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Optimal Crop Production Pattern with
Emphasis on Improving Water Use Efficiency
(A Case Study of Gorgan Mazrae Nemoone
Company)
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Abstract

The reduction of water resources used in the country, on the
one hand, and the increasing demand for agricultural products
on the other hand, has increased the need for attention to the
management of water resources used in the agricultural
sector.This study aimed at codification of optimal agricultural
cropping pattern in Gorgan Mazrae Nemoone Company as
one of leading farms in the agriculture sector of Gorgan
province with emphasizing the increased water productivity.
For this purpose, the statistical data and information of 2015-
2016 crop year of the complex was used in the framework of
multiple criteria decision making model. The results showed
that in the optimum conditions for plant production in this
agricultural farm, the increase in water productivity of 15%,
gross margin of 9%, and net energy production by 20% could
be obtained. Therefore, it can be said that ideals of maximum
gross income and net maximum energy generated as the
economic goals along with the ideal of increasing water
productivity will be available simultaneously. Finally,
according to the results, it was suggested that in order to
increase profitability in this farm, while emphasizing increased
water productivity, wheat, rapeseed, cotton, maize and alfalfa
are the main components of the cropping pattern.
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Table 1- Energy equivalent of agricultural products (MJ/kg)
(555 | J9318) (539U s (sgF ¥ guamo (5551 Jolne = V S

Energy Energy equivalent
Products equivalent Products (MJ/kg)
(MJ/kg)
Cereals 14.7 Beans 14.7
Fruit vegetables 0.8 Dried fruits 11.8
Melon & watermelon 1.9 Stone fruits 1.9
Vegetables glandular vegetables &Root 1.6 Fruits Grapes 11.8
Leaf and edible vegetables 1.2 Granular Fruits 1.9
Others 1.6 Citrus 1.9
sugar cane&Sugarbeet 5.04 Potato 36
Industrial Tea 08 Root
plants Tgbacco 08 plants
Oil seeds 11.8 Others 1.6
Others 25

Source: Hatirli et al. (2006)
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Table 2- Energy equivalent of agricultural inputs (MJ/Kg)
(055945 1 J3515%) (55,9WiS iy By (SW03J (5551 Jolee = ¥ Jguo

Inputs Unit Energy equivalent (MJ/kg)
Water m® 1.02
Nitrogen kg 60.6
Phosphor kg 11.1
Potassium kg 6.7
Herbicide kg 278
Pesticide kg 99
Machinery h 62.7

Source: Kazemi and Zare (2014)
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Table 3- Statistical information on the crops of Gorgan Mazrae Nemoone Company (Per Hectare)

Variable / Crop Wheat Barley Rapeseed Alfalfa Cotton Maize  Sunflower
Gross profit (1000 Tomans) 3328 2210 3660 4086 4700 1900 194
Net energy (MJ) 12004 8104 6891 -47308 3020 407590 2136
Yield (kg) 3800 3500 2000 8000 3000 30000 1200
Water (m?®) 3500 3000 3000 11000 5500 7500 3000
Water consumption intensity (m3/Rial) 7.2E-5 8.5E-5 5.9E-5 0.002 4.5E-5 0.00019 0.001
(kg)'"Chemical fertilizers 650 650 650 800 400 400 400
Pesticide (L) 1 0 0 7 4 0
Herbicide (L) 1 2 1 3 3 0
Machinery (h) 11 10.5 6.5 13.5 11 9

Source: Gorgan Mazrae Nemoone Company; Research findings

Table 4- Optimal crop production pattern with emphasis on improving water productivityin Gorgan Mazrae
Nemoone Company

O 55 diged 48 )30 < i 13 Ol (55908 LI 2 ST L 81,5 Y gumo sl g 5551 -F Jgae

Current production

Optimal production

Crop pattern (ha) pattern(ha) Change (%)
Wheat 1625 2679 +65
Barley 887 0 -100
Rapeseed 526 496 -6
Cultivating area Alfalfa 320 18 -94
Cotton 430 310 -28
Maize 195 196 +1
Sunflower 100 0 -100
Total cultivating area 4083 3699 -9
Profitability Total profit (Billion Tomans) 13.01 14.04 +8
Net energy Total net energy (1000 MJ) 96174 115409 +20
Water productivity Total Water Intensity (m*/Rial) 0.44 0.37 +15
Water (m®) 15.8 14.2 -10
Chemical fertilizers (kg) 2403 2280 -5
Inputs Pesticide (Liters) 5565 5565 0
Herbicide (L) 4853 4853 0
Machinery (h) 39790 39790 0

Source: Research findings
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1- Mathematical Programming Methods

2- Multiple-Criteria Decision Analysis

3- Fuzzy

4- Fuzzy Multiple-Criteria Linear Programming
5- General Algebraic Modeling System (GAMS)
6- Solvers

7- Weighted Goal Programming (WGP)

8- Gross Margin
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10- Water Use Intensity

11- Input Oriented
12- Output Oriented
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