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: Abstract
Acr_;epted: 2025/06/29 ¢ Introduction: In recent years, the increase in population and demand for
PP:81-91 : food has led to greater use of water resources, fossil fuels, and chemical

: inputs in agriculture, which has led to many environmental problems.
: Accordingly, the present study has attempted to investigate greenhouse gas

Use your device to scan and read the  : omissions from the use of chemical fertilizers and pesticides, paddy land,

article online burning of plant residues, and fossil fuel consumption for crop production.
O, HA00] : Materials and Methods: In this study, greenhouse gas emissions from the
1 : production of five crops were investigated in the North Rudpi region of Sari
O] i : County using the LCA approach. Life cycle assessment is a valid and

: accurate method for examining the environmental impacts of crop production
: or an activity, and generalizing its results to a national scale provides useful
: information about the environmental impacts of agricultural activities. The

Doi: . : data of the present study were collected through face-to-face interviews with
10.71857/jaem.2025.1201273 : 250 farmers in the 1401-1402 crop year in the North Rodpei region of Sari

: County.

: Findings: The results of the study showed that shirodi paddy has the highest
Keywords: _ : emissions with an average of 2589 kg of CO, equivalent per hectare, while
Burning plant residues, _ : rapeseed produces the lowest emissions with 959 kg of CO> equivalent per
Greenhouse gas emissions, Life  : pectare. Also, burning of crop residues and use of chemical fertilizers in all
cycle assessment approach : crops had a significant contribution to the production of greenhouse gas

: emissions. The study findings are crucial for sustainable agricultural

: policymaking in the region.
Conclusion: According to the results obtained, the greatest damage is caused
by the paddy crop. Accordingly, given the high greenhouse gas emissions of
this crop, in order to reduce greenhouse gas emissions, it is recommended
that the government encourage and support farmers to replace the cultivation
of crops with less pollution and also manage the consumption of chemical
inputs and plant residues to reduce emissions.
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Extended Abstract

Introduction

Food security is of unique importance among
modern and developing societies. With the
growth of the global population in recent years
and the subsequent increase in resource
consumption, the pressure on resources and the
environment has increased. This trend causes
the ability of the environment to meet the needs
of the population to decrease, and as a result,
excessive use of resources causes irreparable
social, economic and political consequences.
Agriculture is one of the important economic
sectors that affects the environment, therefore,
agriculture in the world is of great importance
in terms of quantity and quality due to the
provision of human food. For the production of
agricultural products, various inputs such as
fertilizers, chemical pesticides, etc. are used
along with mechanization equipment and fuel.
The study of the environmental aspects of
agricultural product production on the quality
of the ecosystem is of great importance.
Therefore, life cycle assessment (LCA) is used
as a method to assess the environmental
impacts of product production in different
sectors, based on the evaluation of the
component of resource consumption and the
emission of pollutants into the environment.

Materials and Methods

The main objective of this study is to calculate
greenhouse gas emissions from crop
production in the North Rodpi region of Sari
city and identify the emission factor and
products with the highest greenhouse gas
emissions. The LCA approach was used to
examine the current greenhouse gas emissions
in the region. Tarom rice, Shirodi, soybean,
rapeseed and wheat crops were selected.
Initially, all inputs used to produce the products
and pollutants emitted due to the use of
different types of inputs were listed. Among the
items included in the calculation are the use of
fertilizers and pesticides, fuel consumption in
land preparation, planting, carrying and
harvesting, and burning of plant residues. Each
of these factors can be considered in sections
such as nitrous oxide, carbon dioxide and
methane from paddy fields.

Findings

The results showed that the greenhouse gas
emissions generated by the shirodi paddy were
much higher than other crops studied, and

rapeseed had the lowest greenhouse gas
emissions. The carbon dioxide emissions for
shirodi paddy production were estimated at an
average of 2589 kg CO; equivalent per hectare.
The reason for the high emissions of shirodi
paddy is mainly due to crop residues with an
average of 1220 kg CO2 equivalent per hectare
and fossil fuel consumption with an average of
690 kg CO; equivalent per hectare. The high
emissions from fossil fuel consumption of this
crop can be due to the longer irrigation period
compared to other irrigated crops.

Also, the results show that the greenhouse gas
emissions generated by the Tarom paddy with
an average of 1961 kg CO equivalent per
hectare, ranked second. The high emissions of
this crop compared to other crops could be due
to the high plant residues and fuel consumption,
which was also the case for shirodi paddy.
Greenhouse gas emissions from wheat, with an
average of 1861 kg of CO. equivalent, are
ranked third. The reason for the high emission
rate of wheat is mainly due to the burning of
plant residues and the higher use of chemical
fertilizers in planting Northern Rodpi wheat
compared to other rainfed crops. Soybean
produces greenhouse gases with an average of
1327 kg of CO; equivalent per hectare. From
the comparison of crops grown in irrigated
conditions, it can be inferred that soybean
produces less pollution compared to rice of the
Tarom and Shirodi varieties. This reason can be
justified by the fact that it consumes less
chemical fertilizers and fossil fuels than the
other two crops. The last rank in greenhouse gas
emissions in the study area is assigned to
rapeseed. The greenhouse gas emissions for the
production of one hectare of rapeseed are
calculated to be 959 kg of CO; equivalent.

Discussion and Conclusion

Population growth has led to an increase in
demand for agricultural products and the
shortage of production resources has made the
optimization of resource consumption very
important. Due to the understanding of the
necessity of preserving natural resources and
the consequences of greenhouse gas emissions,
emissions from the use of chemical fertilizers
and pesticides, paddy land, burning of plant
residues and fossil fuel consumption for the
production of selected crops in the Northern
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Rodpi region were examined using the LCA
approach. The results from the LCA approach
showed that the greenhouse gas emissions of
Shirodi paddy were 2589 kg CO; equivalent
per hectare. Tarom paddy, wheat, soybean and
rapeseed crops were ranked next with 1961,
1861, 1327 and 959 kg CO: equivalent per
hectare, respectively. According to the results
obtained, the most damage is caused by the
shirodi paddy crop. Accordingly, considering
the high greenhouse gas emissions of this crop,
it is necessary to reduce the share of shirodi
paddy cultivation and allocate it to other crops
in order to reduce greenhouse gas emissions.

Also, considering the low content of organic
matter in the soil of the region, applying
management methods to maintain and increase
soil organic matter, such as managing post-
harvest residues and especially avoiding
burning them, is considered an essential
measure in the agricultural system. In other
words, it is recommended that straw, stubble
and harvested crop residues be mixed with soil
after adding an appropriate amount of nitrogen
fertilizer and providing moisture at an
appropriate level for microbial activity, which
is necessary given the high share of emissions

through plant residues and their burning in total
crops.
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