valves satisfactory?

What is the condition of the dams?

Are canals regularly cleaned and verge vegetation controlled? Who does this?
What is the condition of contour drains, berms, overpasses and roads?

Are pump houses cperational — what is the condition of pumps, motors and engines?

Irrigation practices — (fiood irrigation)

What irrigation methods and procedures are followed by the farmers? Annotated sketches
would be helpful.

What system is used — beds, long furrows, basins, short-furrows, etc?

Is the land reasonably level and uniform?

1s the water turned into one furrow only or severat furrows? What flow-rate is used?
Do the farmers guide or dam the stream to get reasonable distribution?

Are short furrows managed effectively?

Are the farmers aware of irrigation techniques — quantities, uniform distribution etc?
Information on flow rates, losses, distribution uniformity, stream strengths etc is useful.

How do the farmers make furrows, beds etc and what difficulties do they experience?

Irrigation practices —(pressure irrigation)
What irrigation system(s) and procedures are used? Annotated sketches would be helpful.

Is information available on stand times, application rates, working hours, pressures and
sprinkler spacings?

Who decides on when and how much to irrigate?

Do the farmers understand the irrigation method they are using and how to manage it?

Is the system maintained and are leaks and sprinkler malfunctions repaired?

Are the systems communal or farmer owned and/or operated?

How many farmers are served by each pump station and how is water allocated to farmers?

Are there indications of crusting, run-off or over-irrigation?

Support services

Shortages of funds have lead to severe cutbacks in support services. In analysing schemes
it is important to assess the position both before and after recent cutbacks. Is this true of this
scheme?

Who manages and who funds Operation and Maintenance on the scheme?
Are there Water Bailiffs and who pays them?

Are circumstances such that it is possible for them to organise equitable distribution of
adequate water supplies?

Are there adequate mechanisation services ensuring timely operations {particularly planting)
and who provides these services?

Where can seed, fertiliser and chemicals be purchased at fair prices and who advises the
farmer on selection and use?
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*

24.3.11

Are farmers aware of credit sources and procedures? Do they make use of credit?

Marketing

It is appreciated that marketing is a complex subject. The produce used for home consumption is a
substitute for outside purchases and should be priced as such.

*

¢

2.4.3.12

24314

* & ¢ o

*

Is production for home consumption important — products and volumes?

What are the main ‘bulk products’ sold through agents (eg, maize, wheat and cotton) and are
the farmers satisfied with the returns?

Vegetables such as tomatoes, onions, potatoes and green mealies are widely marketed
although transport can be a problem. What is the present situation on the scheme?

Staple vegetables such as cabbages, beetroot and various spinaches are often important
locally. What is the position on the scheme?

There are specialist products that serve niche markets. Are any being produced on this
scheme?

Fruit, particularly bananas, can be important, are they presently a factor?

The scheme in relation to residential areas

How is the scheme positioned relative to where people are living? There are a number of
possibilities.

= The scheme may fringe on a large residential area with a non-agricultural population.

There are other possibilities. The scheme cannot be seen in isolation, however, and it is
necessary to establish the characteristics of the scheme relative to the residential areas.

Sketch and explain with annotations the location and characteristics of the residential and
urban areas.

Poverty and prosperity

Are there indications that participants and their families are living below the poverty line?
Alternatively, does the situation appear to be satisfactory?

Is this due to farming activities?

Is the population based on old people with a civil pension, families of migrant workers, civil
servants ‘part timing’ or on people dependent on farming?

Do the scheme participants appear to be better off than non-farming community members?
How important is production for own use?
Are participants in a position to risk cash on farming?

Are there reasonable amenities in the neighbourhood?

Tenancy, land utilisation and labour

Have you clarity on the basis on which scheme recipients have RTO? If yes, describe.
Is there evidence of sub-letting of plots or parts of plots?

Is there evidence of sharecropping?

Does a communal organisation such as church or women’s clubs have access to land?
To what extent is the land being actively farmed?

Do you gather the impression that some of the plots are being ‘hobby’ farmed?

If the scheme is under utilised, why is this the case?

On what grounds can RTO be withdrawn?
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+ s this a conventional ‘government’ scheme or is it privately owned?

+ What is the relationship between the person working the land and the person that holds the
RTO: wife or other relation or labourer?

+ Is additional labour hired to supplement the family, is this a significant job creator?

2.4.3.15 Security
¢+ Theft a problem?
+ Vandalism common?

+ Attitude of community members not participating in the scheme?

2.4.3.16 Dependency

+ Do the participants have a long list of complaints that indicate dependency on official
services?

» Inadequate tractor and implement availability.

*  Tractor drivers’ not coming when requested

* Delays in equipment maintenance and repair.

= Water shortages due to broken down pumps and silted canals.

= Crops destroyed by livestock because fences are not repaired.

= Difficulty in getting seed, fertiliser and chemicals.

= No funds or credit to fund production.

= Lack of technical knowledge.

= A lack of communication with the technical personnel from the managing organisation.

+ |f there is dependency how much of this results from not being allowed to interfere with the
scheme’s operation or maintenance?

+ What impact will dependency have on ‘privatisation’?

+ Are there indications that the participants show initiative and willingness to accept
responsibility?

2.4.3.17 Present financial and economic contribution of the scheme
+ Does the scheme contribute to the well being of participants?
+ |s the scheme a significant factor in the day-to-day activities of the community as a whole?

+ Are a significant number of work opportunities dependent on the scheme?

244 KEY QUESTIONS ON FUTURE DEVELOPMENT

Note:  An evaluation of the present situation justifies the next step, an in-depth assessment
of the possibilities for development.

2.44.1 Potential if full ‘commercial’ production can be attained

It is difficult to predict the pattern of future development. We know the present position and in South
Africa usually know what can be achieved by established experienced commercial farmers under
similar conditions. It is fair to assume that at some time in the future the rehabilitated and privately
managed scheme will be in a position to attain at least the same level of productivity as is presently
achieved by commercial farmers. What remain to be answered in a changing world is how long this
will take and what the eventual products will be. Irrigation is an intensive form of farming and it costs
money. It can only be sustainable if yield levels are such that it is possible to pay for water, equipment
and inputs.

+ What are the products being produced commercially under similar circumstances?
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24.4.2

What are the crop rotational patterns?

Yield levels?

Gross margins and turnovers?

Total value of production?

Can you identify additional opportunities?

Do you regard this possible level of production as being significant in the context of
development in the region?

Climatic constraints

Climate is important in determining the crops that can be grown with acceptable risk. [n the frost-free
lowveld subtropical fruits thrive and vegetables can be grown ‘out of season’. Export table grapes are
produced in the arid Northern Cape and the absence of rain is a plus factor. A few degrees can make
a major difference to a cotton crop. Wheat yields are enhanced by very cold winters. There are many
other examples of the impact of climate on crop production.

+
+

+

2443

Has the climate, and microclimate, been assessed in order to identify possible crops?
Are there farming activities in the area that provide precedents?

Possibly despite there’s being water and suitable soils the climate may inhibit sustainable
development?

Is rainfall a significant positive or negative factor under irrigation?
What about hail?

Soil and fertility constraints

Soils and their management are vita! factors in the success of an irrigation scheme. This is particularly
important in the case of rehabilitation projects where the soils have been irrigated for many years
because ‘soils have a memory’. In many cases, the farmers are crippled at the outset as a result of
scil problems and, unless these are corrected, failure will be inevitable.

L4
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2444

Have the soils been sampled, analysed and their physical limitations identified?
Depth?

Water holding capacity?
Tendency to crust?

Tendency to compact?

Ease of working?

Chemical composition

pH?

Salinity?

Calcium and magnesium status?
Fertiliser requirements?

Liming?

Fertility and salinity management?
Nematodes?

Soil borne diseases?

Water constraints

Insufficient or unreliable water supply is the common complaint. This may be due to inadequate
attention to hydrology in the past or to changes in the catchments. It goes without saying that the
Water Act (1998) that has drastically changed the approach to water management will have a major
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impact. The source of the problem may be nearer home in the form of broken down pumps and silted
up and leaking canal systems.,

+
¢
*
*

24.4.5

Have the crop irrigation requirements, both summer and winter, been realistically estimated?
Has it been confirmed that sufficient water will be available?
What is the status of water quality?

What is the position with regard to the formation of WUAs and how will this influence the
scheme in the future?

Should there be inadequate water to meet apparent needs, what will be the impact on the
scheme?

What conveyance irrigation efficiencies have been assumed?

What actions to improve water use efficiency have been considered?

Has allowance been made for the availability of water when identifying potential cropping
strategies?

Water supply and irrigation management

The blind reinstatement or repair of infrastructure and the unchallenged acceptance of existing
irrigation methods should be regarded with suspicion if only because the schemes failed in the past.
At the same time if scheme participants have developed workable approaches change for the sake of
change should be avoided. [t is important to assess if water supply and in-field irrigation systems are
‘management friendly’.

L4

* & »

2.4.4.6

Has the canal or pump station/pipe line sufficient capacity to meet the requirements of the
irrigated area?

Has it been possible to quantify these capacities?

In the case of canals is the design for continuous or rotational flow?

Is provision made for the division of water to blocks at times of low flow?

How many farmers are served by secondary and tertiary canals?

How will equitable distribution of water be managed?

Are canals lined, if not, what are the estimated losses?

In the case of pumping schemes is pravision made for varying demand?

Is the design such that reasonably uniform pressures are attained for all users?
Will a pump attendant be able to cope with the demands made on him?

What about maintenance, will it be possible given the circumstances?

Selection of irrigation method

The two mest commonly used satisfactory methods are short furrow flood irrigation and sprinkler
irrigation utilising dragline or portable laterals. It can be anticipated that ultimately, when production
has attained profitable levels, the most appropriate irrigation systems available will be preferred. This
is, however, an evolutionary process.

+

+

¢

How effective is the present irrigation method used by the farmers?

Can it be improved and applied for the initial development phase?

What are the main constraints that will have to be addressed?

Are some of the farmers utilising other methods that should receive attention?

What are methods that should be assessed on a pilot basis for the interim development
phase?

Are there particular reasons for these recommendations?
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+ In the light of present irrigation technology what would be the most suitable methods once
full development and production becomes the objective?

24.4.7 People/institutional constraints

People/institutional constraints and how they are managed are the keys to future development. There
are probably as many approaches and combinations of approaches as there are schemes.
Standardisation is not possible. No matter what the final organisation that is envisaged, there will
have to be a 'board of directors’ who take full responsibility for the operation of the scheme. This
committee must be truly representative of all concerned with the scheme and the governance of the
community. There need to be checks and balances to prevent the management being taken over by
the politically or economically powerful and consequently the structure should develop on an
evolutionary basis in phase with scheme development.

There are two groups of issues. Firstly the day-to-day management and physical maintenance and
development of the scheme and secondly the effective mobilisation of all the many support services
required by the community. Unless effective planning and implementation can be achieved this
organisation of pecple can be an overwhelming constraint to further development. Essentially this has
been the major stumbling block in the past.

¢ Can the present situation be extended/modified to cater for the initial phase of development?
+ Are there signs of stress or ineffectiveness?
+ Do individuals or groups dominate management?
+ What role can still be play by ‘official’ institutions?
+ What role is there for the tribal institutions?
+ Are their relationships with commercial farmers and/or private sector concerns that can be
extended?
2448 Marketing constraints

Marketing is a vital factor to successful development. Small-scale farmer irrigation schemes should be
able to serve their own immediate hinterland and local communities should be involved in the
distribution and retailing of the produce. The degree of organisation and formal structures that are
required to achieve this will vary greatly from one area to another. Another possibility is the co-
cperative transport and marketing of produce through conventional marketing channels such as
regional markets, but this requires a very considerable degree of sophistication not only in production
but also in packaging and marketing. Another alternative is formation of a linkage with existing
processors, packages or marketers of general commodities. This could be through a citrus pack
house, a canned fruit of vegetable installation or a sugar mill. This is an attractive alternative but may
impinge on farmer independence. In the past there was major concentration on commodities such as
grains or cotton that were marketed through co-operatives. A problem here was standardisation on
production across the whole scheme.

¢+ Has the possibility of providing for the fresh produce needs of local communities been
assessed?

¢ If this exists can it be extended?

+ What would be the future potential?

+ What would be the impact on the ‘bakkies’ trade and ‘spazas'?

+ Has the potential for marketing in competition with other producers been assessed?
+ Have organisations that can assist/participate been identified?

¢ Has the potentiat for co-operation with commodity groups been assessed?

¢ Are there niche markets or specialised products that have potential?

2449 Financial constraints

Money is a paramount factor in every stage of development. This ranges from the capita! required to
rehabilitate infrastructure, the provision of in-field irrigation facilities, the expenditure on operation and
maintenance, financing management and operational perscnnel, and providing and stocking input
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materials and last but by no means least, the provision and management of production credit.
Unfertunately funding is very often provided on a one-off basis with very definite restrictions on the
period in which expenditure must take place. This is counter to the concept of evolutionary
development.

+ Have sources of finance been identified and evaluated?
+ Infrastructure development?

+ In-field irrigation development?

+ Production credit?

+ Support services?

+ Management costs?

+ Routine O & M?

+ Advisory services?

2.4.4.10 Technological constraints

Technology must in all respects be appropriate. It is usually a relatively simple matter to identify the
most efficient ways of undertaking any of the tasks involved in an irrigation scheme. What is far more
difficult is accessing what method or strategy is likely to be the most appropriate at any point in time.
Both internal and external circumstances can have a major impact on the way in which this
development takes place. The situation is a dynamic one. It is dependant on the product being
produced, the rate of development of technological skills by participants, the relative costs of
alternative inputs, and the support of outside organisations and cash flow.

+ Has consideration been given to phased applicable appropriate technology?
+ Water supply infrastructure?

+ Irrigation methods?

+ Crop production?

+ What training initiatives will be required?

+

What technica! support facilities will have to be provided?

2.4.4.11 Realistic target level for actual development

Each scheme will have perceived final development levels that can range from intensive all the year
round vegetable preduction to a series of food plots designed to cater for the communities in the
immediate vicinity. Alternatively the objective may be the creation of a citrus estate associated with a
pack-house system, etc

+ Describe what is envisaged for the fully developed scheme.

2.4.4.12 Time frame for realistic phased development

One of the difficulties in irrigation scheme development in the past was that the planning was done on
the basis of a number of selected crops or enterprises and the infrastructure was designed accordingly
within the limits of donor or other funding. The scheme was then handed over to participants to ‘get
on with it’. History has shown that this approach does not work. Planning and implementation should
take place in achievable ‘bite-size’ phases with due consideration being given at each stage for the
possible next stage of development. It is important that funds be made available in a way that makes
staged development feasible.

Outline the envisaged stages of phased development.

+ Is a time frame for development available, provide a broad outline?
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245 KEY QUESTIONS ON THE DEVELOPMENT PLAN

Note:  Before final approval can be given for development further checks are required to
ensure that key aspects are not overiooked.

2.4.5.1 Progress towards transfer of ‘ownership’

It is policy to transfer schemes from government to the participants or to organisations that promote
the requirement of previously disadvantaged farmers. The procedures to be adopted for the hand-
over are still in the process of development and this is a complicating factor. The intention is, as far as
is known, that the irrigation action committees in each province will co-ordinate the process. It is not
always clear as to exactly who owns a particular scheme and obviously the conditions of transfer will
depend on this and on any agreements that were reached in the early stages of the establishment of
the scheme.

+ Has it been possible to ascertain the procedure to be followed in order to transfer the
scheme to the participants?

+ Has contact been established with the provincial Irrigation Actien Committee?

+ What are the perceptions of the tribal authorities and the community in respect of the
proposed ‘hand over'?

+ Has attention been given to the legal aspects of the original establishment of the scheme in
respect of land and infrastructure?

+ Have discussions taken place on the terms of transfer?

2.45.2 Progressive upgrading of infrastructure

Where possible the upgrading of infrastructure should be undertaken on an evolutionary basis. It is
only in this way that the participants can make a realistic contribution to the pattern of development
and so obviating the problem of inappropriate technology. Technology can be inappropriate in both
absolute terms and relative terms. Technology that is appropriate after say ten years, will very likely
be considerably different to what is appropriate for the rapid development phases of the first two to
three years at the outset of the rehabilitation program. It is necessary to give considerable thought to
the phasing of infrastructure development.

¢ Has an evaluation been made of the immediate infrastructure upgrading necessary to
stabilise present farming activities and to enable training to be undertaken?

+ What are the technological innovations that have been considered in the near future?

Who will be responsible for design?

*

Project management?

¢ Construction?

+ Will labour intensive methods be followed?

+ Have scheme participants been exposed to these ideas?
+ What has been their reaction?

+ |s there a clear picture of the technological progress that appears to be desirable and of the
ultimate technology that will be applied?

¢ Has attention been given to the cost of staged development that may require the
replacement of rehabilitated infrastructure in a comparatively short period?

+ What would be the consequences if ‘final’ infrastructure were completed in the next financial
year?
24.5.3 Training for management and scheme participants

Training is an essential facet of rehabilitation and consequent development. Training at all levels
needs to be hands-on and practical. Farmers need to develop the necessary skills to ensure peak
production and good water management. Experience has shown that if the training is handled in an
appropriate fashion, even illiterate farmers can develop rapidly. The committees responsible for

2-32



Chapter 2 — Pre-Feasibility and Feasibility Studies

management require training in the same skills as the farmers but in addition in water management,
the maintenance and operation of the irrigation systems and the provision of the essential facilities.

Training dare not be stereotyped or ‘book-based’ and is a major challenge.

+ Has a training programme for participants been developed?

+ Does it cover both crop production and appropriate irrigation techniques?
+ |Is it based on interest groups?

+ Describe the planned training.

+ Who will be responsible for the training?

+ Will extension officers be directly involved?

+ Will the training include the formation and activities of committees?

¢+ Has a training programme been developed for the ‘'board of directors’ and the scheme
manager?

+ Describe the planned programme.

+ Who will be responsible?

24.5.4 Training groups and management structures

In any community there will be a limited number of people who have the desire to succeed and
immediately grasp the importance of training. These are the people that should be targeted initially
and preferable they should form themselves into groups of 20 to 30 individuals. Training should
ideally be on request and the group should work together throughout the first season or two, when this
training is applied in practice. The group will elect a committee who will facilitate the process and part
of the training will be on how such a committee should operate. A number of small enthusiastic
groups of this nature should form the nucleus of the governance and management of the scheme in
the future. The management committee should be elected from the ranks of these committees so that
they are truly representative.

¢+ Have comprehensive plans been made for identifying potential training groups and
participants and leaders?

+ Have discussions been held to establish the perceived needs of the potential participants?

+ Have current production practices been analysed in detail and the reasons for low or above
average yields established?

+ Is there clarity on training content and methods of presentation?
+ Will on-going support and follow-up be possible?
+ Who will undertake this task?

+ To what extent will the extension and research personnel of the departments of agriculture
be involved?

+ And the private sector?
+ And the ARC?
+ The future management will require extensive training and capacity building, is this spelled
out?
24558 Management committee (board of directors)

A management committee truly representative of those with an interest in the scheme is essential. An
appointed manager best undertakes day-to-day management. It must go further than this; however,
because a typical irrigation scheme sited in a deep rural area can only be successful if all the
essentials are in place. The essential functions over and above the strictly irrigation aspects include
the preparation of lands and feriilising and planting timeously, the availability of inputs such as
fertiliser, seed and chemicals, the availability of production credit and major support of marketing.

¢ |s there clarity on the composition and functions of the ‘board'?
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¢+ Wil it be possible to elect the members so that they are accepted as being truly
representative of the participants and the community as a whole?

+ What about abuse of power, and leadership?
¢ Has thought been given to the process of empowering management?
+ Who will act as scheme manager until a permanent appointment can be made?

+ Has thought been given to where a suitable manager can be found?

2.4.5.6 Support forum/service providers

The task facing the management committee, the manager and the consultants supporting them is a
difficult cne. It is virtually impossible for this to be undertaken solely as an in-house operation.
External support is essential. In South Africa there are many individuals and organisations that can
assist and that want to assist. These range from individual farmers and co-operatives to the Land
Bank and commercial organisations providing equipment, input and associated advice. This support
forum can play an important rcle from the very initiation of the rehabilitation process and should be
active advisors throughout the planning process. They can give sound technical advice, based on
experience built up over many years of operating under the same conditions as exist on the scheme.
The actual methods adopted by the participants themselves may differ, but even here the experienced
advice can greatly facilitate the process. It is desirable that participants in this group work as a unit
and not just as individuals. If at all possible the full group should meet regularly, say three of four
times a year in order to assist with the development of policy and to ensure co-ordination in their
advisory actions.

¢ Has a list been compiled of potential forum members and their fields of expertise?
+ Have members of the ‘board’ made contact with these people and organisations?

¢ Has it been possible to create a support forum that can come together for integrated
planning three or four times a year?

+ Has the forum played a part in the rehabilitation planning process?
+ What about inputs into planning and implementing training?

+ Has attention been given to conflict resolution and harmonious water management?

24.5.7 Privatised and integrated extension

The role of extension officers on many of the schemes has been that of the manager, with
responsibility of the operation and maintenance of the scheme in addition to advising the farmers, It
could well happen that when hand-over takes place that some of these extension officers would
transfer to the irrigation scheme itself. For a considerable period now in South Africa, a great deal of
the technical extension work has been undertaken by the private sector or by commodity groups.
Both can be of great value to the developing rehabilitated irrigation schemes, in conjunction with the
provision of inputs and other services.

+ How will technical support be provided to participants and management on an on-going
basis?

+ What will be the relationship to the support forum?

+ s it envisaged that the provincial department of agriculture will be actively involved in the
future?

+ What administrative linkages will be required?
+ How will these inputs be financed?

+ Who will be responsible for training extension personnel?

24.5.8 WUAs and CMAs

It appears that Water User Associations will be an essential element in the subsidisation of
infrastructure for the schemes from DWAF and could play an important part in legalising the
management structures for a scheme. CMAs will be a body that negotiates water allocations and will
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co-ordinate the requirements of each of the sectors. |f is important that the management committee,
and passibly the advisory forum, be well in the picture as to how Water User Associations are formed
and the procedures that have to be followed. These are still in the process of being formulated but
undoubtedly this will be the way in which development is going to go in the future.

+ s their clarity on the procedures to be followed in establishing a WUA?
+ Has this process commenced?

¢ Are all concerned fully informed?

+ How far has the formation of a CMA advanced?

+ Has the issue of WUA representation been finalised?

+ Have water allocations been finalised?

2459 Land use and tenure

There is a natural tendency for scheme participants, (RTOs), to want to ‘own the land'. Their right to
occupy communal land is reasonably secure but fall's short of permanent tenure and does not provide
collateral for loans. Numerous options are being explored that can give the farmers ‘body corporate’
status such as trusts, CPAs and WUAs. There is a case to open up land that is not being fully utilised
for development by landless community members. There are a number of approaches possible,
ranging from share cropping and leasing to agreements with community groups. This can be a
sensitive issue. It is probable that the way in which the land is utilised and occupied will, like the
scheme itself, be evolutionary. The more active farmers who want to increase their holdings and their
production should be able to extend their activities provided this is not to the detriment of others.

+ What measures have been taken to achieve ‘body corporate’ status for the scheme?
+ What are the established ‘rules of the game' in respect of land occupancy?

+ Has there been co-operation with concerned government departments?

+ Have satisfactory arrangements been made for the future?
+

Have the local community been fully consulted?

24.5.10 Economic and financial issues

To be sustainable a rehabilitated scheme will have to pay for itself. The days of subsidisation are
over. DWAF subsidise for the development or redevelopment of infrastructure. There are other
funding sources such as Land Care that may facilitate the establishment of the on-farm facilities
required and there are Land Bank and commercial bank loans. The normal operational costs of
maintenance and operation of the scheme and the running of the farms themseives as weli as the
provision of inputs and services will have to be self sustaining in the future. Development will have to
be evolutionary and cash flows carefully planned. It goes without saying that the scheme should be
an economic asset to the community, the region and the province.

+ What financial arrangements have been made for the immediate future?

+ Are these considered satisfactory?

+ Have future requirements been assured?

+ Have the costs of operating the scheme been estimated?

+ Have cash flow and sensitivity analyses been undertaken to assess scheme sustainability?

+ Are all concerned fully informed on the financial implications of proposals?
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2.5 " GENERAL CONCLUSIONS AND RECOMMENDATIONS |

The major changes in the circumstances surrounding the development of small-scale farmer irrigation
projects means that drastically modified apprcaches to both pre-feasibility and feasibility studies be
incorporated in planning and evaluation procedures.

The emphasis in extension and development on participatory approaches, and the stated policy of
government to progressively reduce the culture of dependency, is two major influences.

Officials and consultants with responsibilities in this field require reorientation and it is recommended

that this process be initiated through a symposium that can combine the dissemination of available
information and the planning of future training and/cr briefing actions.
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APPENDIX 2,A. EXECUTIVE SUMMARY OF A ‘NEW APPROACH’ FEASIBILITY STUDY

Note:  The following Executive Summary of the report (ARC-ILI, 1999) on the
Dingleydale/New Forest irrigation schemes 1999), provides an example of the
suggested feasibility study approach.

OVERVIEW OF THE PRESENT SITUATION

The schemes, Dingleydale and New Forest, proved to be larger and more complex than anticipated.
In comparison with other schemes in the communal land tenure areas in the Northern Province they
make a favourable impression. There is not the same deterioration and poverty. The participants are
less dependent and despite setbacks in recent years, a significant percentage of the plots are being
farmed and are productive.

It is probably not fully appreciated that these schemes, larger than 2 000 ha, are amongst the largest
in the Northern Province, being similar in area to the Arabie dam irrigated area of the Olifants River
and Tshiombo. They are furthermore very close to towns and villages with limited job opportunities
and a large component of migrant labour. The area could easily deteriorate into a rural slum with
serious consequences to the environment downstream. In addition, the Sabi-sand nature reserve
areas are nearby. An overall assessment of the potential of the scheme was formulated by a member
of the team:

if the natural resources aspects of the Dingleydale and New Forest irrigated areas are considered
from an opportunities and constraints viewpoint, the following are to be noted:
Opportunities:

e A frost free, sub-tropic, sub-humid climate offers the opportunity of out of season crop
production if water is available. Areas with similar climate (Crocedile and Komati valleys
towards Komatipoort (The Onderberg), Middle and Groot Letaba valleys, Levubu, Blyde River)
make extremely important contributions to the supply of fresh preduce during the winter months.

e The soils are generally of good quality, particularly as regards their physical properties. The
combination of ideal climate and relatively good soils is not at all common. The socils are better
than most in the Onderberg, Blyde River and large parts of the Letaba valleys.

e The schemes are free of the salinity and sodicity problems that plague schemes situated in
climatically dryer areas.

* A moderate summer rainfall (mean annual rainfall slightly below 700 mm) and above average
cloud cover, causes irrigation water applications to be relatively low during the summer months
in comparison to schemes located in dryer areas of the lowveld. Water is thus used relatively
efficiently.

e A fairly high level of infrastructure is in place. The schemes are well designed.
Constraints:
e Competition between agriculture and the environment for limited water.

¢ Moderate acidity and relatively low natural fertility of the soils, due to sandy textures.

o Nematode infestations.

This is relatively easily correctable through training and judicious use of fertilisers and lime.

From a natural resources perspective, the opportunities are perceived to clearly outweigh the
constraints.

Regarded from a nationa! perspective, the schemes are relatively favourably situated for allocated
water to be used sustainably, economically and productively.
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The circumstances of the plot holders on the scheme is, however, very different to that of the
commercial farmers in the highly developed Nelspruit and Malelane areas. They occupy
smallholdings, and have a lack of knowledge, resources, finances and security. The development of a
viable sustainable scheme will not be easy, and will take time.

THE SCHEMES - GENERAL OVERVIEW

The Dingleydale/New Forest Irrigation Scheme lies in the Narthern Province immediately below and to
the east of the Drakensberg range. The Dingleydale Irrigation Scheme was located in the former
Lebowa homeland and the New Forest Irrigation Scheme in the former Gazankulu now forming part of
the Northern Province.

The scheme is bordered by the Tlulandziteka River on the northern side, the Mutlumuvi River on the
southern side and Thulamahashe town on the eastern side.

The area has a warm, frost-free climate with a mean annual rainfall of 690 mm and mean summer and
winter temperatures of 24,9° C and 18,5° C respectively.

Road access to the study area is primarily by means of a tar road from the Bushbuckridge / Hoedspruit
main route. There are also some dirt roads, in a fair condition, from the main route to the scheme. The
scheme is also served by telephone and electricity lines.

The total area of irrigable land is some 2000 ha of which 120 ha are allocated to ARDC for tobacco
cropping.

There are about 1 000 farmers on the scheme, most of them being allocated 1,3 ha of land. The fields
are mainly irrigated by short furrow irrigation on small strips of contoured land. The main crop in
summer is maize and in winter tomatoes.

The Dingleydale/New Forest Irrigation Scheme compares very favourably with similar small-scale
farmer irrigation schemes.

ARIAL PHOTOGRAPHY

The Digital Multi-Spectral Video System’s (DMSV) capability to acquire high-resolution imagery of
terrain, vegetation, etc is used in this investigation. From the aerial photograph, correlated with site
observations, aspects such as waterlogging problems, infrastructure, calculations of cultivated and
other specific areas are obtainable. The photographic interpretation is still in process and the relevant
data will be available shortly.

IRRIGATION
Main canals and dams

The scheme was designed and developed as a flood irrigation scheme. With short furrow irrigation
being the system that is predominantly used. A sprinkler irrigation system of 40 hectares is the only
other irrigation system on the scheme and it is used by the ARDC on their tobacco fields. The sources
are the Tlulandziteka and the Mutlumuvi rivers and the distribution is done through a system of weirs,
canals, night storage dams and secondary canals. The scheme can be divided in two main parts
namely New Forest and Dingleydale. They are served by two main concrete canals which both end in
the Orinoce dam from where the second New Forest canal supplies water to the rest of New Forest.
The approximate lengths of the main canals can be summarised as follows:

e New Forest (NF-1) 17 km;
¢ Dingleydale (DD-1) 23 km;
e New Forest 2 (NF-2) 4 km.
With the estimated total length of the canals of 44 kilometres and the annual evaporation of 2 200 mm

the estimated evaporation losses from the canals are 124 000 m3 per annum. This is enough water to
irrigate a further 12 hectares on the scheme. ‘ .
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LAYOUT AND MANAGEMENT
Layout
As illustrated in Diagram 1, and stated above, the supply can be divided into three parts namely:

¢ The canal which runs from the Orinoco abstraction weir on the Mutlumuvi river (New Forest
Canal 1, NF-1) which supplies New Forest;

s The canal from the Orinoco dam, which supplies water to New Forest (New Forest Canal 2, NF-
2). This canal splits into the NF-2-1 and NF-2-2 canals;

¢ The weir on the Tlulandziteka river (downstream of the Kasteel dam), which supplies water to
Dingleydale (Dingleydale canal, DD-1).

On the diagram, the flow directions of the water in the canals, the canal capacities, the storage
volumes of the night storage dams, and a diagrammatic layout of the whole scheme is given.

The water from the NF-1 and DD-1 canal ends in the Orinoco dam from where it is channelled through
the New Forest 2 canal (NF-2). Along the main canals there are a number of night storage dams,
which assist in the on-farm management of the flood irrigation systems. These storage dams are off
canal and their use as canal or buffer storage dams in terms of bulk water storage for canal
management is limited. The level of the dams is lower than that of the canal; therefore, water cannot
flow back into the canal from which it is supplied. From these storage dams, water is fed into
secondary or subsidiary canals that lead to the farmers' fields. Direct abstraction points from the main
canals also exist, from where water is fed into secondary canals to the farmers' fields.

The estimated total storage volumes in night storage dams on each canal are as follows:
e NF-1 35 000 cubic meters
e NF-2 nil cubic meters
e NF-2-1 7 500 cubic meters
e NF-2-2 17 500 cubic meters
e DDA 60 000 cubic meters

Irrigation Water management

The water is managed by water bailiffs who; regutate the flow of the water through the main canals,
see that the appropriate farmers get their water at the right time, oversee the filling of the night storage
dams and see to the cleaning of the canals. This can be seen as ground level management.
Currently there does not seem to be a higher-level management system or plan, for the two schemes
as separate units or as combination, in place.

Measurement of water flow

The only measuring structures in the system are currently installed at the inlet to DD-1, NF-2 and at
the split to NF-2-1 and NF-2-2. These are Cipoletti measuring notches. As a first step in the
measuring of water flow, measuring structures such as Parshall flumes should be installed at the inlets
to the BD-1 and NF-1 canals and at the ends before the Orincco dam. The installation of measuring
apparatus in the main canals can serve as a management tool. The installation of metering devices at
all the farmers' abstraction points to their irrigated fields will firstly be very expensive and secondly not
resistant to tampering. This will also require additional monitoring personnel, whose cost will render it
net viable for the current scale of farming operations.
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Water infrastructure repair costs

The existing canal network and storage dams represent a very significant investment. Items that need
attention are, the clearing of at least one metre on each side of the main canals, repair of storm water
drainage works, removal of sediment from the canals, reparation of outlet valves on the major dams,
improvement of canal access roads, measuring structures etc

The estimated repair cost to the canals is R1452 million, of which the bulk (R1 133 million) is
allocated to canal replacement and relining of certain sections. The remaining amount is for
maintenance works and measuring structures.

Labour intensive projects

The nature of the scheme in terms of infrastructure, ie, canals, dams, roads and fences lends itself to
the possible implementation of labour intensive projects for its repair and maintenance. Although soil
conservation and veld condition were not part of the scope of this study, they are alsc areas where
labour intensive projects can be initiated.

The purposes of using labour intensive methods to improve and maintain infrastructure in a
developing area are:

e to get the local community involved and participating in the improvement of their own area.
s {0 educate the local community to be able to continue the work without outside assistance.
e to establish a sense of self-reliance and responsibility within the local community.

* tokeep any money generated by such methods within the local community.

It is therefore of the utmost importance that any iabour intensive projects within a community will be
run in such a way that the above purposes are met and fulfilled.

In-field irrigation management

The secondary canals (concrete) each serve a group of farmers, the number in this group vary
according to the topography. If there is adequate flow in the main canal, each group usually gets water
once a week, socmetimes more often if only a few of the lands on the whole scheme are occupied.

Within a group, it is up to the members themselves tc decide how the water is divided, ie, how many
farmers irrigate at the same time, or how long each farmer has access to the water in the secondary
canal. Although the water bailiffs are responsible for preventing water misuse by the farmers, they do
not have the authority to enforce any regulations and have been threatened by the farmers when
trying to do so.

As far as maintenance is concerned, the farmers themselves are responsible for clearing overgrowth
around the secondary canal, and usually do this at the end of the rainy season.

Short furrow irrigation

The irrigation method used at the Dingleydale/New Forest scheme is short-furrow irrigation, which is
an indigenous modification to small basin irrigation. The efficiency of well-managed short furrow
irrigation systems, are similar to well managed sprinkler irrigation systems. It is highly manageable
and requires comparatively little in terms of permanent infrastructure and maintenance. However, this
simplicity of operation is only possible by ccrrect system design, requiring a balance between water
flow rates, furrow slope and length for the specific soil.

The first phase of the research was to determine the characteristics of the earth supply furrows on the
scheme, as significant water losses could possibly occur here.

Three tests were completed on two different soils on the scheme. The data from the tests were used
to determine the infiltration parameters of the soils, and this was used in a computer program to
simulate the tests that were done. The simulated results compared well with the actua! measured
data.
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In the second phase of the research, the complete irrigation procedure was evaluated. The information
from phase one was used to determine the irrigation efficiency in the field. A complete irrigation of a
number of field situations was simulated and compared with the actual field data. The simulations
provided the data information needed to calculate field efficiencies for different scenarios.

Results showed that a plot with a supply furrow of 100 m could have an efficiency between 59% and
74%, depending on the soil type. Furthermore, a plot with a supply furrow of 61 m could have an
efficiency varying between 66% and 77%, depending on the soil type. If supply furrow losses can be
curbed, the infield efficiency of this irrigation system could be in the order of 90%.

The short furrow irrigation method used at Dingleydale and New Forest is probably the most suitable
and sustainable method of irrigation for the schemes at this stage. It does not require any expensive
or moveable equipment, and the farmers are experienced in its implementation.

The project team agreed that the irrigation practices seen on these two schemes were better than
most short furrow irrigation schemes in the Northern Province.

However, there are at least two aspects that can be addressed to improve in-field water use efficiency.
The first is to change the current layout of the short furrows by constructing the furrows closer
together. This means that more plants are grown per hectare, increasing the yield but also increasing
the inputs and thus the risk. The second aspect is to match the gradient of the supply furrows with the
soil type. On soils with high infiltration rates, the optimum gradient for that topography should be used
to reduce the infiltration losses. Care must however be taken to prevent erosion at too steep
gradients.

HYDROLOGY
Irrigation water requirement in perspective

Within the limitations and the assumptions that were made, a better understanding could however be
developed of the current irrigation water use in the specific schemes as well as the availability of water
in general.

Figure 2-A-1 and Figure 2-A-2 show the total annual runoff for the catchment up to the abstraction
points and maximum irrigation. The years when shortages occur is when the runoff line drops below
the irrigaticn requirement line. It can be seen that there is surplus water available in most of the years
especially for the ACRU model seen in Figure 2-A-2.

Figure 2-A-1: Yearly runoff (VTI) with reserve and irrigation requirements for total catchment
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Figuré 2-A-2: Yearly runoff (ACRU) with irrigation and reserve requirements for total catchment
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Shortfalls in water supply are often experienced in practice due to seasonal and periodical flow
fluctuations. The river flows drop substantially from approximately April/May until Cctober resutting in
a dry winter period, after which it picks up again.

In practice the irrigation requirement is adapted according to the reality of the available water supply.
This is done by adjusting the crop pattern and areas cultivated, especially in winter.

It is, of the utmost importance that a more intensive study of the area is carried out, including the
assessment of all the irrigation developments and other water users in the catchment. This
information is also necessary for the development of water management models to be used by
catchment management authorities (CMAS).

Assumptions

The following assumptions were made as a point of departure for calculating purposes and will have to
be refined as soon as more clarity on the final hydrological data and water allocation is made available
from the Department of Water Affairs (DWAF):

a)  The reserve flow of the rivers at the abstraction was obtained from DWAF, using Management
classes B and B/C.

b)  An occupancy rate of 25% of the estimated 250 ha irrigable land, at any time, has been allowed
~ for informal irrigation fields. This could not be verified, as those schemes did not form part of
the scope of the project.

c) Allowance has been made for irrigation, at Zoekneg and Champagne Irrigation schemes
throughout the year at the same rate as at New Forest and Dingleydale respectively.

d) Due to farming practices only a maximum of 75% of the total irrigable area is irrigated at any
time of the year, within the schemes.
Water sources

The Dingleydale/New Forest Irrigation Schemes are supplied by two canals from the Tlulandziteka
and Mutlumuvi Rivers respectively.

Water available for irrigation

To determine the available water for irrigation at the abstraction points, the water demand for irrigation
purposes upstream was deducted from the monthly river flows according to Assumptions (b) and (c).
The reserve flows in the river were also deducted using Management class B/C.
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Irrigable Area

The losses in the main canals, distribution canals and irrigation efficiency were assumed to be 50%,
which is typical for this kind of scheme. The possible area irrigable with a water demand of
40 mm/(week/ha) at the abstraction point was calculated. The possible irrigable areas per season
were also calculated for possible water saving measures.

It is clear that the reserve flow has a big influence on the area irrigable. To put the farmers in the
same situation as they are now, the efficiency of the system must be addressed. This could be done
by replacing the canals with pipelines and using drip irrigation on the irrigation field (Table 2-A-1).
This must be implemented in phases and the farmers must be trained in the use of drip irrigation.
Everything must be done with the full participation of the farmers.

Table 2-A-1: Infrastructure upgrading

item : Replacement Cost | Water

R x 1 000 | Saving mm/week/ha
Main cana!l Pipeline 17 000 5
Distribution canals Pipeline 6 000 6
Short furrow Drip 26 000 6
TOTAL 49 000 17
SOILS

The soils in the study area have been formed as a result of the interaction between the sub-humid,
sub-tropical climate, the easily weatherable Basement complex rock types and the action of the
incisive streams.

The irrigable soils are to be found on the rounded landform crests and upper mid-slopes of the
landscape. The general quality of the soils appears to be good, particularly as regards their physical
properties. The soils may, however, be conducive to compaction and will as such need to be
monitored and treated accordingly. The chemical properties of the soils need careful attention so as
to rectify present acidic and macronutrient imbalances and prevent further damage due to incorrect
production practices. Due to sandy textures, the soils tend to have a low natura! fertility and will
therefore need to be supplemented by judicial applications of fertilisers and dolomitic lime. The water-
holding capacities of the soils appear to be adequate to allow for weekly irrigation applications,
provided root development is not restricted.

Taking into account the present constraints posed by the sails, the study area still appears favourable
for crop production provided these constraints are correctly addressed.

CROPS

Both annual and, to a lesser degree, perennial crops are produced in the study area. The two most
important driving forces behind crop production are the use of the preduct for home consumption and
the selling of the product on the market for an income. These, coupled with the constraints that the
farmers face, dictate which crops are grown and in what quantities.

Crops are not anly produced on the land set aside for irrigation, but also on areas above the canal and
on the plots surrounding the individual households. The annual crops presently grown are; tomatoes,
ground nuts, Njuga beans, chillies, sweet potato, beetroot, onions, cabbage, dry beans and spinach.
Perennial crops grown are: mango, guava, papaya, banana and to a lesser extent sugarcane and
avocado.

Although the climate and soil generally appear to be favourable for crop production, there are certain
constraints, which need to be addressed for production to be improved upon. The production
constraints presently faced by the farmers can be summarised as follows:

e Soil related constraints

+ Topsocil and subsoil acidity (very important);
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+ Inadequate or unbalanced fertilisation; and

+ Susceptibility of the soils to compaction.

o Water related constraints

+ Periodic water shortages.

s Production practice related constraints
¢ Use of low quality seeds and plarnting material;
+ Incorrect planting practices;
No deliberate crop rotation plan;

Incorrect use and management of chemicals;

+
+

+ Inadequate weed control;

+ |nadequate use of disease resistant cultivars; and
+

Incorrect harvest and post-harvest handling of crops.

¢ Financial constraints

+ Farmers do not have the cash flow of inputs.

e Marketing constraints
+ Can local market handle preduce?

+ Transport to other markets?

e Technical constraints

+ Farmers do not have access to implements and tractors.

For improved production, farmers need to receive training in the following:
e Soil preparation methods
¢ Fertilisation
e Pest and disease control
e Pilant propagation
e (Certain production/cultivation practices
e Crop rotation

s Management (production and financial).

CROP WATER REQUIREMENTS

The average evapotranspiration (ETo}, calculated using the Penman-Monteith equation (FAO
Irrigation and drainage paper No. 56, 1998), peaks in January and February at just over 5 mm/day.
This is a moderate value as a consequence of the incidence of cloud cover during the summer
months. Winter values approach 2 mm/day.

Estimates of weekly crop water requirements were derived from the computer program SAPWAT and
from experimental work undertaken by Prof Sue Walker. During the winter months, 20 mm/week is
adequate for the crop production methods practised and will produce very adequate yields under
short-furrow flood irrigation.

Annual rainfall, which falls in summer, is in the order of 700 mm but tends to be erratic. This is

adequate for most summer crops and irrigatiocn can be regarded as being supplementary and as an
insurance against drought. Crop water requirements can be expected to be in the order of 36 -
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40 mm/month in January/February. It is anticipated that 50% of this can be provided by rain ang it is
assumed that 20 mm/week irrigation would be adequate.

It is felt that 20 mm/week irrigation throughout the year would be a valid estimate for water balance
calculations. It is recognised that crop water requirements peak at different dates and that these
variations can be expected by a broad average figure.

A number of crop rotations were simulated and land occupation figures of 70 — 80% were achieved
This implies double cropping in most years. Annual water use of between 7 500 and 8 500 m3/hé
(field edge) was indicated.

The farmers, supported by the water bailiffs, were well versed in short furrow irrigation. The soils with
their moderate infiltration rates, which limit losses in supply furrows, enable reasonable land
efficiencies to be achieved.

SUPPORT SERVICES AND SCHEME MANAGEMENT

The schemes have always permitted freedom of decision-making to participants. There never was the
degeneration found on many other schemes. The Department of Agriculture (DOA) did, however
provide support services. The extension officers undertook water management and assisted the
farmers to the best of their abilities and resources. The Department maintained the canals and other
infrastructure and provided tractors for ploughing services. Both financing and the availability of
production inputs seem to have been fringe activities that received limited attention. The same can be
said for marketing.

The DOA's mechanisation services have, for all practical purposes ceased, such that the farmers are
now virtually on their own. Unfortunately there have, as yet, been little constructive ‘privatisation'’
actions. The future institutional arrangements are a matter for conjecture at this stage.

It will be appreciated that meaningful development is only possible if all the elements are in place.
This is typified by ploughing and related services. It is virtually impossible for contractors to break-
even financially because of the short seasons on the schemes. Existing contractors supplement
income by working off the scheme in times of low demand. The need to lime fields periodically should
provide additional opportunities for tractor owners.

An example of a project management structure that has already been developed and could be used
on the scheme is in Figure 2-A-3 on the next page.

SOCIOLOGICAL ASPECTS
The social aspects with regards to the Dingleydale/New Forest lrrigation scheme are critically
important for the feasibility of the schemes and will have to be addressed as such. Although much
useful information was gathered, a full social impact assessment should be undertaken before any
decisive steps are taken towards the reallocation of water from the Sand River,
General social aspects that arose:

¢ importance of women with regards to household upkeep, farming, handling of finances;,

¢ role of the elderly as primary source of income (pension) and as farmers themselves:

¢ level of education and ages within the household;

o formal employment on loca! projects and self-employment in home-businesses;

s availability of limited services and infrastructure, eg, electricity, telephones, roads;

e role of irrigation canals with regards to domestic water supply and use.
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Figure 2-A-3: Irrigation Scheme - Proposed Project Structure
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Aspects that arose regarding the scheme:;
e issues surrounding land allocation and tenure;
e driving forces behind production on the scheme; and

e availability of support services and the need for financial resources.

There are a number of organisational structures present in the area, which include: local government,
tribal authority, community-based, non-governmental and local structures. There needs to be careful
and adequate liaison with and within these structures in any developmental procedures that may occur
to alleviate any negative feelings within the structures themselves and ultimately within the
communities.

ECONOMICAL ANALYSIS

The Dingleydale/New Forest Irrigation scheme is a very important economic structure in the
Bushbuckridge region. Althcugh pensions seem to be the most important source of household
income, agriculture (through the schemes) is a source of fresh vegetables and fruit throughout the
year, and a source of employment, both permanently and seasonally. Access to land in the schemes
also serves as a source of security for households who perceive it o be a buffer against times of
economic hardship.

The productivity of the two schemes is above that of other similar schemes in the country. The
farmers are more experienced and more geared towards commercial production. The biggest
economic barrier that the farmers are facing is missing markets1. The farmers do not have access to
secure input markets: contracting services for mechanisation is often not delivered in time for planting,
farmers travel long distances to the nearest co-operatives, who do not always stock the inputs or the
quantities that the farmers require. Farmers do not have access to production credit in the form of
inputs (ie, they cannot obtain fertiliser, seed, etc and pay for it after the harvest). Labour is abundant
and labourers are paid in cash and in kind. This contributes to other households' food security.

Poor roads and insufficient communication infrastructure inhibit farmers' access to remunerative
product markets. They sell their produce in the local market, but they compete with ‘imports’ from
other towns. They are unable to look for markets outside their region, since most of them do not have
their own transport or means of communication. It is therefore not the inefficiency of the farmers that
causes concern, but rather structural inadequacies in the region.

The crops that are currently produced are those that comprise the local diets. If productivity is
increased by only 15% over a period of four years, the schemes can be sustainable. In addition, the
schemes can become the main source of inputs for Small, Medium and Micro Enterprises in the
region.

Agriculture is often perceived as an inefficient user of water. This is certainly not the case with these
two schemes. Farmers are used to water shortages in winter, but they effectively incorporate dry land
crops to overcome this barrier. [n addition, the source of summer water supply is also being used by
community members for household consumption.

It is estimated that the Dingleydale/New Forest irrigation scheme is generating annual returns in cash
and kind of approximately R20 million. Apart from the direct benefits to households depending on the
schemes, it also has multiplier effects2 into the regional economy. It is important to note that
agriculture is a prominent employer of labour (both seasonally and permanently) and creator of
incentives for small business development.

The structural constraints can be overcome through the use of institutions such as sharecropping,
outgrower schemes, joint ventures, build-operate-transfer initiatives, etc. Commercial farmers in the
region have indicated a willingness to assist the developing farmers with these institutions. This can

' Missing markets is a term used in Neo-Institutional Economics to describe the situation where a market for a particular good or service

is not accessible due to institutional and geographic barriers.

The term “multiplier effccts’ refers to the impact of an injection into onc scctor of the economy on the rest of the economy. Agriculture
is today recogniscd as the sector with the most profound and far-reaching multiplier effects in an economy. In other words, agriculture is
linked to many other sectors in the economy.

2
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play a positive role in the development of agriculture in the region, and also in the development

initiatives planned for the region.

Figure 2-A-4: Scheme income with management class B/C (Hydro = VT1)
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INFORMATION REGARDING SCHEME REHABILITATION

With the current interest in the rehabilitation and development of rural communities, many discussion
documents and policies are being put on paper for implementation. Examples of functioning projects
can also be used for reference in this development. Examples are attached of the above documents
that may be applicable in the implementation of the foreseeable rehabilitation of the scheme. Aspects
covered herein are those of; land tenure, proposed policy, evolutionary development initiated through
training and communal property associations.

DIRECTION FOR FUTURE DEVELOPMENT

The potential of the area with regards to agriculture, natural resources, sociological and economical
aspects appears to be favourable:

* The natural resources potential is equivalent to the high production areas of the Lowveld eg.
The Onderberg

e The people on the scheme have considerable competence that can be built on.

e Market opportunities exist locally and seasonally but need further development.

The main current constraints that should be addressed:
e The present water supply fluctuations;
® The deteriorating infrastructure;

o The lack of institutional structures.

The scheme directly influences the lives of at least 10 000 people (farmers, labourers and families).
This number can be dramatically increased with the rehabilitation and resulting increase in production
on the scheme. At the full development potential revenue from this area can be similar to that of the
conservation enterprises.

The above indicates that the scheme not only has the potential for improved production but also
impacts greatly on the region. It is imperative therefore that development will be initiated and
promoted for the area to realise its full potential.

RECOMMENDATIONS

Dingleydale/New Forest irrigation schemes have formed communities that have developed around the
farming activities of the schemes. Even though some original farm plots are not being actively farmed,
a good number of the original plots are under cultivation most parts of the year. Withdrawal of
government support has led to the decline in the quality of irrigation infrastructure at the schemes,
lowering further the potential land area that can be effectively irrigated. The closure of traditional
markets and lack of access to markets further afield, the absence of local input supplies and credit
have deprived the community of potential income from farming. Yet the unique climate of the area
would permit production of crops year round under irrigation. The recommendations that follow are
aimed at restoring the productive potential of the Dingleydale and New Forest {rrigation schemes
through co-ordinated actions. These actions are aimed at ensuring that the schemes contribute
positively to a sustainable well being of the community by addressing the constraints identified by this
study.

Organisation of user groups

A pattern for future management by the participants has been developed on the Thabina pilot project
near Tzaneen. The core of the approach is the establishment of a Development Committee consisting
of elected representatives of farmers' groups, which forms a ‘board of directors’. The intention is that
a project manager paid and appointed by the scheme participants will be the executive arm of the
Development Committee and will have direct responsibility for scheme management and support
services. The manager wili be responsible for farmer support and it is anticipated that he will do this
through outsourcing, not by developing scheme owned equipment or trading enterprises. The
manager will be expected to mobilise existing specialised resources.
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Production inputs

Existing co-operatives, commercial organisations, etc encouraging, for example, a branch of an
existing co-operative on a negotiated basis to set up in the scheme area.

Credit

Liaison with land and commercial banks, suppliers, etc. An important function is assisting and training
farmer participants in how to submit loan applications.

Mechanisation

Inevitably this will be on a contract basis but planning will be important. Farmers should be
empowered through training to do quality control on mechanisation services.

Training

This aspect is discussed elsewhere.

Mentorship
Liaison is essential if participants are to achieve the required level of efficiency.

Extension
Specialised extension may continue to be a DOA responsibility but the chances are that alternately
extension officers will be appointed by and responsible to the ‘Directors’.

There is enormous willingness and support from the community for the rehabilitation of the schemes.
It is however vital that the community should work together in a development forum so that they
interact with each other as well as with the larger community. As a group, they sheuld participate in
planning as well as in later implementation of the rehabilitation.

Research

A well-planned research programme, including on-farm research, must be established. Extension
managed trail plots are available at Dingleydale and can be utilised for demonstrations and trials. The
current research activities of the ARC-Grain Crops Institute at the schemes will be continued. These
trials include cultivar evaluation of maize and groundnuts as well as a nitrogen and potassium
fertilisation trial. The proposed research programme will have to be thoroughly planned in
collaboration with local extension staff and the farmers.

Services

In order to strengthen the cropping system, it will be vital to establish support and expertise for the
establishment of a local seedling nursery. A Farmer Support Group represented by members of the
ARC, the private sector and local extension staff, to act as a parenting body and to render advisory
services on a continuous basis will be necessary.

Training

It was established that farmers need training in order to improve their productivity and yields on the
schemes. This production training should include the following areas:

® Soil preparation methods.
o Soil fertility principles, fertilisation programme and the use of fertilisers

e Principles of pest and disease control and the correct use and management of chemical
products

* Growth and supply of seedlings.
* Planting and cultivation practices of various crops.

* Crop rotation principles and management
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Additionally, extension officers should provide training to farmers not only in farming, but also in
processing vegetables, in business management skills such as record keeping, budgeting, planning,
scheduling of production activities, information acquisition and application on a continuing basis.
Farmers have expressed a desire to acquire and/or sharpen these skil's.

On farm demonstration plots

Technical training was identified as an essential component of development with a view to improving
the levels of crop production. One important way to strengthen the training program will be to conduct
on-farm demonstrations of appropriate technologies and producticn practices. It is believed that
exposing farmers to a wider range of candidate technologies will speed up the rate of adoption.
Although crop yields at the scheme are reasonably good, it is assessed that the production levels can
be improved. It is hoped that farmers will be able to see what can be achieved in their fields.

The objective of the demonstration will be to introduce the farmers at the scheme to alternative
technclogies and cropping practices while creating an opportunity for farmers to develop optimal
production practices. Based on the production constraints and the training needs that were identified
during the survey, the focus of the demonstrations will be on the following aspects of crop production:

¢ |rrigation methods

e Soil preparation methods

e Lime application

e Fertilisation based on soil analysis
e Certain cultivation practices

e Cultivar screening

® Pest control programmes

Land tenure

Land tenure is one of the fundamental issues requiring resolution in the rehabilitation of schemes.
Schemes were developed at the time when there was no question of there being private ownership of
irrigation plots or farms. The lands on which the schemes are located have a variety of land tenure
situations. In most cases, the land was tribal, but in the cases of some of the larger schemes, the
ownership was vested in the developing authority.

The whole concept of ownership of the land will need to be re-examined. Naturally farmers occupying
holdings on schemes desire individual property rights that will allow them to enjoy true ownership of
the land and the development on it. This is still controversial in that there is a view that this takes what
belongs to the community and enriches and empowers a few select families from that point in time
onwards. There is also the issue on some schemes that people currently holding the plots were
allocated them through unacceptable processes viz. apartheid, favouritism by the chief, etc, and are
therefore not the legitimate holders. The absence of such land disputes can be an important positive
criterion in the prioritisation of scheme development. The development of the individual plots and
consequently, the whole scheme will be influenced by the direction taken by land tenure legislation.
Increasing the ownership will lead to better land utilisation and more conservation efforts. Methods of
ensuring that the community members feel this sense of land ownership vary. They include the use of
Communal Property Associations or Section 21 companies.

Infrastructure

When implementing the new Water Act in the Sand River catchment, it is very important that the
existing farmers must not be influenced negatively. It is thus very important to implement water saving
measures at the schemes. The most cost-effective measurement being the replacement of the
distribution canals with pipelines at a cost of R6,00 million with a return of R1,75 million per annum.
This will ‘save’ 6 mm/(week/ha) or 3000 m*ha per year. The other measures can then be
implemented in later phases. It is also possible that, with all the water saving measures in place, the
existing area irrigable is not going to be met with the implementing of the reserve flow, depending on
the hydrology. Additional storage facilities must then be provided.
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Chapter 3
PARTICIPATORY IRRIGATION
PLANNING

See also Irrigation Design Manual (Institute for Agricultural Engineering, 1997) for definitions and further information
about irrigation design in South Africa,
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3.1 INTRODUCTION

Participatory planning follows the pre-feasibility report and may be concurrent with the full feasibility
report. It is in itself an important component of design and can pave the way to farmer-managed
irrigation development and ultimate success. 'Participatory planning' means that all affected parties
take part in planning a development, and the approach to development {(as the term is used in South
Africa by the RDP) is now based on the so-called bottom-up approach, allied to transparency. In the
case of irrigation planning, this means that the members of the community and all other parties who
are directly or indirectly affected by what is being planned must be involved from the outset. The
process, from initial concept through feasibility studies, design and construction, and on to operation,
must be so managed that the people concerned are part of the process, and ultimately feel
comfortable about accepting responsibility for the project.

There are accepted procedures and methods for ensuring that communities are involved and
consulted. These procedures, however, have seldom been detailed in the brief given to consultants for
minor projects. It is simply accepted that, if the proposals have been discussed with the community,
preferably in open meetings where all concerned can have their say, minimum requirements for a
transparent bottom-up approach have been met. However, this minimum discussion with the
community is not enough, even for minor projects. The brief should detail the requirement for active
participation by all parties.

For major projects, consultants have normally been appointed separately for the
engineering/agricultural aspects and the social aspects. The groups have tended, in a spirit of
cansiderate co-operation, to avoid 'interfering’ with each other's disciplines, believing that 'the cobbler
should stick to his last’ This scientific and administratively convenient approach is possibly partly
responsible for the dismal failure of irrigation as a development initiative in South Africa.

However, in recent years, it has been established that engineers and sccial scientists and other people
from widely differing disciplines and interests can harmonise when involved participatively in
development.

It is the active participation that makes the difference. A major change takes place in the planning
relationship when an engineer, for example, accepts that the social scientist can make valid
contributions to the engineering aspects of an investigation, and vice versa, and that the most
important element is the community and not academic discipline. It is noticeable that major South
African government departments such as the Department of Water Affairs and Forestry are also
moving in the direction of greater interaction between disciplines such as engineers and social
scientists, particularly at management level.

International and local experience indicates that it is essential to undertake in-depth participatory
planning in South Africa, if a project is to be sustainable and self-supporting. Participatory planning is a
qualitative research technique, and there have been important changes in international concepts of co-
operative and participatory approaches to development based on qualitative research principles.
Qualitative research is, however, an unfamiliar concept te all but a limited number of practitioners and,
for this reason, the principles of qualitative research, as well as some successful qualitative research
procedures, are reviewed in this chapter. The chapter concludes with an example of Participatory
Irrigation Planning (PIP) undertaken in the Northern Province, and examines the lessons learned.

3.2 QUALITATIVE RESEARCH

3.21 BASIC PRINCIPLES

Scientists of all disciplines, including social scientists, are more familiar with quantitative research,
which collects and relies on figures and statistics from a large sample population, and is aimed at
achieving results that are generalised for a larger population. In many respects, qualitative research is
the opposite, as its results are not generalised, nor can they be presented in terms of statistics.
Qualitative research, though, is more in-depth and is particularly useful in identifying the important
issues that need to be considered by a researcher in a specific situation or for a small population.
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(1994) points out that planners and researchers often use statistics because it is expected

. Results from questicnnaire surveys, regardless of their internal validity (that is, whether they
curately reflect the situation that was studied) or external validity (that is, whether they are
generalisable for the whole area or population), are often accepted simply because the findings can be

summarised in a quantitative form.

The first and perhaps foremost difference between quanfitative research and qualitative research is
that quantitative researchers transfer their own structures or frameworks onto the situation being
studied. They therefore use set categories and structured questionnaires, with no allowance for
exceptional cases. In contrast to this, the qualitative researcher is concerned with an open-minded
study of the situation as it exists, avoiding any preccnceived ideas.

The second major difference between the two research methods concerns the position of the
investigator in the process. In qualitative research, the person doing the evaluation tends to become
more and more involved in the situation being studied, whilst the guantitative researcher attempts to
observe from a distance.

The qualitative technique is most appropriate when investigations are aimed at understanding the
essence of the situation, and where people are the main source of information on the subject, such as
in development planning. The technique is not appropriate if the researcher is seeking an explanation
of what is happening in terms of causal relationships. In such instances, methods associated with
experimental designs are more fitting. Qualitative techniques should also nct be used if the researcher
is seeking representative information about a large population. Sample surveys using questionnaires
as the research tool are more effective in such situations. (Questionnaire procedures can, however,
be used to assess how the conclusions reached through gualitative research are generally applicable.)

In situations where qualitative methods are recognised as appropriate, researchers need to consider
the nature of their research question and factors such as available time and resources, the type of
validity and degree of precision needed, before selecting their methodologies. Also, while gqualitative
research is particularly valuable in its own right in the study of technical and managerial issues, it can
be a valuable supplement to more conventional approaches. When quantitative data is available, it
provides a valuable base for the more people-criented qualitative interviews. Similarly, once specific
attitudes and needs have been identified, it may be desirable to assess the scale and distribution of
perceptions by means of quantitative methods (Chambers, 1992adb.)

The elements of qualitative research methods will now be considered.

3.2.2 THE INTERVIEW

The interview is the basic building block of most qualitative research methods. It is also a tool that is
often used as part of the study and analysis phase of extension programming (Bembridge, 1991; Van
Den Ban and Hawkins, 1988; Benor et a/, 1984, Cernea et al, 1985).

Interviews are so important in all participatory research methods that the notes that follow are quoted in
full directly from Crosby et al (1994).

3221 Interview approaches

Interviews can be classified into three main categories based on the degree of control and structure
imposed on the interview by the researcher (Bernard, 1988).

Informal interviews have no structure or control. Examples are chance encounters and discussions.

The unstructured interview is carefully planned, but minimum control is exercised over the responses.
Such interviews are arranged and the interviewer has an idea of what he is locking for, but the format
of the interview simulates an informal discussion. This interview technique is often used for
exploratory investigations.

During semi-structured interviews the interviewer is in full control of the interview and uses an interview
guide. Despite this, the interview is still flexible enough to allow the researcher and respondent to
identify and follow new leads. Semi-structured techniques are often used in situations where there is
limited time for the interview.
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All these kinds of interviews can be used with groups or individuals,

3.2.2.2 The properties of the researcher

The researcher plays a central role during the interview. The interviewer's personal characteristics
influence interaction with the interviewee and, ultimately, the quality of the observations. The degree to
which the interviewer is committed to doing justice to the object will reflect his/her objectivity, and
ultimately influence the internal validity of the research. The following characteristics need to be taken
into account when selecting and training researchers.

Objectivity. During an interview, the researcher becomes an instrument to measure a given situation.
Within this context, his/her subjective experiences are likely to influence both the interview and the
interpretation of the information collected. Objectivity can never be absolute and one can at most only
strive towards it. The basic meaning of objectivity in a methodological context is doing justice to the
object of the study (Smaling, 1990a).

Sensitivity and empathy. The interviewer should also be sensitive to various moods, meanings,
nuances, expressions and responses, and be able to interpret those. These traits are essential for
successful interviewing (Mascarenhas, 1991).

Sensitivity enables the researcher to identify leads for new lines of questioning and assists in making
the respondent feel at ease. If the researcher can identify negative moods and feelings in time,
potential disasters can be avoided.

Another important pre-requisite for successful interviewing is empathy. The empathetic interviewer
tries to see the world through the object's eyes. This concept is similar to role-taking (Smaling, 1990b}.

Enthusiasm. One of the keys to successful interviewing is the ability to express an interest in the
object of study. The desire to learn from others is subconsciously communicated during the interview
process and, unless the interviewee feels that the researcher is interested in what he is saying, he is
unlikely to open up and share information.

Communication sKills. The interviewer should also have the ability to make people talk and establish
an interchange that reveals authentic, interesting and useful information. Good listening skills are
essential for effective communication and the competent researcher will also apply this principle when
conducting interviews...

3.2.2.3 Unstructured and semi-structured interviewing techniques

An important characteristic of unstructured interviews is that the researcher prepares before the
interview by thinking about the topics that need to be covered. During the actual interview, the
interviewer exercises as little control as possible and allows the respondent to determine the course of
the interview. Probing and questioning is based on information provided by the respondent and is not
associated with an interview schedule.

Semi-structured interviews differ from unstructured interviews in that the researcher develops an
interview schedule before the actual interview. The interview schedule is a list of the key concepts that
the researcher aims to cover during an interview. During the actual interview, the schedule is not used
like a questionnaire, but as an unobtrusive memory aid. Semi-structured interviews are therefore
slightly more controlled than unstructured interviews, but are still flexible encugh to allow for probing
and the pursuit of leads.

Unstructured and semi-structured interviews are the basic building blecks of composite methodologies
developed for use by persons not specifically qualified in the social sciences. These include Sondeo,
Rapid and Participatory Rural Appraisals, and Farming Systems Research. On their own, unstructured
interviews are very effective for the study of sensitive topics such as sexuality, conflict, violence or
politics (Bernard, 1988) and of relatively unknown subjects. They are also useful in the beginning of a
study to help with the definition of a research problem and the development of interview schedules.
Some researchers use unstructured interviews to establish rapport with people before starting with
their actual research.
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Semi-structured interviews can be used to cover an infinite range of research topics and are just as
effective on their own as when used in conjunction with other techniques. This technique is most
useful when there is limited time, and little or no opportunity for further visits, and is particularly suited
to researching technical and management-related issues.

Semi-structured interviews should also be used if more than one interviewer is involved in fieldwork, in
order to ensure that approximately the same topics are covered during interviews.

3.23 THE SONDEO METHOD

3.23.1 Functioning as a multi-disciplinary team

Hildebrand (1981) developed the Sondeo qualitative research method as a result of his experience
with multi-disciplinary teams working on World Bank projects in Central America.

He established that there are several characteristics which are critical to an efficient and functioning
multi-disciplinary effort: first, those concerned must be well trained in their own field; secondly, they
need a working understanding of — and must not be afraid to make contributions in — one or more other
fields. Team members must not feel the need to defend themselves and their field from intrusion by
others. Working together, all members of the team should view the final product as a joint effort in
which all have participated and for which all are equally responsible. That means that each must be
satisfied with the product, given the goals of the team, and be willing and able to defend it.

Perhaps the most critical characteristic required to achieve success in a multi-disciplinary team is this
identification with a single product in which all participate. The product can be complex and involve a
number of facets but it should result from the joint effort of the whele team and not contain strictly
identifiable parts attributable to individual team members. Failures of multi-disciplinary efforts in
agricultural institutions usually result because teams are organised as committees that meet
occasionally to ‘co-ordinate' efforts, but in which the crop work is left to the agroncmists, the survey to
the anthropologists, and the desks to the economists. In these cases, there is not a single identified
product but, rather, several products or reports purporting to be concerned with the same problem.

3.23.2 The purpose of the Sondeo

The Sondeo research method is intended to provide the information required to orient the work of the
technology-generating team. The cropping or farming systems are determined, the agro-social-
economic situation of the farmers is established, and the restrictions they face are defined, so that any
proposed madifications to their present technology are appropriate to their conditions.

The primary purpose of the Sondeo, then, is to acquaint the technicians with the area in which they are
going to work. Because quantifiable information is not required after the survey in order to interpret the
findings, no questionnaires are used, so farmers are interviewed in an informal manner that does not
alienate them. At the same time, the use of a multi-disciplinary team serves to provide information
from many different points of view simultaneously.

A Sondeo study should be completed in a working week.

3.23.3 Sondeo methodology

The following is a description of the methodology for a 'standard’ six-day operation. It is applicable,
with adaptation, to virtually any development situation. Many of the Sondeo elements were
incorporated in the PIP described later in this chapter,

Day One. The first day is a general reconnaissance of the area by the whele team as a unit. After
interviewing a farmer, the group meets privately to discuss each one's interpretation of the interview.
In this way, the team members begin to become acquainted with how other members think.

Interviews with farmers, or other people in the area, should be very general and wide-ranging because
the team is exploring and searching for an unknown number of elements. The contribution or point of
view of each discipline is critica! throughout the Sondeo because the team does not know beforehand
what type of problems or restrictions may be encountered. The more disciplines that are brought to
bear on the situation, the greater is the probability of discovering the factars which are, in fact, the most
critical to the farmers of the area.

3-4



Chapter 3 — Participatory Irrigation Planning

Day Two. The interviewing and general reconnaissance of the first day serves to guide the work of the
second day. Teams are made up of pairs, one agronomist or engineer and one person from socio-
economics ideally, who work together in the interviews. The teams scatter throughout the area and
meet again after the first half-day. Each member of each team discusses what was learnt during the
interviews and tentative hypotheses are formed to help explain the situation in the area. The doubts
raised during the discussion serve as guides to the following interview sessions. During the team
discussions, each of the members learns how interpretations from other points of view can be
important in understanding the problems in the area.

The importance of these discussions following a series of interviews cannot be over-stressed.
Together, the group begins to understand the relationships encountered in the region and starts to
define the possibilities. During the second day, there should be a notable convergence of opinion and
a corresponding narrowing of interview topics, so that more depth can be acquired in following days on
the topics of increasing interest.

Day Three. This is a repeat of Day Two and always includes a change in the make-up of the teams
after each discussion. A minimum of four interview-discussion cycles is necessary to complete this
part of the Sondeo. .

Day Four. Before the team's return to the field for more interviews, each member is assigned a
portion of the report that is to be written. Then, knowing for the first time the topic for which each will
be responsible, the teams regroup in the fifth combination, and return ta the field for more interviewing.
Following another discussion session, the group begins to write the report of the Sondeo. All members
should be working at the same location so that they can circulate freely and discuss points with each
other. In this manner, the interaction among the disciplines continues.

Day Five. As the participants are writing the report, they invariably encounter points for which neither
they nar others in the group have answers. The only remedy is to return to the field on the morning of
the fifth day to fill in the gaps that were found the day before. A half-day can be devoted to this activity,
together with finishing the writing of the main body of the report. In the afternoon of this day, each
team member reads his written report to the group for discussion, editing and approval. As a group,
the team should approve and/or modify what is presented.

Day Six. The report is read once again and, following the reading of each section, conclusions are
drawn and recorded. When this is finished, the conclusions are read once again for approval, and
specific recommendations are then made and recorded, both for the team and for any other agencies
that should be involved in the general development process in the area. All of the members should be
able to defend all the points of view discussed, and the conclusions and the recommendations made.

The report. It is obvious that the report will appear to be one written by ten different persons in a
hurry, which is exactly what it is. It is not a benchmark study with quantified data that can be used in
the future for project evaluation, rather it is a working document to orient the development process and
it served one basic function in just being written,

3.24 THE RAPID (RELAXED) RURAL APPRAISAL METHOD

3.24.1 The techniques

Rapid Rural Appraisals (RRAs) were originally developed to provide quick and reliable information for
agricultural and rural development project planning. They were conceived as an alternative to
questionnaire surveys (Chambers, 1980; Subhadhira ef a/, 1988 Chambers, 1992b).

The RRA method is based on direct observation and interviews with people and can be described as
'good investigative journalism' (Pratt et a/, 1988). The techniques used in RRA are not totally new —
most are being used in other contexts. Its originality is vested in the principles that guide its
application. These principles are defined by the Khon Kaen school {Subhadhira ef al, 1988).

+ The research process is exploratory, highly iterative and aimed at rapid and progressive
learning.

» Research topics are examined from several points of view (triangulation).

s The use of indigenous knowledge is emphasised. This is based on the premise that rural
people and farmers know their lacal conditions and environment well.
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« Teamwork, where researchers from different backgrounds work closely together, is also
emphasised.

3.24.2 Applications

Virtually any research topic can be covered using RRA techniques. This method is at its most powerful
when it is used by a multi-disciplinary team as part of project planning. Other applications include
problem identification for purposes of developing product specifications and management procedures,
and for extension programming. RRA can also uncover questions that can be tackled using more
intensive policy-focused research (Pratt et af, 1992).

3.25 THE PARTICIPATORY RURAL APPRAISAL METHOD
3.2.5.1 The characteristics

During the late 1980s, users of RRAs started to realise that there is a greater need for the active
participation and invelvement of rural people and farmers in the research process. This gave rise to
the development of Participatory Rural Appraisals (PRAs). The PRA has its origins in applied
anthropology, Farming Systems Research and RRAs (Chambers, 1992a). The main distinction
between PRA and RRA is that PRA gives the people 'studied' greater control over the research
agenda, information collection and analysis. It also limits the role of the researcher and specialist to
facilitation. The high degree of farmer participation in the case of agricultural research is based on the
premise that farmers know their own circumstances best. Their ability to analyse their own farm
systems, determine their own priarities and adjust their practices accordingly is also recognised and
promoted (Chambers, 1992a&b).

The techniques used in PRA are also very similar to those used in RRA. Semi-structured interviewing
and direct observation are, however, augmented by visual or graphic techniques such as participatory
modelli