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Abstract

In this paper the role and capacity of the leading farmers in
adapting to drought and water shortage and eventually
adapting to climate change have been investigated for different
regions of Iran. Following field visits in different areas and
interviews with leading farmers and local officials during years
2016-2017, various results were identified and analyzed
regarding the views, self-adaptation methods, and the
outcomes and effects of the measures used to adapt to water
shortage and climate change among these farmers. Water
shortage is set as the highest challenge of leading farmers in
managing their agricultural system, and their most important
measures in self-adaptation are mainly: use of modern
irrigation systems, increasing organic matter and soil fertility,
changing the cropping pattern, transition from field to
greenhouse production, and use of desalination systems in the
cases of water quality deterioration. The leading farmers
practices can be considered as a pattern for the optimal use of
production resources and increasing the yield of agricultural
products per unit area and an overall increasing in productivity;
including water productivity (WP) in agriculture in the first
step and then as an initial requirement for water management.
However, due to deficiencies and shortfalls in infrastructural
and macro level water and agricultural governance in Iran, the
increase in WP does not necessarily lead to water saving and
reducing the actual water consumption in the country.
Therefore practically these leading farmers did not use less
water and just maximized the use of water for more increase in
farm production with the help of modern technology and their
personal initiatives. So real water saving is not happening in
practice. It is worth mentioning that the definition and indexing
necessary to identify the leading farmers in the country has not
yet been developed and the literature and related scientific
sources on the subject are still few.
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Table 1- Managerial lessons learned from the country's leading farmers in adapting to climate change and
water shortage

2 05 9 e8!yt U (5,85l )3 59l g by (0159l (SR prte Glo0j90l -) g

Farm

No. Farm/Region

Lessons learnt

—The effective role of individual creativity in farm development and

management,

— Paying attention to improving water use efficiency and minimizing the non-
beneficial evaporation of irrigation water,
—Using new technologies such as desalination systems and pressurized

| Fadak/Qom Irrigation,

— Considering meteorological data and information in irrigation planning,

— Paying attention to the use of resistant crop species to the harsh climatic
conditions and the geographical area of the farm,

— Systematic connections with research centers,

— Considering the technical knowledge and its promotion in agricultural

management.

—The effective role of individual creativity in farm development and

management,
Haji Abad/

I Bandar Abbas

— Creative use of new technologies,
—Research and development,
— Diversity in production,

— Communicating with global markets.
— The effective role of individual creativity in farm development and

Chenaran/
Khorasan Razavi

I management,

— Creative use of new technologies,

—Research and development.

—The need to improve extension measures in introducing new technologies,

—Paying attention to changing the cropping pattern in terms of water
consumption and economy components,

— Considering rain-fed cultivation and supplementary irrigation,

— Acceptance of the principle of water rationing and the implementation of

Marvadasht-

v Kharameh/Fars

the annual sowing plan by farmers,
—Groundwater recharge by carrying out water harvesting and flood

spreading activities in the upstream areas of the land,

— Study and educational activities on assessing the quality of the farms in the
region and propose the proper cropping pattern,

— Strengthening the institutional activities for the participation of farmers,

—Assessing the social consequences of the existing situation, such as
migration of farmers in the region to nearby cities due to water shortage.
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Table 2- Evaluating the capacity of leading farmers to adapt to climate change
o) et b 6,65l 53 9 b 01559l Sudyb (2l Y Jgua

Farm/Leading Farmer 27

Responses to water Measures used by leading farmers/
shortage and N
adaptation 1| 'I' v (Farm Code)

1- Improve resiliency and adaptive capacity

— Implementation of the comprehensive plan for changing and

Implement regional [ N I B2 zoning of the cropping pattern in the region (mainly
adaptation plans Kharamah region) by the Agricultural Jihad organization
(V).

— Using the farm meteorological station to monitor
- - - meteorological variables and precisely determine the water
requirement and make warning of tree frost in winter (I).
Creating a feeding system with organic maters and plant
residues as well as ventilation of the root environment of trees
known as pit-fertilizer or channel-fertilizer system (I).
Replacing the soil of the area and developing the root zone
with suitable and fertile soil (1) and (11).

Using the new irrigation technologies (mainly drip irrigation)
to irrigate crops (such as wheat) that are mainly irrigated with
surface irrigation methods (I1) and (1V).

Raised-bed row cultivation of wheat and the use of T-Tape
drip irrigation system to irrigate the crop (11).

Using water desalination system for growing greenhouse
crops (I1) and (1V).

Application of phosphoric acid in irrigation water and
magnetization of irrigation water to solve the problem of
water salinity stress, solving the clogging problem of drippers
in drip irrigation and finally increasing the crop yield (111).
Expansion of greenhouse crops (1) and (11).

Use of high-yield crop varieties (hybrid), especially in the
cultivation of summer crops (I1) and (111).

— Application of seedling cultivation technology (such as
seedling cultivation of sugar beet) to save water used (I11).
—Implementation of the water rationing system and annual
cropping plan, which involves alternating water distribution
and planting between the right and left halves of the irrigation

network each year (1V).

Improved monitoring |
and early warning

Innovation and vivIiviv
technology

2- Response to changes in water availability
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Responses to water

Farm/Leading Farmer 27

Measures used by leading farmers/

shortage and I + (Farm Code
adaptation Fpny ( )

— Creating a feeding system with organic maters and plant
residues as well as ventilation of the root environment of trees
known as pit-fertilizer or channel-fertilizer system (1).

— Regulating and managing the irrigation requirement and

Innovation: interval of plants according to the age of trees, physiological
Improving water use | v | v | v | - g?nn:dgf?ls), sensitive stages of the growth, and soil moisture
efficiency — Using the technology of pressurized (drip) irrigation methods

for field crops and orchards (1), (1) and (I11).

—The use of T-Tape drip irrigation system in maize cultivation
to reduce water consumption and especially to adapt to water
salinity and unsuitable soil in the region (I1I).

— Creating a pit-fertilizer or channel-fertilizer system at the foot

Improve soil of the tree (I).
moisture retention v | - | - | ¥ | —Groundwater recharge by carrying out water harvesting and
capacity flood spreading activities in the upstream areas of the land
(V).
Small-scale water
reservoirs on v | v | = | - | = Useof water storage pools in the farm (1) and (I1)
farmland
iaati — Use of effluents waters from water desalination system of the
v | - - L
Water reutilisation farm for irrigation of palm trees (1)
Improve water N N e .
charging and trade
3- Response to floods and droughts
Increase rainfall v | — | _ | _ | —Creating a pit-fertilizer or channel-fertilizer system at the foot
interception capacity of the tree (1)
—Breeding and use of drought and frost tolerant crops (1)
Introduce drought Sl o The use of high-yielding cultivars in accordance with the
: selected cropping system (as an example, the selection of
resistant crops - . - - S
wheat cultivars suitable for the multi-row cultivation system
and the use of drip irrigation) (1)
Insurance to floods I .
or drought
4- Response to increased irrigation requirements

—Paying attention to the selection of suitable cropping pattern
with high economic value (1), (1) and (IV)

— High emphasis and focus on production in greenhouse
cultivation to reduce water consumption and more economic
income, especially by exporting products (I1).

— Changing the cropping pattern from field to horticulture crops

: (pistachio orchards) or low-water consuming but economic
Char::?g Ir}ncrop;?tearr:]csi Viv|-|Vv (e.g., saffron cultivation), and mixed cropping, e.g. wheat plus
Pping p watermelon cropping (1V).

— Changing the cropping pattern from wheat to fig orchards
(semi rainfed with supplementary irrigation) (1V)

— Changing the cropping pattern of the dominant crops of the
region, i.e. wheat and barley, to crops such as medicinal plants
(thyme, licorice, safflower, milkweed, cumin, saffron, etc.)
(V)
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Farm/Leading F 27 .
Responses towater | Measures used by leading farmers/
shortage and I + (Farm Code
adaptation Fpny ( )
— Creating a pit-fertilizer or channel-fertilizer system at the foot
; of the tree (I)
Improve practicesto | | _ | _ | _ | _ Using weeds and plant residues at the base of the tree with a
retain soil moisture S TR . !
drip irrigation system to reduce evaporation from the soil
surface (1)
Develop climate — The breeding and use of plants tolerant to drought and frost
change resilient V|- 1V |- stress (1)
crops — Autumn planting of sugar beet (111)
5- Response to changes in agricultural land use
— Replace of agricultural soil (1) and (1)
— Creating a pit-fertilizer or channel-fertilizer system at the foot
- . of the tree (I)

Addition of organic | | | , | _ S . A
material into soils — Application of green manure (with mung bean cultivation) to
soil (I) and (I1)

— Returning a greater percentage of plant residues to the soil
after harvesting (1), (I11) and I11)
Introduce new N e .
irrigation areas
6- Response to deterioration of water and soil quality
Im[faétr)gﬁsglttigongen v | - | _ | _ | — Creating a pit-fertilizer or channel-fertilizer system at the foot
efficiency of the tree (1)
Soil carbon _ | _ | v | _ | —Using the no-tillage method by not using the mold blow plow
management and and more use of the "Chisel" plow (l11)
zero tillage
Protect against soil I D R .
erosion
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26- Indigenous Knowledge
27- (I): Fadak olive farm in Qom; (Il): Haji-Abad
Bandar-Abbas farm in Hormozgan; (I111): Chenaran plain
farm in Khorasan Razavi; (IV): Marvdasht-Kharameh
farms in downstream of Tashk-Bakhtegan basin in Fars

province.
28- Research and Development
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30- Nexus

1- Mitigation

2- Adaptation

3- Intergovernmental Panel on Climate Change
4- Anticipatory

5- Autonomous

6- Planned

(Kochchi et al., 2017) Juuwilyy 3,Slos &y (o28lg 5,Slos Cans -V
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