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Abstract

Frequent droughts in the Sistan region have caused a severe crisis in the
agricultural sector of this region. Meanwhile, the agricultural sector plays a
significant role in the economy of this region. Therefore, determining the crop
program and cultivation pattern, taking into account water constraints, is
especially necessary to maximize the profits of the agricultural sector in this
region. For this purpose, in this study, to determine the crop program, shade price
and final value with emphasis on optimizing water consumption in the three main
agricultural sectors in Sistan region (Zabol, Zahak and Miangangi) and on five
strategic crops (wheat, barley). , Potatoes, onions and tomatoes). The analysis was
performed based on 3 scenarios: 1) current cultivation, 2) maximizing profits by
considering the water and land requirements, and 3) maximizing profits according
to the constraints including land and area consumption constraints. The results
showed that due to the application of water and land restrictions (Scenario 2) in
the mentioned areas, wheat and barley crops are removed from the cultivation
pattern, but other crops increase their area under cultivation and by applying all
restrictions (Scenario 3) Barley crop will be removed from the cultivation pattern,
but other crops for the mentioned areas will change their cultivated area.
Therefore, considering that Sistan region is facing a shortage of water resources,
therefore, it is suggested that optimization models and the results of this study
can be used as a suitable tool to reduce water consumption and increase
production in water resources management community plans.
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1. Introduction

Lack of water in some areas will endanger security and economic health. Therefore, water shortage is
one of the major problems of most countries in the world, especially countries with a growing
population. The only solution to this crisis, due to the limited available water resources, is the optimal
use and increasing the productivity of water resources in different sectors, especially the agricultural
sector. The agricultural sector is the largest consumer of water in the world. In Iran, out of 93 billion
cubic meters of total water consumption, about 83 billion cubic meters are used by the agricultural
sector. Due to the lack of water resources, especially in arid and semi-arid areas, the use of this vital
resource has been limited.

2. Materials and Methods

The statistics and information needed to perform the calculations and estimate the models are related to
the crop year 2018-2019, and the information obtained in this research is from related organizations
such as the Agricultural Research and Training Center, the Provincial Agricultural Jihad and in addition
to this additional information. Mainly by distributing 320 questionnaires and referring to the farmers in
3 sectors who were selected by random sampling method, information such as the cost of crop
cultivation, water cost, price of the product per farm, amount of water used on the products has been
collected from the farmers.

3. Results

In scenario 2, the shadow price of the area under crop cultivation is the highest in the Miankongi sector
(256,987 hectares). Therefore, by increasing one hectare of cultivated area, the profit increases by
256,987 riyals. For other regions, the expected profit does not change with the increase of the same
level, because the shadow price is zero. If the decision makers want to increase the accumulated profit,
they should allocate more land for agriculture in Miankongi because the shadow price is high.
Therefore, the increase in water availability in these areas with one unit of water will increase by
65.8701 and 42.1561 rials respectively.

4. Discussion and Conclusion

* Due to the lack of resources in the study area and considering that the most water consumption is in
the agricultural sector, it is inevitable to change the attitude in the pattern of cultivating agricultural
products and allocating water to this sector. And on the other hand, expanding rainfed agriculture is a
suitable method for water scarcity. Optimization models can be used as a suitable tool to reduce water
consumption and increase production in water resources management community projects.

o It is suggested to use the agricultural program presented in this research in the study area, which
mainly focuses on water consumption management and profit maximization.
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Determining the Crop Program and Shadow Price of Selected
Products in Sistan Region with Emphasis on Optimizing Water
Consumption

Ali Sardar Shahraki*!, Mahdi Safdari?

Abstract

Frequent droughts in the Sistan region have caused a severe crisis in the agricultural sector
of this region. Meanwhile, the agricultural sector plays a significant role in the economy
of this region. Therefore, determining the crop program and cultivation pattern, taking
into account water constraints, is especially necessary to maximize the profits of the
agricultural sector in this region. For this purpose, in this study, to determine the crop
program, shade price and final value with emphasis on optimizing water consumption in
the three main agricultural sectors in Sistan region (Zabol, Zahak and Miangangi) and on
five strategic crops (wheat, barley). , Potatoes, onions and tomatoes). The analysis was
performed based on 3 scenarios: 1) current cultivation, 2) maximizing profits by
considering the water and land requirements, and 3) maximizing profits according to the
constraints including land and area consumption constraints. The results showed that due
to the application of water and land restrictions (Scenario 2) in the mentioned areas, wheat
and barley crops are removed from the cultivation pattern, but other crops increase their
area under cultivation and by applying all restrictions (Scenario 3) Barley crop will be
removed from the cultivation pattern, but other crops for the mentioned areas will change
their cultivated area. Therefore, considering that Sistan region is facing a shortage of
water resources, therefore, it is suggested that optimization models and the results of this

study can be used as a suitable tool to reduce water consumption and increase production
in water resources management community plans.

Keywords: Crop Program, Optimization, Water Consumption, Agricultural
Products, Sistan

1* Associate Professor of Agricultural Economics, University of Sistan and Baluchestan, Zahedan, Iran
2 Associate Professor of Agricultural Economics, University of Sistan and Baluchestan, Zahedan, Iran



