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Table 1- Therate of inputs and outputs in canola production systems (per ton of grain)

Marine aguatic ecotoxicity

kg 1,4-Dichlorobenzene eq.

955169959 a=>lg RSN
I nput\output Unit Mean
Irrigation LT M? e o 1458.5
. Nitrogen (y59 yws Kg o ,5sks 83.5
wileocd 255 Phosphate cliws Kg ¢ 55k 62.5
Fertilizer .
Potassium guwwliy kg p,5sLs 62.5
Pesticides b isesl Kg ¢ ,5sLs 0.63
Electrical energy a1 KW &gl 586
Nitrate oy kg p,5sLs 11.69
Pesticides s sl kg ¢ ,5sLs 0.189
s co. g
Inventories 2 9rfos '
co kg p,5sLs 414
N,O Kg ¢,5sls 115
NOx kg p,5sLs 4.83
B o5 S ol e sloazli -V Jgaa
Table 2- Environmental impacts for production of one ton of canola
Flglegis s>l el
Impact categories Unit Mean
Sl Como gouno 07 35 5% 5V Jole o S5lS 881.626
Human toxicity kg 1,4-Dichlorobenzene eq. '
2 loonbgid (gl Okl Jolas 555 0.42781
Photochemical oxidation kg C,H, eq. ’
SB Cowgoms O 9 6o -F ) Jobeo o S5k 70793
Terrestrial ecotoxicity kg 1,4-Dichlorobenzene eq. '
e SLOT Corogoume O 95 60 ¥ 5 ) Jolea o SLS 288.665
Freshwater aguatic ecotoxicity kg 1,4-Dichlorobenzene eq. '
Sl3T ST Cuwgoume O 35 @3 -F 51 Jolas o SolS 618515.14
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Abstract

In recent years, growing awareness of environmental problems, particularly global
warming, has raised concerns about the impact of greenhouse gas emissions on the
global atmosphere. More life cycle assessments are used to assess and compare the
environmental impacts of energy production and the economic aspects of producing a
product worldwide. The am of this study was to evaluate and anayze the
environmental effects of canola production in terms of life cycle assessment (LCA)
using SimaPro software with the am of focusing on environmental impacts. In order to
perform the experiments, one ton of rapeseed was used as the operational unit. Required
data were collected from 30 farms in Alborz province. The results indicated that the
potential of human toxicity, terrestrial ecotoxicity, freshwater aquatic ecotoxicity, and
arine aquatic ecotoxicity per ton of rapeseed production were 881.63, 7.08, 288.67, and
618515.14 kg 1,4-dichlorobenzene equal (1,4-DB eq.), respectively, and photochemical
oxidation potential was 0.43 kg C,Hs eg. The amount of nitrogen, phosphate and
potassum used to produce each ton of rapeseed was about 84, 63 and 63 kg,
respectively, and the amount of diesel fuel and electrical energy were estimated at 133.5
liters and 586 kW, respectively. Also, the CO,, CO, N,O and NOx emissions were
about 361, 4.1, 11.5 and 4.8 kg per ton of rapeseed, respectively. It was aso found that
chemical fertilizers had the largest contribution among the evaluated inputs in the
canola life cycle. As awhole, this study showed that the management of nutrients and
pesticides can be considered as a strong point for optimizing the environmental impact
of rapeseed production.

Key words: Environmental index, Globa warming, Human toxicity,
Photochemical oxidation, Terrestrial and aguatic ecotoxicity.
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