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Abstract
Background and objective
Considering the limited natural resources and the negative effects of inappropriate use of these
resources on both human health and environment, addressing the patterns of energy
consumption remains vital (Baran and Gokdogan, 2017; Ozkan et al, 2004).

Materials and methods

This study was conducted at the research farm of Shahid Chamran University of Ahvaz
in the summer of 2018. Experimental design was split-plot based on randomized
complete block design with three replications. Main plots consisted of agriculture
production systems; intensive (all inputs e.qg., fertilizers, herbicides, and pesticides were
chemical), sustainable (a combination of organic and intensive methods were used to
manage this farming system), and organic (in this farming system, all inputs were organic
and biological, no chemical fertilizers were applied. control of weeds was done
mechanically). Sub plots consisted of three crops; corn (cereal), mung bean (legume) and
sesame (oil seed). In this study, energy efficiency indices were calculated by measuring
the energy equivalent of all inputs and outputs.
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Results

Results showed that the highest and lowest grain yields for corn, mung bean and sesame
were obtained in the intensive and organic systems, respectively. The lowest (1.18) and
highest (3.69) energy use efficiencies were belonged to intensive sesame and organic
corn, respectively. The highest amount of energy consumed (34396 MJha?) was
observed in intensive corn and the lowest with the value of 8247 MJ ha™ was belonged to
the organic mung bean. Additionally, intensive corn presented the highest (94045 MJ)
output energy. On the other hand, organic mung bean showed the lowest value of the
output energy (15279 MJ). Intensive corn and organic sesame had the highest and lowest
amounts of net energy indices with the values of 59649 and 7032, respectively. Although
corn yield in the organic system was nearly 30 percent lower than in the intensive
system, energy consumption for organic corn was 50 percent lower than for intensive
corn

Conclusion

To design an appropriate agroecosystem, it is necessary to consider a collection of
agroecological indices e.g., energy use efficiency, net energy, energy utilization index,
special energy, as well as crop production history and agricultural culture (human
resource productivity index, agrochemical energy, greenhouse gas emission) to find a
balance between both factors based on each region.

Key words: Agriculture systems, Corn, Net energy index, Renewable energy,
Sustainable agriculture
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Table 1. Energy inputs and outputs of the corn, mung bean and sesame production in the different agricultural systems
(Conv: Conventional, Sust: Sustainable and Org: Organic) (Ozkan et al, 2004).

Energy equivalent (MJ.ha™)

Inputs and
Outputs Corn Mung bean Sesame

1
(MJha™) Conv Sust Org Conv Sust Org Conv Sust Org
Inputs (1)
Human labor 137.9  256.1 341.04 2352 30772 382.18 22064 2561 4492
Machinery 21004 13167  1020.7 21644 14483 10533 19073 12477 9279
Diesel 9614 8113 6957.8 44669 35226 2090 3686 2831 1406
Nitrogen 15002 7546 0 3773 18865 0 5659.5  2792.02 O
Phosphate 1307 6535 0 6533 32675 0 6535 32675 O
Potassium 1115 5575 0 5575 27875 0 5575 27875 0
Compost 0 1500 3000 0 750 1500 0 750 1500
Vermicompost 0 1500 3000 0 750 1500 0 750 1500
Nitroxin 0 60 120 0 60 120 0 60 90
Humexin 0 45 60 0 45 60 0 30 45
Crop residue 0 270 540 0 270 540 0 270 540
Herbicide 83405 38128 0 4766 28596 O 11915 4766 0
insecticide 24186 11132 0 18216 11638 0 50.6 2024 0
Fungicides 5616  250.2 0 56592  237.6 0 108 432 0
Electricity 30249 3025 3025 17208 17208 17208 20664  1720.8 ém'
Seed 3675 3675 3675 1117 1117 1117 68.4 68.4 68.4
Total inputs 343963 250621  18432.1 159127 131234 100833 15007  11492.6 2247'
Output (O)
ﬁg?‘; yield(kg 6397.62 511133  4634.16 204038 2762.05  2457.5 711.86 67917  611.1
Energy output 94045 751366 681221 432237 406022  36126.4 177966  16979.2 15279
ol 2.73 2.89 3.7 2.7 3.1 3.6 1.18 148 185
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Figure 1. Renewable and non-renewable input energy production (MJ/ha) of (a) corn, (b) mungbean
and (c) sesame in the different agricultural systems including conventional, sustainable and organic.
N-D-N-R-E: Non Direct Non-Renewable Energy, N-D-R-E: Non Direct Renewable Energy, D- N- R-
E: Direct Non- Renewable Energy, D- R-E: Direct Non-Renewable Energy
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Table 2. Indicators of energy use in maize, mung bean and sesame production in different agriculture systems
(Conventional, Sustainable and Organic)

Energy Indices (MJ)

Plant  Agricultural Ener Specifi Labor
tvoe systems  Energy use Net 9y PECTIC  Agrochemical ~ Emissions ~ productivity
yp Yy officienc productivity energy E fCO (kg h)
y energy (Kg.MJY) (MI.KgY) nergy ) 2
Conv 2.73e 59649a 0.18d 5.38de 0.84a 22112a 91.39a
Corn Sust 2.89d 49175b 0.19¢c 5.08e 0.68c 18660b 39.32b
Org 3.69a 49690b 0.25a 3.97¢g 0.38¢ 16003c 26.63c
Mung Conv 2.71e 27311c 0.18d 5.41d 0.67d 10274d 12.5d
bean Sust 3.09c 27479c 0.21b 4.75f 0.51f 8102f 8.97e
Org 3.58b 26043c 0.24a 4.1g 0.21h 4807h 6.43f
Conv 1.18h 2700e 0.05g 21.2a 0.72b 8478e 6.35f
Sesame Sust 1.48¢ 5487de 0.06f 16.92b 0.55e 65119 5.22f
Org 1.85f 7032d 0.073e 13.49c 0.17i 3234i 2.68g
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