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Abstract

Improvement of agricultural Water Productivity (WP) is one
of the basic approaches of efficient use of water resources at
the field scale. Increase in WP requires having of a plan on
science and technology in the area of agricultural water
management. The main objective of this research is to identify
science and technology priorities and to select strategic options
of water management at field scale. The methodology was
based on brain storming meetings consists of the experts of the
relevant research institutes and or organizations. It also used
the outputs from scientific literature and the methods of
strategic planning and SWOT analysis. Considering the
current issues and challenges of science and technology in Iran,
six main strategies on water management at field scale were
identified and prioritized as: 1- Increase in WP, 2-
improvement of knowledge, skill, and participation of
stakeholders in water technologies, 3-development of base
technologies for the efficient use of water at field scale, 4-
optimization of cropping pattern and use of agricultural water,
5- development of technologies on use of marginal waters, 6-
improvement of Green WP in dryland agriculture.
Furthermore, approaches (actions) require for the
implementation of the mentioned strategies were identified,
prioritized, and finally the cause and effects networks between
them were drawn. SWOT analyses were done on the identified
weakness-  strength and opportunity-threat of  water
management at field scale. Based on the results from the
science and technology aspects the main strategy of invade-
growth (SO) should be selected. Based on this main strategy
six options for the science and technology of water
management at field scale were identified. For example one of
the high priority strategy options in this regard is “application
of modern technologies on water management and
improvement of WP through efficient use of quite sufficient
numbers of research, education, and extension centers
available in the agricultural sector of the Iran country”.

Keywords: Opportunity, Threat, Strength, Weakness, SWOT,
Water Productivity.
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Objective Action

Development of proper water
delivery systems to the farmers (1)

Research, development, and
transfer of required technologies
for irrigation scheduling (soil
moisture monitoring and climatic
variables in the field, etc.) (4)

Research, development, and
extension of modern irrigation
technologies (6)

Identification and development
of technologies for reducing
evaporation and increase in soil’s
water holding capacity (5)

Research and development of
crop varieties and species
tolerant to the water (drought)
and salinity stresses (2)

Improvement and development of
methods and technologies for crop
nutrition management at field (3)

Improvement and development of
water management at filed scale
with the purpose of deficit
irrigation (7)

Development and improvement of
fertigation methods at filed (8)
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Challenge Strategy

Inefficiencies in current water delivery,
distribution, and consumption systems in
agriculture

Low water productivities (with emphasis
on Green and Blue waters) in the field
and basin scales

Increase in irrigation

efficiency and water

productivity at field
scale (1)

Decreasing trend of deterioration of
water resources quality available for
irrigation

Lack of a comprehensive system for
monitoring of soil and water resources

Imbalance of resources and uses and
incremental trend of water demand

Weaknesses in laws and regulations and
their improper implementation

Fig. 3- Cause and effect diagram for the main strategy with the 1% priority
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Objective

Objective

Action

Improvement of technical
and consultancy services
and technology transfer
methods (2)

Development of research-
extension and participatory
activities through conducting
pilot projects (1)

Challenge

Low levels of farmer’s public
awareness, knowledge and skills in
the field of agriculture

Strategy

Shortages in basic information
and data on water and soil issues

Low water productivities (with
emphasis on Green and Blue
waters) in the field and basin

scales

Enhancement of
knowledge, skills,
A and participation of
stakeholders in
water technologies
and agricultural
mechanization (2)

Low and not sufficient linkages
between the measures and
actions applied in the field
scale with basin scale ones

Fig. 4- Cause and effect diagram for the main strategy with the 2" priority
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Action

Development and expansion of precision
agriculture technologies (11)

Challenge

Low values of water productivity

L

Improvement and localization of manufacturing
and application of equipment, machines, and
irrigation methods (10)

Development of reducing evaporation
technologies (e.g. use of conservation
agriculture and mulches) (1)

Devel of hardware technol of

deficit irrigation (4)

High rate of soil erosion in irrigated lands

Inefficient water delivery, distribution,
and consumption systems in agriculture

Low levels of agricultural knowledge
and skills among farmers

Development of mechanization indices and
standards for improvement of water
productivity (12)

Problems in proper use of land and
farming systems with shared water
resources

Development and improvement of canal
and water pounds lining technologies (5)

Development and improvement of
seedling and winter plantings
technologies of agricultural crops (2)

Identification and development of
advanced technologies in field water
management (e.g. Nanotechnology, etc.) (13)

Imbalance and hasty development
of pressurized irrigation systems

Incremental trend of water table
drawdown, depletion, and destruction
of the aquifers

P

Develop and imp: of hard
reauired for ferfication (8)

of water supply and use
and water demand increase

)

Inefficient water delivery, distribution,
and consumption systems in agriculture

Development of water distribution technologies
in irrigation networks (7)

Research and development for establishing
updated technologies required for
greenhouses (6)

Research and development for establishing
technologies required for conserving traditional
water structures (14)

Development of technologies for optimum
application of water and fertilizers in protected
agriculture (9)

)

Development of smart water management
technoloeics at field (3)

Increase in waste waters volumes and
the problem of their disposal

Increase in the value and expansion
rate of soil and water salinities in
irrigated agriculture

Deficits in information and basic data
on soil and water resources

Strategy

Development of
basic technologies
for optimum use of
water at field level

(©)]

Lack of a comprehensive system for the
monitoring of soil and water resources
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Fig. 5- Cause and effect diagram for the main strategy with the 3™ priority




Fig. 6- Cause and effect diagram for the main strategy with the 4% priority
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Fig. 7- Cause and effect diagram for the main strategy with the 5™ priority
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