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ABSTRACT

Evaluation of energyyflow in agro ecosystems is considered to be a valuable technique for evaluation the
sustainability level‘ef.these ecosystems. Hence, a study was conducted in 2018 growing season to evaluate energy
input, output and gnergy balance indices of sunflower production in Khoy, Iran. The total energy input and output
for wheat production was found to be 31001.61 and 246666.67 MJ ha%, respectively. The largest share of energy
inputs wasrelated to chemical nitrogen fertilizer followed by diesel fuel and machinery which were responsible
for 43.98,"25:74 and 8.42% of the total energy input, respectively. Among the inputs energy, the share of non-
repewable energy for sunflower production was relatively high and efforts should be made to substitute renewable
saurees for some part of the non-renewable sources. The energy ratio (energy efficiency) in these fields is low
(1°57 and 7.96 for seed and biological 96/7, respectively) and should be sought to promotion it. Energy efficiency
in grain production and biological was calculated to be 0.66 and 0.57 MJ. Kg?, respectively. The energy
efficiency of the grain was about 11% of the biological energy efficiency, which indicates that about 89% of
productive energy related to straw and if the straw is not properly used, productivity declines sharply.

Keywords: Sunflower, Energy flow; Energy use efficiency; Input energy; Output energy
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Table 2. Energy equivalent of inputs and outputs,in,sunflower fields

Variable Unit  Energy equivalent(MJ/unit) References
Input energy ¥
Human labor h 1.96 Uzunoz et al., 2008
Tillage, Spraying and fertilizing  h 62.70 o1 Singh et al., 2002; Singh et al., 2003
Machinery
Transportation h 29:80 Fluck, 1992; Biondi et al., 1987;
Fuel L 56.31 Singh et al., 2002; Singh et al., 2003
Nitrogen Fertilizer Kg ¥5.40 Uzunoz et al., 2008
Phosphorus Fertilizer Kg \ 10.90 Uzunoz et al., 2008
Potassium Fertilizer Kg O 9.90 Uzunoz et al., 2008
Farmyard manure Kg 0.3 Singh et al., 2002; Ozkan, et al. 2004
Other fertilizers (micronutrient)  Kg> 120 Singh and Mittal., 1992
Insecticide 1< 237 Hilsbergen et al., 2001
Fungicide v L 196 Hilsbergen et al., 2001
Herbicide < L 288 Hilsbergen et al., 2001
Water for irrigation m3 0.63 Uzunoz et al., 2008
Seed Kg 3.60 Ozkan et al., 2004
Output energy
C{rain Kg 25 Hatirli et al., 2005
{Straw Kg 12.5 Singh and Mittal., 1992
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Table 2. Energy indicators and their definitions

Indicator Definition
Direct energy inputs Fuel and human labor
Indirect energy inputs Machinery, fertilizers, pesticides, seed and ...
Renewable energy inputs Human labor and seed
Non-renewable energy Fuel, fertilizers, pesticides and machinery
Total energy input Total direct and indirect energy inputs
Grain output energy Energy in the harvested grain
Biological output energy Energy in the harvested Biological(grain and straw)
Output/input ratio Output Energy/Total energy input n"
Energy productivity Output (kg/ha)/energy input
Net energy ratio Output energy-Total energy input N - )
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Figure 1. The contribution of each input to the total input energy.
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Table 2. Amounts of inputs and outputs in Sunflower fields of Khoy townships
Quantity used per Total energy( MJ.Ha)

Energy sources Hectare
Input energy
Human labor 260.08 509.76
Land preparation 6.92 13.56
Planting 7.17 14.5
Fertilization 1.17 2.27
Spraying 15 2.94
Harvesting 201.67 395.27
Separating 23.33 45.73 S o
Transportation 18.33 35.93 y
Machinery 51.25 2610.20 QO
Land preparation 6.92 433,68
Fertilization 1.17 78:15
Spraying 15 92.05
Separating 23.33 > 1463
Transportation 18.33 I¥9  546.33
Fuel 145.16 3 7980.28
Land preparation 70,67 3979.24
Fertilization 20.2\8\ 1142.15
Spraying 10:14 571.08
Separating 20.28 1142.15
Transportation - 2028 1142.15
Fertilizers N 532.17 16369.83
Nitrogen Fertilizer" g 295 13635
Phosphorus Fertilizer\ 141.67 1572.50
Potassiuni-Fertilizer 133.33 893.33
Farmyardimanure 30 9
Other fertilizers'(micronutrient) 2.16 260
Pesticides 55 1425.67
N Insecticide 1 237
< Fungicide 1.17 228.67
Herbicide 3.33 960
Water for irrigation 3271.2 2060.86
Seed 12.5 45
N Output energy
4Grain 1950 48750
Straw 15833.33 197916.67
S



0
SilSo (qwikigo (oo 0 SIS (puodd 3 )% @

O 391 & gl 390 g i g @ &
d"-"’{":."‘f"“f"“df“‘f""f" PBuali ..3 iversiey
11%
" = Grain
I Straw
! N
3
. 89% v O
\\
A,
Figure 2. The contribution of each output to the total output,energy.
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Table 4. The division of the type of corisumption energy and contribution of each them to production of sunflower

Title Consumption energy(Mj.Ha™) /.
Total energy input N 31001.61 100
Direct energy inputs 8490.04 27.39
Indirect energy inputs 22511.56 72.61
Renewable energy inpats 554.76 1.79
Non-renewable energy 30446.85 98.21
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Table 5. Energy Indicators in Sunflower Cultivation

Grain Biological
Output/input ratio 1.57 7.96
Energy productivity 0.06 0.57

Net energy ratio 17748.39 215665.06
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