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Figure 1- Location of the study area in the country and Kohgiluyeh and Boyer-Ahmad

provinces
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Table 1- The amount of emissions from each input unit

c . X S lode
e 395 p Sk »2 e Wy JSIN Olg b5 52 53 Hlado s
Sl Amoun in per . kil £ C g
Compounds kilogram of fertilizer Amount in per kilowatt o i
P g electricity Amount in per
liter of fuel
co, e 0.580 2.73
N,O 0.0046 18.1%10°
CH, e e 173*10°
s,0 276*%10° 0.004
NH; 0.782 1*10° e
NOX 0.00046 1*¥10° 0.0222
Jsame o5 S adgi sl @ leooled Brae (e =Y Jouzr
Table 2- Consumption of inputs per ton of product
ool a>lg LB s hb s
Input Unit Flood cultivation Rainy cultivation
Water i M’ 1578.46 1338.26
CS g L 34.46 32.46
Urea fertilizer 0350 595 KG 38.46 36.23
Phosphate fertilizer Oliwd 565 KG 38.46 36.23
Electricity pravweged]| KWH e 619.56
Herbicide oS cale L 0.307 0.298
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Table 3 - Determining factors (efficiency) of compounds in impact groups (Nikkhah et al., 2015)

55U 0g,S asly o ¥T ol Performance of cus 5 y o1,
Impact group Unit Pollutants name each combination
CO, CO, =1
Sl ohboS CH, CH, =21
kg CO, e —
Global warming Shachs N,O N,0 =310
Herbicide Herbicide =6.v
s (b SO, SO,=1.2
O S Kg SO, eq NOX NOX=.5
Acidification NH; NH;=1.6
SiS g5y i gy NH; NH;=4.3
kg Nox e
Land eutrophication & d NOX NOX=1.2
s olie g
. s ‘5 B MJ Consumption of diesel 42.86
Disposal of fossil resources
T &b (6 anlss .
. S Em s M3 Water consumption 1
Drainage of water resources
= G kg p,0s eq Phosphate consumption 0.25

Discharge of phosphate resources

556 Gleog,S (3059 5 siledley slo,eSE-F Jgaar
Table 4- Normalization factors and weighting of impact groups

Impact group b o4, Siwloy He518 200339y Refrence guiw
Normalization factor Weighting factor
Sz gube S 8143 kg co, eq 1.05 Mirhaji et al., 2013
global warming
Acidification o gl 52 kg so, eq 1.8 Brentrup et al., 2004 a
SSind oy ganlSadg i g9 63 kg nox eq 1.4 Fallahpour et al., 2012

Land eutrophication
howd 2ol (6 anlss 39167 MJ 1.14 Soltani et al., 2013

Disposal of fossil resources
Oliwd gl 5 adss 7.66 kg p,0s eq 1.2 Nikkhah et al., 2015

Discharge of phosphate resources
o gl andss 626.36 M* 0.21 Wang et al., 2010

Drainage of water resources

(a)f}L,S o> J}.a;uu; S5 .\.Jy 6‘)‘ A.o(v:vLm o-.\.uSd...l:us ol pAe 015.@ UI)M—A Js»\-”
Table 5- The amount of emitted materials and depleted resources per production of one ton of

product in kg
S 5 b st s Sk s
Combination name Flood cultivation Rainy cultivation
CO, 94.076 481.955
NH; 3.007 2.836
SO, 0.1378 1.84
NOX 0.782 1.486
N,O 0.17762 0.16658
CH, 0.00596 0.00561
P,05 17.69 16.66
Diesel fuel 34.46 32.46
Water 1578.46 1338.26

Herbicide 0.123 0.116
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Table 6- Evaluation indicators of grain life cycle in Yasuj city

U9 &5 ol axlg Go Ak a3 Ls Gl y a3l 09 e
Impact group Unit of Classification index Normalization index Weighting index s
measurement
Sk ke, kg CO, eq 1=500.443 1=.0614 1=.064
global warming 2=150.051 2=.0184 2=.019
O gl kg so; eq 1=17.488 1=.144 1= 259
Acidification 2=5.367 2=.103 2= 186
OgulSadg gy kg Nox eq 1=13.978 1=.221 1= 311
Land eutrophication 2=13.868 2=.220 2=.308
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Table 7- Ranking of impact groups
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Land eutrophication Land eutrophication
4 O (gl O (G
Acidification Acidification
3 hod @ilio anlss Sl gl
Disposal of fossil resources Global warming
6 Sl Gl sl il ks

Global warming Disposal of fossil resources
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Figure 2 - Weighting index (final) of impact groups

10% Al s
Rainy cultivation

41%

B global warming <> ok £

B Acidification o sal

® Land eutrophication S 2 mg)a
‘5

4%
Flood cultivation

60%

B global warming —es o= £

m Acidification Ji= sl

® Land eutrophication S—a JapedSads na
e oy (2l Fge Jelse Y S

Figure 3- Factors affecting the environmental index
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Abstract

Industrialization of todays societies, resulted in increased use of machinery and
excessive use of fertilizers and chemical pesticides in agriculture. Life cycle assessment
is one of the environmental assessment methods that is used to assess processes,
products and services. Life cycle assessment method in this study is used to evaluate the
environmental effects of bean production with sprinkler and flood irrigation methods in
the crop year of 2016-2017 using the effects of global warming, acidification, land
euotrophication, depletion of fossil, phosphate and water resources exploited in Yasuj
city. The results showed that the final index of the three groups of environmental impact
factors (global warming, acidification and land euotrophication) in rainfed more than
flood farming and the indices of the three groups of resource depletion effects (fossil,
phosphate and water depletions in both croppimg system. The environmental indices for
sprinkler, flooding and flood irrigations were 0.634, 0.513, 1.14 and 2.26 respectively.
Elimination of unnecessary operations in the planting process and reduction of fuel
consumption, irrigation in the last hours and the beginning of the day when evaporation
is low, the use of biological methods to remove pests and attention to general
recommendations for chemical fertilizers can be effective in reducing environmental
effects.

Key words: Electricity, Environmental Index, Fertilizer, Impact Group, Irrigation
method.
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