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Table 1. Equivalence coefficients of inputs and outputs for wheat production

Energy
Input/Output Unit  equivalent Reference
(MJ unit™!)
Input
Human labor h 1.96 Ozkan et al., 2004; Yilmaz et al., 2005; Mohammadi et al., 2008
Diesel fuel L 56.31 Banaeian and Zangeneh, 2011
Oil L 47.8 Kitani, 1999
combine Kg 87.63  Unakitan and Aydin, 2018
Machinery kg 62.7 Giampietro et al., 1992; Erdal et al., 2007; Mohammadi et al., 2008
Electricity KWh 11.93 Mobtaker et al., 2010
Chemical pesticides kg 120 Khoshnevisan et al., 2013
Manure kg 0.3 Hiilsbergen et al., 2001
Nitrogen (N) kg 66.14 Yilmaz et al., 2005; Esengun et al., 2007; Mohammadi and Omid, 2010
Phosphate (P205) kg 12.44 Yilmaz et al., 2005; Esengun ef al., 2007; Mohammadi and Omid, 2010
Potassium (K20) kg 11.15 Yilmaz et al., 2005; Esengun et al., 2007; Mohammadi and Omid, 2010
Water for irrigation M3 0.63 Mohammadi et al., 2008
Seeds (wheat) kg 14.7 Mobtaker et al., 2010
Output
Wheat grain yield kg 14.7 Giampietro et al., 1992
Wheat straw kg 12.5 Yaldiz et al., 1993
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Table 2. Average inputs and the energies of inputs and outputs in irrigated wheat production

1-5 ha 5-10 ha 10-15 ha
Input/Output Quantity Energy Energy Quantity Energy Energy Quantity Energy Energy
put/Sutpu (Unit/ha) (MJ/ha) ratio (%) (Unit/ha) (MJ/ha) ratio (%) (Unit/ha) (MJ/ha) ratio (%)
Input
Human labor (h)  16.67  32.67 %014  13.83  27.11 %013 1246 2442 %012
Machinery (h) 551 513.82 %216 455 40210 %1.94 418 37867 %193
Diesel fuel(L) 11221  6318.55 %26.53 9420 5304.40 %25.65 84.05 4732.86 %24.08
Oil(L) 183 8765 %037 152 7272 %035 137 6551 %033
Nitrogen (N) (kg) 155 1025170 %43.04 135  8928.90 %43.18 130  8598.20 %43.75
Phosphate (P205)
and Potassium  144.59  1798.74  %7.55 136.53 1698.48 %821  109.04 1356.43  %6.90
(K20) (kg)
Chem‘C"(lL‘;eS““des 10.88  929.94 %390 583 49855 %241 846 72328  %3.68
Seeds(kg) 249 388440 %1631 240 3744 %1811 242 377520 %19.21
Total “gﬁ‘;)e“ergy 23817.47 %100 20676.26 %100 19654.57 %100
Output
Wheatﬁg“ vield 5505 58579 %5972 4300 63210 %5882 4430 65121 %5737
Wheat(slt(gw vield 5160 30500 %4027 3540 44250 %4117 3870 48375 %4262
Total O‘Eﬁ}‘; energy 98079 %100 107460 %100 113496 %100
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Table 3. Energy indices in irrigated wheat production

Operation levels

Index Unit 15 ha 5-10 ha 10-15 ha
Energy ratio - 4.12 5.20 5.77
Energy productivity Kg/MJ %17 %21 %23
Energy intensity MIJ/Kg 5.98 4.81 4.44
Net energy gain MJ/ha 74262.03 86773.74 93841.43
P8 g5 )3 (65 5l alisee JBAI-F Jguer
Table 4. Different forms of energy in wheat production
Operation levels
. 1-5 ha 5-10 ha 10-15 ha
Energy forms Unit —F———— oo
Content  Percentage = Content  Percentage Content Percentage
Direct energy Ml/ha 6438.87 27 5404.23 26 4822.79 25
Indirect energy MJ/ha 17284.76 73 15193.03 74 14755.88 75
renewable energy MJ/ha 3917.07 17 3771.11 18 3799.62 19
Non-renewable energy MJ/ha 19806.55 83 16826.15 82 15779.05 81

YYA



VAN Gl Iyl 0 ket [ngs 0,90 [dke Sl

poS adsi 655l g solatdl slaazls p (6)lo po 0 pobaw (LB

Soke el ol cel Yo Tes 60,00 calise
b ol cetS il golaw 3 Jpame a5 Slly
bl LS V-0 cuiS 5 zshw (Joux opl 4 4y
.\.:|93L50 ol ol &5 s alls ..\AT).) Ol S
al wbide slodad o 5l ol sgw 28, o 5l Jdoa
i 45 55 (Omidi ef al., 2018) 4l 1Kan 5 ol
a5 WS Glo Gle Ol 0 palS (g5, 05>
baaile 5l ool Sl ¢ el); Slakad gy SgS
99 pse o il 1) wbie sladad o 5l eslatul § (55 ,5laS

D9 o0 Sl sladse Sl cely

olaid! gy fodxi

38kee glp Bgiyranl B9, F5alsS (5051 b
50 Al sgw g @BL aelys (S daue oS pais
losls as” ol Hlis cwyp 9j50 bojles ;o 9 LSe
w5 sl oalple (O Jguz) wog Jloy @ie sl
s ooliwl F (g ol )b cyge3T 51 laosls uilslg

Cj.la.w BN oaslw 9 L(bodl.ej Jfa.o u‘).o.é Courog
Jelow g i S 9 7 Jeu 50 )lope e Al
Jesz el oals w1l Joaz jo soladl slo asli

Tobw )0 g Jlade yate Guibly oS wes e lis P

obadl gl asls g5 (o) Stz i panl= 85,550l (y905] @l -0 Jsar
Table 5. Results of Kolmogorov-Smirnov test to investigate the distribution of economic indices

Variable Average Standard deviation Z Kolmogorov Smirnov Significant level (P)
Wheat yield per ha 4238.23 254.50 0.107 0.200
Straw yield per ha 3523 404.01 0.123 0.200
Total cost per ha 2637385 219191 0.123 0.200
Gross income per ha 7413566 447256 0.110 0.200
Profit per ha 4779181 632141 0.077 0.200
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Table 6. Economic descriptive statistics of irrigated wheat production in Dehloran region

1-5 ha 5-10 ha 10-15 ha
Input/Output Standard Average Standard Average Standard Average
deviation deviation deviation
Grain production (kg/ha) 163.38 3985 174.80 4300 254.50 4238
Straw production (kg/ha) 217.05 3160 271.62 3540 404 3523
Seed consumption (kg/ha) 7.3 249 4.71 240 8.50 243
Nitrogen fertilizer (kg/ha) 25.81 155 31.62 135 28.31 140
Phosphorus and potash fertilizer (kg/ha) 21.88 152 12.86 144 30.10 137
Chemical pesticides (kg/ha) 0.51 2.72 0.29 2.29 0.46 2.40
Water consumption (M>/ha) 78.42 7998 947.13 6943 986.50 6978
Human labor (h/ha) 5.20 102 9.46 79 10.56 93.60
Machinery (h/ha) 1.92 18.27 1.05 14.93 2.39 15.75
Average cost (10 Rials/ha) 59767 2896068 63337 2602831 219191 2637385
Average total income (10 Rials/ha) 284266 6964100 308638 7510374 447256 7763200
Average net income (10 Rials/ha) 275040 3740132 319165 4643219 632142 5132094
G050 50 alie mabaw o o] pasS oy olaidl slo sl -V Jgox
Table 7. Economic indices of irrigated wheat production in different field areas
. . Unit Field area
Economic Indices
1-5 ha 5-10 ha 10-15 ha
Grain yield Kg/ha 3979 4293 4423
Product sales price 10 Rials/ha 1700 1700 1700
Total production cost 10 Rials/ha 3223968 2879181 2631106
Gross production value 10 Rials/ha 6964100 7510374 7763200
Net income 10 Rials/ha 3740132 4643219 5132094
Benefit tocost ratio 10 Rials/ha 2.16 2.60 2.95
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Table 8. Analysis of variance for grain yield in different field areas

Source of variations df Sum of squares Mean squares F Significant level
Between group 2 1047166.667 523583.333 17.007 0.001
Within group 27 831250 30787.037 - -
Total 29 1878416.667 - - -
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Table 9. Analysis of variance of profit or net income at different field areas

Source of variations Sum of squares df Mean squares F Significant level
Between group 85121209 2 4256060 37.35 0.001
Within group 30764115 27 113941 - -

Total 11588532 29
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Figure 2. Average net income per hectare at different field areas
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Figure 3. Contribution of inputs to the cost of production of irrigated wheat at different field areas
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Abstract

To evaluate the role of different levels of exploitation on economic and energy indices of irrigated
wheat production in Dehloran city, Ilam province, Iran, this study was conducted and the farms with
areas of 1-5, 5-10 and 10-15 ha were surveyed. The sampling method was simple classification and the
energy indices including energy ratio, energy efficiency, energy intensity and net energy as well as the
economic indices including production cost, gross production value, net income and profit to cost ratio
were evaluated. Data analysis of variance and the economic calculations was performed usin SPSS
and Excel softwares, respectively. The results of analysis of variance showed that there was a
significant difference between the treatments at the 1% probability level in term of energy and
economic indices. Evaluating the energy indices indicated that for farms with an area of 1-5, 5-10 and
10-15 ha, the energy ratio index was 4.12, 5.20 and 5.77, respectively, while the energy productivity
was determined 0.17, 0.21 and 0.23 kg.MJ"' and the energy intensity was 5.98, 4.81 and 4.44 MJ kg™,
respectively. The proportion of renewable energies from the total input energy for the studied areas of
1-5, 5-10 and 10-15 ha was stimated to be 17%, 18% and 19% and the proportion of non-renewable
energies was 83%, 82% and 81% , respectively. The profit to cost ratio was also evaluated to be 2.16,
2.60 and 2.95, respectively. The results of this study showed that with increasing cultivation area,
energy ratio, energy productivity and profit to cost ratio increased and energy intensity and production
cost per ha decreased. The best treatment was also determined 10-15 ha. Therefore, it seems that the
development and implementation of necessary programs for land consolidation will improve the
energy and economic indices and increase the efficiency and productivity in agriculture.
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