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Figure 1. Geographical location of the studied prces in this research
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Table 1. Production and cultivation area of whewt erop plants in the studied provinces in thigaesh

Total Crop Total Crop Irrigated Rainfed Ir\::/%ztaetd Rvsr:rg:td Total wheat Total wheat
Province area production wheat area wheat production production area production
(1000 ha) (10°ton) (ha) area (ha) (ton) (ton) (ha) (ton)
Alborz 38 0.91 10437 - 55761 - 10437 55761
Isfahan 236 3.22 52700 17200 263076 16994 69900 0780
Ardabil 611 2.93 73200 247241 309375 406298 320441 15673
Khorasan-e-razavi 710 5.72 175090 125000 647865 160005 300090 807870
Khuzestan 1010 14.96 384000 151300 1691861 16815035308 1860012
Golestan 676 3.57 159688 220311 714690 795607 379999510297
Hamedan 654 3.31 80110 322820 362892 316892 402930 97276
The whole of Iran 11766.49 82.99 2127990 38007388843253 5728750 5928728 14592003

" Ministry of Jihad-e-Agriculture, 2016
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Table2. Numberof samplestudiedin eachprovince

Province No. of sample
Alborz 24
Isfahan 20
Ardabil 100

Khorasan-razavi 24
Khuzestan 57
Golestan 35
Hamedan 29
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Table 3. Energy equivalent of inputs and outpuisrigated wheat production

Inputs/Outputs eci?is;?gnt (ME]J/nultni ) Reference
Inputs
Labor 1.96 h Ozkast al., 2004; Yilmazet al., 2005; Singtet al., 2002
Diesel 56.31 L Singkt al., 2002; Singh, 2002 Erdalet al., 2007
Machiney 62.7 kg Sing# al., 2002
Chemical fertilizers
Nitrogen (N) 66.14 kg Yilmaet al., 2005; Esenguret al., 2007
Phosphorus (i®s) 12.4 kg Yilmazet al., 2005; Esenguret al., 2007
Potassium (KO) 11.15 kg Yilmaz et al., 2005; Esenguret al., 2007
Pesticide 120 kg Mandalet al., 2002; Singtet al., 2002 ;Canakciet al., 2005
Seed 25 kg Burhanet al., 2004
Electrisity 11.93 kwh  Burhaa al., 2004
Transportation 3.05 Ton.km Kitani, 1999
Outputs
Grain 14.7 kg Burhast al., 2004
Straw 12.5 kg Burhaet al., 2004

" Quotation from Vahedi and Younesi Alamooti (2016).
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Table 4. Energy content of consumption inputsiiigated wheat production in the studied provincesurrent research
Alborz Isfahan Ardabil Khorasan-e-Razavi Khuzestan Golestan Hamedan
g Z g Z g z g Z g Z g E g Z
2 5 =2 g 2 & g 3 2 g 3 & 5 5 & 5 53 & o 5 =2 ¢
5 & £ 5 < £ 5 < £ 5 £ £ 5 < £ 5 < £ 5 S € 3z <
a = Q 5 fe) o 5 fe) o 5 fe) o 5 S g 5 fe) o 5 e o 5 fe)
S = g c b 5 c T S c IS S c IS = c < 5 c < 5 c o
5 o s © 3 s T o s © 3 s 3 s & 3 2 & o 2 =
= > = > = > = > = > = > = >
= Qo = o = o = o = Q = o = Q
g = g = g = g = g = g = g £
Labor (h/ha) 89.33 17509 0.39 9296 18220 0.20 158.1309.93 0.80 93.74 18373 0.18 171.4336.00 0.66 3475 68.11 0.26 235.76462.09 0.94
Machine (h/ha) 35.17 2205.16 4.85 30.28 189856 2.05 28.28 1773468 58.97 3697.42 3.53 31.61 1981.95 3.807.13 1074.014.10 28.47 1785.07 3.62
Fuel (L/ha) 185.15 10425.6622.93 157.57 88729 9.57 131.077380.55 19.04188.29 10602.6110.13 162.7 9161.64 17.97104.45 5881.4722.45 111.92 6302.22 12.77
Fertilizer
Nitrogen (N) (kg/ha) 240.19 15886.3234.95 275.50 18221.5719.65 236.6 15648.7240.38 352 23281.2822.24 397.1 26264.1951.53 129.12 8539.99 32.60 297 19643.5839.79

Phosphorus @®s) (kg/ha)

Potassium (KO)
Electricity
Chemical

Herbicide

Fungicide

Pesticide
Water
Seed

197.50

(kg/ha) 11058 1233 2.71 5945 662.87 0.71 11.27
(kWh) 410.40 4896.07 10.77 4322.73 51570.1755.62 275
(kg/ha) 121 28798 063 16  380.8 041
(kg/ha) 070 1512 0.33 056 120.96 0.13
(kg/ha) 0.86 87.03 019 044 4453 0.05
(mha) 4687.70 4781.45 10.52 6125.62 6248.13

(kg/ha) 195.44 2873 6.32 211.7 3111.99

2456.88 5.40 112.55 1400.12 1.51 76.04

1.05
0.27
0.35

945,94 2.44 1516 1885.90 1.80 158.87 1976.34 3.88 70.00

870.8 3.32 263 3271.72 6.63

125.66 0.32 103.75 1156.81 1.10 133.5 1488.53 2.92 50.01 557.61 2.13 50.93 567.87 1.15

3280.75 8.47 4420.39 52735.2550.37 173.87 2074.27

249.90 0.64
58.32 0.15
3542 0.09

1.3
1

1.36

6.74 4904.88 5002.98 12.91 6986
3.36 268.3 3944.01 10.18 229.2 3369.24

309.4
216
137.632
7125.72

0.30 1.01
021 0.1
0.13 0.2

6.81 4021.1 4101.52
3.22 224.8 3304.56

240.38
21.6
20.24

4.07 0 0 0.00 674.05 8041.42 16.29
0.47 0.35 83.3 032 137 326.06 0.66
0.04 0.15 324 012 0.06 1296 0.03
0.04 0.10 10.12 0.04 0.98 99.18 0.20

8.05 4297.00 4382.94 16.73 4799.7 4895.69 9.92
6.48 319.55 4697.32 17.93 269.03 3954.74 8.01
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Figure 2. Contributiowf direct and indirect energy use in irrigated wh@aduction in the studied provinces
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Table 5. Wheat grain and straw yield, input-ougngrgy and energy indices in irrigated wheat prodangn the studied provinces
. Grainyield Straw yield Input energy Output energy Net energy gain Energy E.n(.ergy Energy Energy produc'u_vlty Energy intensity
Province (Kg/ha) (Kg/ha) (MJ/ha) (MJ/ha) (MJ/ha) efficiency efficiency _ productivity  based on grain (MJ /kg)
based on grain (kg/MJ) (kg/MJ)
Alborz 5341 6692.52 45458.84 162169.28 116710.44 57 3. 1.73 0.26 0.12 3.78
Isfahan 4442.3 5331.66 92714.8 131958.8 39244 1.42 0.7 0.11 0.05 9.49
Ardabil 4490 5495.7 38755.34 134700.1 95944.76 348 1.7 0.26 0.12 3.88
Khorasan-e-Razavi 6190.17 2504.16 104701 122297.53 17596.53 1.17 0.87 0.08 0.06 12.04
Khozestan 4512 6046.38 50971.2 141901.8 90930.6 8 2.7 1.3 0.21 0.09 4.83
Golestan 4068.42 5944 26198.07 134105.9 107907.83 .12 5 2.28 0.38 0.16 2.62
Hamedan 6116.2 2848.27 49362.64 125511.69 76149.05 2.54 1.82 0.18 0.12 5.51
Average 5022.97 4887.37 58308.83 136092.15 77783.31 2.87 1.487 0.212 0.101 6.02
anlllas 5,50 slaliwl o ol paiS adgs solaidl sla msls g laosl s daas 0 -F Jgax
Table 6. Cost, return and economical indices @jated wheat production in the studied provinces
Province Tota_l cost Seed_ return StraV\_/ return Total_return Net return Benefit_to cost Productiyity Producti_vity
(1C° Rials/ha) (10°Rials/ha)  (1C*Rials/ha) (1C°Rials/ha)  (10°Rials/ha) ratio (kg/1C Rials) (kg/1C Rials)
Alborz 47885.502 70501.2 8031.024 78532.224 30&45.7 1.64 0.251 0.112
Isfahan 42120 56427 6396 62823 20703 1.49 0.232 050.1
Ardabil 39015.747 59268.792 6594.84 65863.632 2EBE 1.69 0.256 0.115
Khorasan-e-Razavi 28850 79111 3004.8 82115.8 58265. 2.85 0.301 0.215
Khuzestan 25534 60908 7509.684 68417.684 42883.684  2.68 0.422 0.177
Golestan 19704.197 52889.571 2577.142 55466.713 623575 2.81 0.508 0.206
Hamedan 41937 78850 4741 83591 41654 1.99 0.214 460.1
Average 35006.635 65422.224 5550.641 70972.865 63228 2.16 0.312 0.154
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Figure 4. Contribution of different operations (@emt) at the cost of irrigated wheat productiothia studied
provinces in this research
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Abstract

With increasing world population and energy liniitas, access to sufficient energy in the future
will be difficult. Assessing the energy balance &&na scientific method to measure the stability an
sustainability of an agroecosystem are considditeel objective of this study was to evaluate thegne
consumption and economic analysis of irrigated wpeaduction in seven provinces of Iran including
Alborz, Isfahan, Ardebil, Khorasan-e-Razavi, Khuaes Golestan, and Hamadan. Required
information of this study was collected via questiaires and face to face interviews with irrigated
wheat farmers in the studied provinces. Then, usmgrgy equivalence equations, input and output
energies and energy indices were calculated. Bhdtseshowed that the highest and lowest inputggner
were obtained from Khorasan-e-Razavi and Golestawintes with 104701 and 26198.07 M3ha
respectively. Alborz and Khorasan-e-Razavi prownbad the highest and lowest output energy in
irrigated wheat production with 162169.28 and 12239 MJ.hd, respectively. The maximum
contribution of input energy for Alborz, Ardebil,hKzestan, Golestan and Hamadan provinces was
regarding to chemical fertilizers, while for Isfahand Khorasan-e-Razavi was irrigation energy.
Average input energy, output energy, energy ratmergy productivity and net energy gain for all the
studiedprovincesvere58308.83V1J.hat, 136092.15WJ.hat, 2.87,0.212kg.MJ* and77783.3IMJ.hat,
respectively. Agricultural machinery with 34.87%dhhe largest contribution of production cost. The
highest and lowest energy productivity values wareined from Golestan and Khorasan-e-Razavi
provinces with 0.38 and 0.08 kg.MJespectively. The average benefit to cost ratis .16 and the
economic productivity index was 0.154 kg pef Rials. The results of current study showed that th
production of irrigated wheat in the studied arefasan is justifiable in terms of economic and &gy
balance. Therefore, with respect to energy sudidityain production and conservation agriculture
principles, it is possible to increase the culimatarea of irrigated wheat production.

Keywords: Benefit to cost ratio, Economic productivity, Eggiindex, Net energy gain
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