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Table 1. Information on Observed Cropping Pattern in Shahdad County in
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Selected Crops in the Observed Cropping pattern Slasin
axig gros &l pass S Specifications
Alfalfa Garlic Irrigated Wheat Irrigated Barley
1124 617 408 509 (lS0) ol 5 gl
Areas under cultivation
25770 17324 3985 3114 OS2 52 0555 2,Slos el
Average yield (Kg / Ha)
13104 11970 4032 3528 GBS 55 o i) Jpame B pas o]
Consuming water (m? / Ha)
11770 7610 1530 1280 OESe 53 a o) Jpazme ol Sl
Water requirement (m? / Ha)
2026 2052 312 304 (Sl ;) )5 595
Labor (Man-Hour)
658 1907 567 540 (S 5 p,55LS) wdg slaJule 0o
Other inputs (Kg / ha)
8000 11000 13000 12000 (L) o
Price (Rials)

NETWAT I3 655 5 olagds Gioe 65,5laS sl 5550 calidins s

Source: Questionnaire, Shahdad County Agricultural Jahad Center and NETWAT Software.
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Table 2. Parameters Used in Algorithm Ant Colony Optimization

. 8 ax g0 olows S5 ol
0 P Number of ants Number of repetitions
1 0/05 0/1 1 60 400
Source: Research Findings iz slaasl ae
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Table 3. Results of Algorithm Ant Colony Optimization Based on Binary
Knapsack Problem

Crops o
axss oo R Specifications
Alfalfa Garlic Irrigated Irrigated
Wheat Barley
1124 617 408 509 (L52) 00d osalive ol (555Ul 0 2S5 o
Areas under cultivation in the observed cropping pattern
651 998 588 421 (ESe) diy S (5501 o 2S5 o
Areas under cultivation in the optimized cropping pattern
Source: Research Findings §uiod gloasl aio
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Figure (1) Comparison of observed cropping pattern and optimized cropping
pattern
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Table 4.Crops Net Return in the Observed Cropping Pattern and Optimized
Cropping Pattern

AL 033l slacs s et by sl (J,152) sossosmlive alls 033l
(4o y) (8“’;_ r’: ) Z?‘;::Jret“r; ; Observed net return 1o Jsae
Iimiz u i
Net return changes ?Thousand Rials) (Thousand Rials) Crops
(Percent)
-32/80 6515059/2 969436371 ol
Irrigated Barley
1 puss
81/01 18152967/6 10568179/2 ¢ s
Irrigated Wheat
144/93 181338795/6 74037778/8 -
Garlic
-58/16 46464669/3 111048952 i
Alfalfa
23/42 252471491/7 205349273/1 ﬁs’;r’;"

Source: Research Findings GBeiod sloaisl aie
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Table 5. Gross Profit in the Observed Cropping Pattern and Optimized
Cropping Pattern
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(a0 ) AL (Jb,)l2) (L,
. Gross profit of optimized cropping Gross profit of observed cropping

Gross profit changes

(Percent) pattern pattern
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Table 6.Consuming Water in the Observed Cropping Pattern and Optimized
Cropping Pattern
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Figure (2) Comparison of water consumption of crops with observed cropping
pattern and optimized cropping pattern
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Extended Abstract

Introduction

The optimized cropping pattern can not only sustainably preserve water
resources but bring more income as well. Therefore, since no research has
been done on optimizing cropping pattern in the Shahdad county, this study
identifies the optimized cropping pattern in this region with the goal of both
maximizing farmers’ gross profit and decreasing water consumption.
Materials and Method

Since more than 90 percent of the current cropping pattern in Shahdad is
cultivated with the four following crops: irrigated barley and wheat, garlic,
and Alfalfa, the needed data were collected during 2016-17 crop year, from
450 farmers who cultivate these four crops simultaneously. 106 farmers were
selected for face-to-face interview by using questionnaire and based on
simple random sampling. The ant colony meta-heuristic model based on
binary knapsack problem to achieve the optimized cropping pattern was used.
Results and Discussion

The ACO algorithm showed that the cultivated area of irrigated barley, irrigated
wheat, garlic, and Alfalfa changed from 509, 408, 617, and 1124 Ha in the
observed cropping pattern to 421, 588, 998 and 651 Ha in the optimized
cropping pattern, respectively. Therefore, the gross profit, by 282.96%, has
increased from 201.59 billion Rials in the observed cropping pattern to 772
billion Rials in the optimal cropping pattern.

Suggestion

Results showed that optimized cropping pattern in addition to saving 5% of
water consumption, will increase gross profit to 282.96%. Therefore, it is
suggested to change cropping pattern based on results of this study.
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