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Fig . 1 - Agroecological zoning (AEZ) of irrigated agricultural lands was obtained, covering more than 90 percent of the irrigated
agricultural lands of the province. Each color represents an agroecological zone, which is identified by an 8- or 9-letter code.
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Table 1 - Characteristics of the identified agroecological zones that cover more than 96 percent of the province's irrigated agricultural
lands (For further details on climate and soil codes, see van Wart et al., 2013 and Koo & Dimes, 2013, respectively.). The remaining 4
percent of the total agricultural land area is not covered by the system.
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Table 2. 5-year average (2017 to 2021) cultivated area (hectares), yield (kilograms per hectare) (Agricultural Jihad Organization of Fars
Province. 2023) and applied water (m? per hectare) of irrigated plant crops in Fars Province.
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Fig. 2- The Impact of cropping pattern optimization on the Fars province agricultural applied water. Estimates were made using the

SAWA system based on a 10-year average of meteorological data (2011-2021) and a 5-year average of crop area statistics and
information (2017-2021). The colors in each column belong to a plant or plant group and correspond to each other.
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Fig. 3- The impact of the use of shade net (50%o radiation deficit) on the Fars province agricultural applied water in the current and
optimal cropping patterns. Estimates were made using the SAWA system based on a 10-year average of meteorological data (2011-
2021) and a 5-year average of crop area statistics and information (2017-2021). (shade net was not defined for wheat, barley, alfalfa,

foliage corn, rice, cotton, grain corn, sugarbeet, potato, chickpea, lentil, onion and canola.). The colors in each column belong to a plant

or plant group and correspond to each other.
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Fig. 4 - The effect of mulch on on the Fars province agricultural applied water in the current and optimal cropping patterns. Estimates

were made using the SAWA system based on a 10-year average of meteorological data (2011-2021) and a 5-year average of crop area
statistics and information (2017-2021). The colors in each column belong to a plant or plant group and correspond to each other.
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Fig. 5- Effect of aerobic rice cultivation on the Fars province agricultural applied water in the current and optimal cropping patterns.
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Fig. 6 - Changes in the Fars province agricultural applied water (million cubic meters) in the context of transferring vegetables from
field conditions (open space) to greenhouse conditions in the current and optimal cropping patterns. Estimates were made using the
SAWA system based on a 10-year average of meteorological data (2011-2021) and a 5-year average of crop area statistics and
information (2017-2021). The colors in each column belong to a plant or plant group and correspond to each other. It should be noted

that transition to greenhouse only affects the applied water of vegetables and applied water of other plants remains unchanged in either
the current or optimal cropping patterns.
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Introduction

Over-withdrawal of water in the agricultural sector of Iran is one of the most important factors that
threatens the sustainability of agricultural production and natural resources. Therefore, appropriate
approaches should be used to eliminate this factor. In this study, the water saving capacity in the irrigated
agricultural sector of Fars province was examined using some options that decrease irrigation demand in
fields and orchards. These options are: (1) optimization of cropping pattern with the aim of minimizing water
use, (2) using shade net in gardens and vegetable farms, (3) using straw mulch in gardens and farms though
implementation of conservation tillage, (4) changing the current flooded rice cultivation system to aerobic
system, and (5) transferring vegetable production from the farm to the greenhouse. The effects of the options
were assessed individually and in combination.

Methodology

The System for regional Agricultural Water balance and Accounting (SAWA) set up for irrigated
agriculture lands in Fars province was used. The core of this system consists of a plant simulation model
(SSM-iCrop2). For each of the water saving option of this study, a separate SAWA system was prepared and
the amount of irrigation water used in agriculture in the province was estimated and compared. The system
provides crop yield and irrigation water under farmer’s and potential conditions as influenced by climate,
soil, management and crop. The system estimates were based on 10-year meteorological data (2011-2021),
5-year average crop area statistics (2017-2021), and yield, price, and cost of production data for plants in
2021.

Results and Discussion

The results showed that the applied irrigation water in agriculture in the province for farmers' conditions
(not for potential or optimal conditions) under the current cropping pattern is 4619 million cubic meters per
year (net irrigation water without considering irrigation efficiency and uneven water distribution).
Optimization of the cropping pattern reduced this figure by 35% (a reduction equivalent to 1616 million
cubic meters per year). Optimizing the cropping pattern was done with the aim of minimizing the amount of
irrigation water applied under farmers' conditions in the entire province provided that the farmers profits in
the optimized pattern would not change and the area under cultivation of perennial plants and legumes, which
play an important role in agricultural sustainability, would not decrease.The implementation of 2 t/ha straw
mulch vias conservation tillage for all crops except for rice and alfalafa in the current and optimal cropping
patterns reduced the net applied water by 8 and 10%, respectively (equivalent to 384 and 292 million cubic
meters per year), the use of shade net (decreases solar radiation by 50%) during the summer months in the
current and optimal cropping patterns reduced the applied water by 29 and 24%, respectively (equivalent to
1331 and 713 million cubic meters per year), and the use of aerobic rice cultivation system instead of flooding
system in the current and optimal cropping patterns reduced the applied water by 4 and 1%, respectively
(equivalent to 185 and 37 million cubic meters per year). Transferring vegetable production from the field to
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the greenhouse in both the current and optimal cultivation patterns was able to reduce the applied irrigation
water by 4 percent (equivalent to 167 and 137 million cubic meters per year, respectively). However,
combination of water saving options in the current and optimal cropping patterns could save irrigation water
by 66 and 48% (equivalent to 3048 and 1444 million cubic meters per year), respectively.

Conclusions

The findings of this study indicate that the evaluated options provide safe and effective solutions for
addressing water scarcity in the irrigated agriculture of Fars Province. Therefore, it is recommended that
executive officials, policymakers, and agricultural sector stakeholders work toward eliminating barriers and
promoting the widespread adoption of these valuable options through evaluation and additional studies. By
doing so, sustainable agricultural practices can be achieved, contributing to a healthier environment and
preventing further ecological degradation.

Keywords: Aerobic rice cultivation, Cropping pattern optimization, Mulch, Shade net.
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