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Abstract

Background & Objectives: One of the most pressing challenges facing humanity is achieving
sustainable food production while preserving the environment. Agriculture currently represents a
major source of greenhouse gas (GHG) emissions. The increasing atmospheric concentration of these
gases accelerates climate change and its detrimental effects worldwide. This study aimed to develop
a dynamic module to investigate the environmental impact of plant production in Iran.

Materials and Methods: The module facilitates the estimation of fuel, electricity, and energy
consumption within the agricultural sector of Iran. Additionally, it enables the assessment of
greenhouse gas emissions associated with agricultural production at both national and provincial
levels. Calculations within the module were conducted for a total of 36 plant types, encompassing 18
field crop, 13 fruit plants, and 5 vegetable crops. The module differentiates between rainfed and
irrigated agriculture at both national and provincial scales.

Results: Our results revealed that plant production consume 440,720,680 MJ yr-1 energy,
encompassing both direct and indirect energy inputs, at country level. Of this total energy
consumption, 73% is allocated to field crops, 22% to fruit plants, and the remaining 5% supports
vegetable production. Additionally, 89% of the energy used for plant production is dedicated to
irrigated conditions, while the remaining 11% sustains rainfed agriculture. Annually, 21456 thousand
tons of carbon dioxide equivalent are emitted from plant production in Iran. 66%, 28%, 6% of this
amount of emission is due to the production of field crops, fruit plants and vegetables, respectively.

Conclusion: Aligned with the principles of sustainable agricultural product management, the module
facilitates the investigation of various environmental impacts at national and provincial levels. These
impacts include: the effects of changing on-farm management practices for plant production,
variations in input consumption, adjustments to cropping patterns, reductions in losses and waste, and
population growth.
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