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6sustainable resources 
management and use

AIM

This programme promotes sound management and sustainable use of land and water
resources in agriculture.

PROGRAMME POLICY DEVELOPMENT

This programme consists of two directorates:

Land Use and Soil Management focuses on the conservation of natural resources through the Conservation of Agricul-
tural Resources Act, 1983 (Act No. 43 of 1983). Pest control, reclamation of land resources and land care are the major activ-
ities in this directorate.  

Water Use and Irrigation Development focuses on agricultural infrastructure development and irrigation through the
Conservation of Agricultural Resources Act, 1983 (Act No. 43 of 1983). Rehabilitation of irrigation schemes and provision of
water to rural communities are critical activities within the directorate. 

PROGRAMME OVERVIEW

The severe drought early in the past year impacted on the activities within this programme. This situation compelled the
Directorate Water Use and Irrigation Development to focus on water provision for rural communities, emerging as well as
commercial farmers. Drought also affected the type of pests and the season during which the pest problem had to be con-
trolled. 
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land use and soil management

The purpose of the directorate is to render agricultural land use and soil management services.
It is mandated to promote and co-ordinate the conservation of natural resources on agricul-
tural land through the Conservation of Agricultural Resources Act, 1983  (Act No. 43 of 1983),
the Agricultural Pests Act, 1983 (Act No,. 36 of 1983), the Subdivision of Agricultural Land Act,
1970 (Act No. 70 of 1970) and the Fencing Act, 1963 (Act No. 31 of 1963).

OBJECTIVES

The objectives of the directorate are to promote, regulate and co-ordinate the sustainable use

of agricultural resources, through the development of norms and standards for effective use of

soil, water and  the administering of agricultural land. It also promotes land and water services

and the sustainable use of agricultural resources through policy development and implementing

The Directorate Water Use and Irrigation Development has, with the Department of Water Affairs and Forestry, developed
the drilling policy. A need to test all boreholes for water quality, particularly for use by people and livestock, was identified.
Testing is already underway and the results will be added to the national geohydrology database.  

The directorate also provided professional engineering services to all the provinces, resulting in the alignment of projects
and technical co-operation. This created an enabling environment for provinces to apply agricultural water guidelines and
engineering support in planning, design, specification implementation, operation and maintenance as well as monitoring
and evaluation of norms and standards.          

The Directorate Land Use and Soil Management developed a policy on the expanded LandCare programme. This will
enable provincial departments of agriculture and other stakeholders to facilitate sound management of natural agricultur-
al resources through awareness campaigns and capacity building. 

KEY OUTPUTS, INDICATORS AND TARGETS

Directorate Output Indicator Target Status

Water Use and Policy on drilling Drilling policy March 2004 Draft policy is being further 
Irrigation Development developed, taking into

700 boreholes account  water quality issues,
drilled and particularly on water 
rehabilitated for human consumption

and  livestock use

Provision of PDAs involved in All PDAs Networking with all provinces
engineering services the processes participated by has taken place and projects 

March 2004 and technical co-operation
have been aligned

Land Use and Soil Policy on expanded Proportional March 2004 Draft policy on expanded
Management LandCare increase in LandCare is being debated 

programme LandCare and PDAs are giving input
programmes in this process already

bonga msomi

senior manager
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a national awareness and the LandCare programme. Furthermore, the directorate administers agricultural land, monitors

agricultural resources and controls migratory pests.

ACHIEVEMENTS

Policy

DEVELOPMENT OF BLACKFLY POLICY

The first revision of the policy was completed. Users, stakeholders and beneficiaries were consulted and the policy will be

resubmitted to the executive committee, pending consultation with the science and technology committee.

REVIEW OF REDBILLED QUELEA POLICY

Work is progressing on the envisaged policy review and review meetings with the relevant role-players are ongoing.

REVIEW OF THE LOCUST POLICY

A locust control workshop was held. It was proposed that the name of the current control system be changed from a com-

mando system to a locust control system, the existing locust control system be upgraded and outsourced to contractors

on a tender basis, the use of an early warning system be considered to detect high-frequency areas and that funding be

sought for locust control outside government structures.

A concept note on the review of the current policy for managing the locust problem in South Africa was submitted for sup-

port and recommendation to the executive committee.   

DEVELOPMENT OF PRIME AND UNIQUE AGRICULTURAL LAND POLICY

A draft policy was compiled with the intention to ensure that prime and unique agricultural land, ± 4 % of South Africa’s

total land area, will remain zoned for agricultural purposes, contributing to food security.

DEVELOPMENT OF THE LANDCARE POLICY

The first draft was circulated for comment. The provincial LandCare co-ordinators, participants in the study tours to Australia

who specifically looked into policy development and other key stakeholders attended the workshop. Six basic principles

were adopted and the process of ensuring that all relevant departmental forums approve the policy, was outlined. 

The policy was completed and will be submitted to the Science and Technology Committee, the Executive Committee and

the Intergovernmental Technical Committee for Agriculture (ITCA) for approval.

ADOPTION OF AGRICULTURE CHAPTER ON THE NATIONAL ACTION PLAN ON THE CONVENTION

TO COMBAT DESERTIFICATION

The revision of the agriculture chapter in the national action plan on the Convention to Combat Desertification (CCD) was

presented to the sixth meeting of the convention of parties in Havana, Cuba. The aim was to influence Africa’s position for

the best implementation of the convention. Some of the outcomes from the committee on science and technology were

that the committee should work on synergies with the scientific bodies of the other conventions such as the United Nations

(UN) Framework Convention on Climatic Change and the Convention on Biological Diversity (CBD). Parties to the UN CCD

should, in their reports on implementation of the convention findings, reflect the World Summit on Sustainable Develop-

ment (WSSD) Johannesburg plan of action. Parties were tasked through their relevant organisations, nongovernmental

organisations and research institutes to formulate views on how to incorporate local indigenous knowledge.
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Bilateral discussions between the South African delegation, the European Union (EU) and the World Bank on kick-starting

projects for the country took place and will be further pursued with these donors.

A follow-up meeting with delegates to the convention of parties discussed future activities. A meeting to discuss a resource

mobilisation strategy resolved that the CCD would create a deserfication fund.

Legislation

The Sustainable Use of Agricultural Resources Bill was reviewed and the target date set for the submission to Parliament is

30 June 2004. 

Client and public interaction

During the year under review 625 weed and invader plant working group meetings were held with regard to Regulation

15 of the Conservation of Agricultural Resources Act where demarcations and control strategies were negotiated. In total

259 meetings were held to liaise with 1 057 leaders in agriculture regarding the promotion of sustainable resources utilisa-

tion.

THE MKUZE PROJECT

The project’s aim is the rehabilitation of the Tshanetshe pan on the Mkuze river system. It was done in collaboration with

the working for wetlands programme and the output was a soil cement berm covered with Armorflex and natural vegeta-

tion.

The directorate assisted with the development of a project plan that outlined all construction specifications and mainte-

nance. Working for wetlands did the construction through a local contractor and labourers from the local community. 

THE VAALHARTS PROJECT

This is an integrated development programme project aimed at rehabilitating the 30 000 ha irrigation system in the Vaal-

harts municipality. Information on farm boundaries and the location of departmental drains was captured in a geographic

information system (GIS) that will be used for the state of the resource analysis to evaluate agricultural practices. 

The directorate developed the state of resources questionnaire that was distributed to the farmers and 40 % was returned.

The data was captured in a database and presented in ARCView to enable informed decision making. 

THE LAND ASSESSMENT IN DRY AREA PROJECT

A draft project proposal and six new research project proposals in collaboration with the Agricultural Research Council (ARC)

were prepared. If approved, the projects will be implemented during 2004/2005. 

LANDCARE

ITCA and the LandCare working group met and a report was submitted for approval. 

Programmes and projects

A number of legislation items were enforced:

• 796 Awareness raising sessions were conducted to inform 8 899 land users on the objects of Act No. 43 of 1983. 

• 1 633 Inspections were conducted to address new malpractices on 55 067 ha, involving 1 627 land users.

• 1 807 Inspections were conducted on 268 330 ha with existing malpractices, involving 2 119 land users.
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• 317 Inspections were conducted on 55 729 ha where malpractices were successfully resolved, involving 324 land users. 

• 224 Permissions for virgin soil cultivation of about 11 850 ha were approved. 

• 108 Cases involving Act No. 70 of 1970 applications were inspected

• 36 Court cases were initiated, involving 67 land users on 1 104 ha of land.

• 262 Inspections were done on existing weed scheme participants involving 26 265 ha. 

• 70 Inspections were done on new weed scheme applicants involving 2 841 ha.

MIGRATORY PEST CONTROL

A total of 460 blackfly sites were monitored and the average blackfly larvae counts were between two and four.  

Some 600 l of VectoBac and 80 l of Abate were used in four blackfly control operations. An average success rate of 100 %
was attained.

Another 16 800 l of VectoBac were used in three blackfly aerial control operations with an average success rate of 90 %.

Early warning trial runs were done on locusts in the Calvinia West and Central Karoo locust districts and no signs of solitary
brown locusts were observed.  

Two outbreak reports were received from the Thabazimbi and Gordonia districts and inspection proved that the species,
bush locust Gastrimargus vitripennis, was not among the four locust species that are controlled by the Agricultural Pests
Act of 1983 (Act No. 36 of 1983). Farmers were advised on alternative control action. 

Brown locust outbreaks were reported from locust control districts at Van Wyksvlei, Marydale, Kenhardt, Prieska and Grob-
lershoop. These outbreaks were still in the build-up phase, which implied that a serious locust outbreak could be expected
during the next rainy season. The district locust officers from the affected districts were called up to assess the situation.

In this financial year a total of 169 quelea reports were received and 110 pre-control inspections were done. In total 108
control operations were done, of which 42 were fuel explosions and 66 were aerial chemical spraying control operations.
During this period, 34,7 million redbilled quelea were controlled on roosts involving 385 ha. The average success rate was
79 %.
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LANDCARE INFORMATION SYSTEM

The first web interface in the new agricultural geographical information system (AGIS) format and databases for the Land-
Care information system has been completed. This makes provision for general information regarding land care, which
includes what land care is, objectives and operational principles, policy and legislation, how does one get involved and Insti-
tutional arrangements. 

AGRICULTURAL GEOGRAPHICAL INFORMATION SYSTEM

The events database is available for the agricultural sector in South Africa to publish important events. It makes provision
for general information regarding the type of event, venue, accommodation, transport arrangements and on-line registra-
tion. It also provides for upload agendas, minutes, presentations and even maps to the venue. The database is web speci-
fic, therefore only land care events will be displayed and all events will be accessible from the systems homepage. 

The organisational database is available for the agricultural sector in South Africa to capture and publish organisational infor-
mation via the Internet. It provides for the capturing of contact information and business description, including core busi-
ness, major services and products, organisational type, and size as well as area of interest. The database is web specific and
only organisations involved in land care will be accessible via the LandCare information system. Search facilities were devel-
oped to assist users to identify specific organisations and to obtain relevant information through the use of screen-tips and
fact sheets. 

The expertise online database provides the functionality to capture, update and query information regarding individuals
involved in the agricultural sector. Data fields provide for the capturing of personal information, training, experience and
skills. This database is also web specific and only individuals involved in land care will be displayed on the LandCare infor-
mation system.         

The organisation, events and expertise databases were linked together in the organisational fact sheet, in the form of
attachments, to provide the user with a single interface to obtain a complete overview of a particular organisation such as
the core business, individuals employed, organisational structure and activities involved in. This will be expanded during the
2004/05 financial year to include information on current projects.

VIRTUAL HERBARIUM

More than 70 % of the area of South Africa is used for livestock production. The sustainable utilisation of the natural veld
is dependent on information regarding the plant species that occur in a particular area. The aim of the virtual herbarium is
to provide a tool for the identification and description of plant species that are important from an agricultural perspective. 

Databases were developed to provide for the capturing of information for dwarfshrubs, forbs, geophytes, grasses, shrubs,
succulents and trees. The data-capturing interface is web-enabled, which allows for the capturing of data from any com-
puter that is connected to the Internet. Most of the data capturing takes place at the Range and Forage Institute in
Bloemfontein.

A virtual herbarium interface was developed which allows users to search for specific plants by scientific, family, or popular
name as well as by growth form. Functionality of the interface was enhanced by using screen tips to provide the user with
a brief description for the different growth forms.

A quick ID guide was developed to assist with the identification of plants. It provides a visual guide to identify particular
plant species through the selection of predefined growth forms and characteristics such as leaf type, fruit type and thorn
type. After selecting a particular set of plant characteristics the user is provided with a list of plants, with pictures, that meet
the selected plant characteristics.   

Information was captured for approximately 300 plant species, including 1 100 photographs. The fact sheet describes the
important characteristics of a particular plant and information such as invasive status, protection status as well as animal
and human uses.     
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LAND CAPABILITY INFORMATION SYSTEM

The system was developed to indicate, on a national level, the most intensive long-term use of land for rain-fed agriculture
and at the same time indicate the permanent limitations associated with the different land-use classes. Information avail-
able includes methodology and criteria used as well as the results of the study in a spatial format supported by the land
type and land capability information for a specific area.

A prime and unique agricultural land information system was developed to provide the user with a list of soil forms regard-
ed as prime/unique per 1:50 000 topo-cadastral map sheet. The purpose of this site is to assist individuals or groups con-
sidering application for a change of land use from agricultural to non-agricultural uses. Due to limited high-potential agri-
cultural land in South Africa, criteria were developed for identifying prime and unique agricultural land to be preserved for
agricultural use to enhance food security.

User specifications were developed in conjunction with the division responsible for subdivision of agricultural land and the
Institute for Soil, Climate and Water of the ARC. Tables were developed per 1:50 000 map sheet, indicating soil forms with
associated soil depth and clay percentage regarded as prime/unique. A web interface was developed to allow users to
obtain information on the methodology and criteria used for the identification of prime/unique agricultural land. A spatial
interface was developed including supporting information to enable users to obtain information per 1:50 000 map.
Development of databases to capture documents regarding applicable policy, legislation and application procedures and
forms also received attention.  

AGIS WEB STANDARDS

The purpose of this project was to develop standards for web development within the AGIS environment. 

Web standards were developed for AGIS, describing the system architecture, development environment, databases, web
look and feel, procedures and skill requirements was accepted by the working group.

To enhance the access speed and functionality, a new look and feel was designed and tested. This resulted in a marked
improvement in access speed as well as the optimisation of available space to display information while retaining a “three
click” environment.

Spatial interface and criteria  Soil forms per 1:50 000 map 
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Thirteen of the static web pages were transformed to concur with the new standard to test and finalise the new standard.
This also included other AGIS functionalities such as the site map, content, search functionalities, links, contact information
as well as frequently asked questions and answers.

THE VELD MANAGEMENT INFORMATION SYSTEM

The aim of the system is to provide long-term national grazing capacity standards and seasonal deviations from the long-
term norm and outlooks. Information is derived from modelling and the use of remote sensing data. A conceptual frame-
work was developed for this information system.

User specifications, technical specifications and the development of the AGIS web framework were also completed. This
information system provides access to information on long-term grazing capacity norms, policy and legislation guiding the
use of natural rangelands, monthly updates to accommodate temporal variations in available biomass, three-monthly out-
looks, a rangeland information bulletin, drought indices as well as satellite derived information. 

The initial web interface was developed focusing on grazing capacity. The model was refined to simulate veld production
and the compilation of a newsletter on veld management. A study was also undertaken to investigate the use of AirZip to
improve access speed.

The interface was finalised by shifting the focus from grazing capacity to veld management. This will allow for the inclusion
of additional information like veld management practices during the next financial year. The atlas on veld production based
on the results obtained from the PUTU model was also developed and the Veld Info newsletter distributed, including infor-
mation on current conditions as well as outlooks. Researchers are still in the process of compiling the information to pop-
ulate this system.

WOCAT INFORMATION SYSTEM

The world overview on conservation approaches and technologies (WOCAT) serves as a source of information on possible
solutions to prevent degradation and to rehabilitate degraded areas. Access speed to the international WOCAT database
renders it practically useless in South Africa, using agrinet infrastructure as it takes 12 minutes to obtain information.

The framework for the WOCAT information system in South Africa was developed in consultation with the audit division
responsible for the WOCAT initiative in South Africa.
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The first phase WOCAT web was developed to allow access to South African technologies captured on the WOCAT data-
base. Information included a general overview of the WOCAT initiative, information sheets in pdf and Word formats as well
as summarised information on these technologies extracted form the WOCAT database.

NATIONAL LAND COVER 2000

As a member of the funding consortium for the development of the national land cover 2000 database, the department
provided one stet of the Landsat 7 images used for the development of this database. The CSIR and ARC handled the fi-
nancial, technical management and quality control of the project. The bulk of the actual image processing and field verifica-
tion was done by the remote sensing community. 

The first phase of the project, which covered KwaZulu-Natal, Mpumalanga, Limpopo, Gauteng, and parts of the Free State
and North West with a maximum mapping unit of 1 ha (compared to 16 ha for the 1995 databases) was completed. Wet-
land modelling was also completed and will be available as a separate layer.

Ortho-rectification of the satellite images was completed, and consultants for image analysis and field verification were
selected and appointed for the second phase of the project. Training material was compiled and lectures were presented
at selected tertiary training institutions to develop capacity in the field of land cover mapping.

INSPECTORATE INFORMATION SYSTEM              

The aim of this system is to develop a georeferenced management system for the Land Use and Soil Management inspec-
torate. The first phase of the project focused on the capturing of all activities associated with the administration of Act No.
43 of 1983. User and technical specifications were developed in phase one and presented to members of the inspectorate.
They were used for capturing activities regarding the control of invasive plants.

Databases and systems required for phase one were developed and incorporated into the AGIS environment. Spatial inter-
face, which include on-screen capturing of spatial information such as points, lines and polygons could not be completed
due to the long delay with the upgrading of the informix. 

Development of the system was halted as a result of incompatibility of the spatial interface with the current versions of
software. This project can only resume after the upgrading of Informix.

AGRICULTURAL RISK MANAGEMENT FRAMEWORK FOR AGIS

One of the objectives of the system is to provide information for strategic as well as tactical/operational management of

agricultural enterprise to maximise economic return for the sector. As dryland agricultural production is directly related to

the adverse climatic and other risks, there is a real need for timely information and tools to minimise these risks.

Major topics that needed investigation were identified. These included production risks, price or market risks, financial risks,

human or personal risks, legal, social and environmental risks.

The ARC did the national literature study which focused on role-players and their activities regarding risk management in
South Africa.

SPATIAL REFERENCE BASE FOR AGIS

The AGIS servers are at present a repository for information which does not lend itself to the development and operational
application of models and tools to query the available data through predefined and user-defined interfaces. The aim of this
project is to restructure the development environment of the system as a first step in transforming it into an information
system.

A conceptual model was developed and further enhanced by using an object-orientated approach to link researchers, IT
and the user community. The possible use of neural-networks software to identify patterns in the raw data was also inves-
tigated and seems promising. A pilot study will establish such an application.



annual report 2003/0484

SPITSKOP

Twenty percent of the infrastructure at the Spitskop conservation area was serviced in this financial year. This included road
infrastructure, maintenance of border fencing and the water supply system, removal of regrowth of thorn trees, clearing of
trees on sediment and removal of the internal fences.

LANDCARE MONITORING AND EVALUATION AND PROCESS CYCLE

Four workshops were held to conceptualise the LandCare monitoring and evaluation and its process cycle. 

Products and services

A draft report on the status of the agricultural resources is being reviewed and will be presented to ITCA. 

The project proposal for the monitoring of two additional nodes of the Integrated Sustainable Rural Development Pro-
gramme will be dealt with as soon as the research priorities have been finalised.

A workshop is planned to determine the way ahead with the implementation of Landsat 7 in all provincial offices.  

The implementation of the helicopter camera system has been put on hold as a result of technical problems.

The allocation criteria for LandCare projects have been completed. A manual for using the mapping functions of AGIS was
developed to assist in the training of LandCare personnel during the next financial year. 

Intergovernmental 

The directorate was involved in the Integrated Development Plan process, interacting with local, provincial and national
departments, programmes and institutions.  

The launch of the MODIS satellite system was delayed and discussions with the Satellite Applications Centre to finalise the
event is continuing.  

Numerous meetings with departments such as Water Affairs, Environmental Affairs and Tourism and Land Affairs with re-
gard to projects such as biodiversity and river manage-
ment, took place during the year under review. 

International

South Africa is one of the world leaders on WOCAT and
a consultation session in Bern, Switzerland, where
South Africa could present its experiences regarding
issues such as problems with quality control and the
expansion of the database and the transformation of
the South African database into Informix, was suggest-
ed.   

More than 20 people attended a national WOCAT
workshop where the South African database on CD-
ROM with more than 100 completed and integrated
questionnaires and fact files with two-page summaries,
were presented.

One official attended the convention on biodiversity in Malaysia in February 2004 as an observer to gain an international
viewpoint on protected areas and agricultural biodiversity of invasive plants, with a view to add the information gained to
the draft Sustainable Use of Agricultural Resources Bill, currently in process.



programme performance 85

water use and irrigation development

The directorate renders support in the development of water resources and their effective use
and co-ordinates the rehabilitation of small-scale irrigation schemes. Through the Conserva-
tion of Agricultural Resources Act, 1983 (Act No. 43 of 1983), the directorate facilitates the pro-
tection of agricultural land resources against land degradation. It also establishes groundwater
development and runoff control infrastructure in priority areas identified by the provinces. 

Furthermore, the directorate establishes national norms and standards for the development of
agricultural water resources. It advocates for effective management of water quality and quan-
tity as a natural resource in agriculture.

OBJECTIVES

The objectives of the directorate are to enable effective development and management of agri-
cultural resources, including surface water and groundwater in the saturated and unsaturated
zones, to promote agricultural water management through effective water use on irrigated
and dryland and to develop policies and systems aligned with the National Water Act, 1999.

The directorate creates an enabling environment for the planning, design, development, improvement, maintenance, revi-
talisation and rehabilitation of a water management infrastructure.

The directorate also provides project implementation support for agricultural infrastructure development to improve water
runoff control on a catchment level, access to groundwater for stock watering and community food gardens, irrigation
infrastructure in support of the Integrated Food Security and Nutrition Programme (IFSNP), the Land Redistribution for
Agricultural Development (LRAD) programme and  the WSSD and NEPAD priority projects in rural development nodes. The
directorate also provides agricultural engineering support services under the Conservation of Agricultural Resources Act,
1983 (Act No. 43 of 1983), in line with the provisions of the Engineering Act, 2000.  

ACHIEVEMENTS

Policy

The directorate drafted a memorandum of understanding to promote collaboration among various stakeholders in the
development of water resources and rehabilitation of small-scale irrigation schemes. The consultative committee on agri-

cultural water facilitates rehabilitation of such irrigation
schemes in the provinces. This committee will work
closely with the co-ordinating committee on smallhold-
er irrigation system, which represents most state bod-
ies at national levels. 

Issues such as schedule 1 water, water tariffs, world-
water assessment, runoff reduction activities, drought
relief, water user associations and water infrastructure
will in the future be discussed at these forums.

A drilling policy is being further developed to include
aspects of water quality, particularly where under-
ground water is used for human consumption and live-
stock. 

at van coller

senior manager
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An agricultural chapter on integrated development programmes involves collaboration with the ARC on its agricultural
development programme for local authorities, and will develop georeferenced information systems-based data which are
also required for the agricultural chapter.

Programmes and projects

Awareness has been created regarding the provision of engineering services to stakeholders. This has also created an
enabling environment to apply agricultural water guidelines and engineering support in planning, design, specification,
implementation, operation and maintenance as well as monitoring and evaluation of norms and standards. 

A number of research projects were commissioned during the year under review, including on-farm development and pro-
motion of small-scale mechanisation. Technologies were developed for appropriate mechanisation on a small area and the
methodology for training and support requirements established. 

Alternative cropping, such as the use of in-field water-harvesting techniques on vertisols to provide stable crop production
for small-scale and subsistence farmers, has been established. Comparisons between in-field rainwater harvesting and con-
ventional tillage practices are made and demonstrated to local farmers. Results are promising, with certain crops, for exam-
ple maize, sunflower and beans, doubling the yield. This long-term project is aimed at enhancing food security, particularly
for the poor.  

A technical co-operation project with the Food and Agriculture Organization (FAO) aims at formulating a strategy to pro-
mote the adoption of conservation agriculture. Researchers, extension personnel and leading farmers have been exposed
to conservation techniques abroad. 

Drilling and construction works have been conducted throughout the country, concentrating on drought-relief boreholes
for water provision to poor rural communities, farmworkers and livestock. A number of boreholes have also been rehabili-
tated.   

Intergovernmental

The programme has interacted and collaborated with the private sector and most government departments, including the
Departments of Environment and Tourism, Water Affairs and Forestry, Minerals and Energy as well as Trade and Industry,
previously disadvantaged areas and the ARC and small-scale and emerging contractors. 

International  

Collaborative work continues with the International Water
Management Institute, FAO, and the International Commis-
sion on Irrigation and Drainage.


