Water and Soil Management and Modeling %

University of Mohaghegh Ardabili

Online ISSN: 2783 - 2546

Oy
" Managernes™

Improving wheat irrigation productivity in Iran
(Part one: from the view point of irrigation system and water management)

Masoud Pourgholam-Amiji*"®, Iman Hajirad*®, Javid Nayebi?®, Seyed Rashed Alavi*®, Farnaz Nozari‘®,
Mansoureh Akbarpour®

! Ph.D. Candidate, Department of Irrigation and Reclamation Engineering, College of Agriculture and Natural Resources,
University of Tehran, Karaj, Iran

2 genior Expert, Department of Irrigation and Drainage, Yekom Consulting Engineers Company, Tehran, Iran

% Manager of Agricultural, Social and Economic Affairs, Yekom Consulting Engineers Company, Tehran, Iran

4 MS.c. Student, Department of Soil Science, College of Agriculture and Natural Resources, University of Tehran, Karaj, Iran

® Former M.Sc. Student, Department of Irrigation and Reclamation Engineering, College of Agriculture and Natural Resources,
University of Tehran, Karaj, Iran

Extended Abstract
Introduction
Irrigation efficiency is one of the most important key indicators in the macro-planning of water supply, allocation,

and basic water consumption in various sectors such as industry, drinking, environment, and other biological
resources, especially agriculture. In many countries such as Iran, irrigated agriculture is the main factor in food
production and irrigation has played a key role in increasing the production of agricultural products in the last 50
years. One of the biggest problems for wheat production is the need for more water resources. Therefore, the
necessity of optimal use of available and extractable water resources and increasing water consumption efficiency is
inevitable. Experiments and experiences of the last half century in the science and technology of irrigation have
shown that the effect of various inputs such as modified seeds, chemical fertilizers, appropriate planting operations,
and harvesting has a positive and appropriate effect on plant growth. Irrigation management, which includes a set of
actions that provide water in a certain amount and at the required time to the plant, must be done in a good way.

Materials and Methods
The current study has targeted the main areas of wheat production in Iran. Due to its high nutritional value and

strategic importance, wheat is cultivated in almost all areas of the country. According to the Pareto principle, the
areas where 80% of wheat cultivation and production (irrigated and rainfed) are carried out are the main wheat
production areas. Since in Iran, the statistics of the agricultural situation are mainly presented based on political
divisions, therefore, the major regions will be the set of provinces in which the above hypothesis is true.
Accordingly, 13 provinces of Golestan, Kermanshah, West Azarbaijan, East Azarbaijan, Hamedan, Ardabil,
Lorestan, Central, Khuzestan, Fars, Razavi Khorasan, Kurdistan, and Zanjan have been identified as the main wheat
production areas in Iran and in this study also, the main focus was on these areas. Since the vast country of Iran has
a diverse climate, to ensure that all the country's climate groups are represented in the selected regions, an adaptation
of these regions to the country's climate groups was also done.

Results and Discussion

The comprehensive analysis indicated that the area proposed for implementing the drip irrigation system (tape) in
2020-2021 was equal to 75,000 ha, of which 53,523 ha (71.4%) belong to the 13 main producing provinces or the
main wheat production areas. Also, the results showed that the reduction of agricultural water consumption with the
development of a drip irrigation system in the main wheat production areas leads to a reduction of 134.1 million m3
of agricultural water. The implementation cost of this solution based on the average implementation of each ha of
drip irrigation system is 400 million Rials in the year 2021, equal to 21409 billion Rials. Among the limitations of
wheat irrigation with the tape method, we can point out the spreading and distribution of tapes in the field, which is
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time-consuming, but with the introduction of sowing and distribution devices, this problem will be solved. At the
beginning stage, care should be taken not to tear the tapes during the spraying and fertilizing stage. In the harvesting
phase, before harvesting the crop, tapes should be collected from the field. In the whole system, strip drip irrigation
(type) can be used for dense and row crops such as all kinds of vegetables, summer crops, corn, wheat, fodder,
watermelon, melon, tomato, onion, potato, strawberry, sunflower, sugar beet, and cotton.

Conclusion
One of the pressurized irrigation methods that have been developed for wheat cultivation in recent years is the drip

(tape) irrigation system, most of the research and field investigations in Iran have confirmed the high efficiency of
this method in increasing wheat water productivity. As a result, using the modern irrigation system as a management
tool can lead to the improvement of wheat water productivity in Iran. The main problem in this system is the high
cost and low knowledge of the farmer. We can also mention the weak points of increasing the cost of constructing
the irrigation system, the problems of collecting strips for the next crop, and the accumulation of salt in areas with
salty water. Among the strengths, we can mention easier irrigation management, less labor, increased yield, reduced
water consumption, increased productivity, and most importantly, increased cultivated area with the same amount of
water. Another advantage is the use of the water-fertilizer system, which will be very precise, the operation of
fertilizing and irrigation will be done for cultivated crops.
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Table 1- Area covered by modern irrigation systems in the lands following wells and small water sources and irrigation networks (ha)
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Table 2- Area covered by traditional and modern irrigation methods by provinces of Iran (ha)
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Figure 2- The location of areas prone to pressurized irrigation in the main wheat production provinces in Iran
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Figure 3- Use of drip irrigation system (tape) in wheat cultivation
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Figure 4- Pictures of the tape strips collecting device from the farm
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Table 3- Choosing the intervals of tip strips and drippers for
irrigation of a wheat field with different soil textures
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Table 5- The area of susceptible areas, the current situation, and the possibility of developlng pressurized irrigation in Iran (ha)
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Table 6- Proposed implementation area of drip irrigation (tape) in wheat fields in the crop year 2020-2021
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Table 7- Reducing agricultural water consumption with the strategy of developing drip irrigation (tape)
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Figure 5- Different stages of land preparation, spreading of irrigation strips (tape) on the land, and wheat planting
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