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1- Energy Use Efficiency (EUE)
2- Energy Productivity (EP)

3- Specific Energy (SE)

4- Net Energy Gain (NEG)
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Table 1- Average of amount and energy equivalent of inputs and outputs for dryland cantaloupe production
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Fig.1. System boundary of dryland cantaloupe production
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Table 2- Air emission amounts related to the extraction of one MJ energy from diesel fuel in Ecoinvent database
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Table 3- Impact categories, symbol and unit of each of them
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Table 4- The amount of energy input and output in dryland cantaloupe production
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Fig.2. Contribution of different inputs for energy consumption in dryland cantaloupe production
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Table 5- Indexes and various forms of energy for dryland cantaloupe production
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Title Unit Quantity Percentage (%)
($37) v - 1.004 .
Energy use efficiency (EUE)
&3l 90 0 Joj Be  pSsks 1.004 _
Energy productivity (EP) kg MJ?
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Specific energy (SE) MJ kgt
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e 53] e sl 99300.97 57
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e S5 e Jsie 4672061 43
Indirect energy (IDE) MJ ha
Renewable energy (RE) MJ ha

Non-renewable energy (NRE) MJ ha™
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Table 6- Life cycle assessment indices for one ton dryland cantaloupe
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Impact categories Unit Quantity
o e Slge 4l kg Sh eq 1.2
Abiotic Depletion
0 (2 kg SO, e 0.69
Acidification 9°%2¢d '
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Eutrophication g e
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Global Warming
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Terrestrial Ecotoxicity
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Introduction

Cantaloupe is a one-year-old herb of gourds and edible fruit with very good properties. Cantaloupe is one of
the best sources of vitamin A and is rich in beta carotene, which is converted into vitamin A in the body. In
addition, it contains other useful nutrients such as potassium, steel, fiber, magnesium, iodine and vitamins B5,
B3, B6 and B1. Life cycle assessment in recent years has become an appropriate tool for assessing
environmental impacts in agricultural and food industries. The purpose of this study was to evaluate the life
cycle assessment of this horticultural crop in terms of energy consumption and the environmental impacts in the
city of lwan West, Ilam province.
Materials and Methods

The data were collected from dryland cantaloupe producers in the city of Iwan West, llam province using
questionnaires and interviews were collected from farmers. In this study, four important energy indices were
energy use efficiency (EUE), energy productivity (EP), specific energy (SE), and net energy gain (NEG).
Environmental impacts on dryland cantaloupe production were evaluated using a life cycle assessment approach
and the obtained indexes were calculated using the CML 2 baseline 2000 model. Ecoinvent databases were used
to access needed information and data analysis was done with Simapro software. In a life cycle assessment
project, all production processes of a product from the stage of extraction of materials to disposal of the
remaining waste from the product are reviewed and the results of the reduction of environmental degradation are
applied. Each life cycle assessment project has four essential steps including, goal and scope definition, life cycle
inventory, environmental impact assessment, and interpretation.
Results and Discussion
Input and output energy analysis in dryland cantaloupe production
The total input and output energies for dryland cantaloupe were calculated to be 39021.59 and 39190.43 MJ ha™,
respectively. Diesel fuel, agricultural machinery and nitrogen fertilizers were the most widely used energy inputs
with 51%, 24%, and 14%, respectively. Energy use efficiency for dryland cantaloupe production was calculated
at 1.004.
Analysis of environmental impacts in dryland cantaloupe production
In this study, the global warming potential per produced product in dryland cantaloupe production was estimated
to be equal to 202.45 kgCO, eq. from among inputs, diesel fuel had the most impact on the effects of abiotic
depletion and ozone layer depletion, and in all parts of the effects of agricultural machinery and nitrogen
fertilizers, the largest share of pollutants was allocated. The results of normalization showed that the effect of
marine aquatic ecotoxicity and freshwater aquatic has the highest environmental burden on dryland cantaloupe
production.
Conclusions

The results of energy analysis showed that the total energy inputs were equal to 39021.59 MJ ha™. Among
inputs of diesel fuel, agricultural machinery, and nitrogen fertilizer were the most consumed energy inputs. The
energy use efficiency index and the net energy in this study were 1.004 and 168.84 MJ ha™, respectively. The
results of environmental impacts had shown that diesel fuel, nitrogen fertilizer, and agricultural machinery had
been most affected. It is recommended that proper management of agricultural machinery, equipping fields with
new and suitable machines and avoiding the use of tractors and worn-out tools should be put in order to
minimize the energy consumption and environmental pollutants generated by the production. Less use of
chemical fertilizers (especially nitrogen) and its replacement with organic fertilizers can also be affected.
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