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Agriculture and the production of resource-intensive crops, such as corn, account
for a significant portion of energy consumption and adverse environmental
effects. This study was conducted with the aim of examining energy and
environmental indices, as well as the influential factors affecting them, in Alborz
Province. In this regard, all necessary information was collected from the research
farm and other corn (grain and Forage) producers, including all inputs used per
hectare in each cultivation system. The approach of this study was life cycle
assessment, and the methodology was based on ReCiPe 2016. The results
indicated that the input energy for corn (grain and Forage) was 30029.63 and
24378.87 MJ. ha'!, respectively. Meanwhile, the output energy in these systems
was 142590 and 277380 MJ. ha’!, revealing a higher net energy gain in Forage
corn cultivation. The energy ratio for grain corn and Forage was 4.75 and 11.38,
respectively. The largest share of environmental emissions, such as global
warming and human health damages, was associated with chemical nitrogen
fertilizers and diesel fuel. Additionally, grain corn, with its higher input
consumption, contributed more to damages to human health, the environment,
and resources. To improve the energy ratio and reduce adverse environmental
effects, optimizing the use and production of inputs based on precision agriculture
and enhancing agricultural performance through integrated and sustainable
management should be prioritized.
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2- Energy Ratio Ratio Output energy (MJ ha™") / Input energy (MJ ha™")
3- Energy Productivity kg MJ*! Yield (kg ha™)/ Input energy (MJ ha™)
4- Specific Energy MJ kg'! Input energy (MJ ha™)/ Yield (kg ha™)
5- Net Energy Gain MJ ha'! Output energy (MJ ha.i) - Input energy (MJ ha.1)
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Grain Forage
Inputs (MJ/ha) (MJ/ha)
Human labor 705.6 568.4
Machinery 589.38 438.9
Diesel fuel 7883.4 4786.35
Chemical fertilizers 17767.75 15420.72
Nitrogen 15212.2 13690.98
Phosphate 870.8 572.24
Potassium (K20) 724.75 557.5
Micronutrients 960 600
Manure 1800 1800
Chemical biocides 916 815
Herbicide 714 714
Insecticide 202 101
Seed 367.5 549.5
Inputs Energy 30029.63 24378.87
Output Energy 142590 277380
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Grain maize Seed 1.22% Human labor
2.35%
Chemical biocides 3.05%

Manure 5.99%

Chemical fertilizers
59.17%

Maize silage Seed 2.25% Human labor
2.33%
Chemical biocides 3.34%

Manure 7.38%

Chemical fertilizers
63.25%
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Index Unit Grain Forage
Energy Ratio Ratio 4.75 11.38
Energy Productivity kg MJ! 0.32 2.75
Specific Energy MJ kg! 3.10 0.36
Net Energy Gain MJ ha'! 112560.37 253001.13
Direct energy MJ ha'! 8589 5354.75
Indirect energy MJ ha'! 21440.63 19024.12
Renewable energy MJ ha'! 1073.1 1117.9

Non-renewable energy MJ ha'! 28956.53 23260.97
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