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Figure. 1. Life cycle assessment framework (ISO 14040, 1997).
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Table 2. Characterization factor for each studied impact category
(Brentrup et al., 2004b; Biswas et al., 2008)

Clat o 56kS sl 4, CO, Jslee 02l) Sloz (hale,S by
Global warming potential (in kg CO, equivalent per kg emission)

Sibe patie sl (PS5 5k5) oolo
Characterization factor Substance (kg)
1 CO,
21 CH,
310 N,O

Gleas! 5,5 5LS Sl 4SO, Joles axlg) ous (gl Jommilsy
Acidfication potential (in kg SO, equivalent per kg emission)

Sibe patie sl (PS5 5k5) oolo
Characterization factor Substance (kg)
1 SO,
0.28 NO,
1.30 NH;

Glazl p,55kS” G5l 4 NOy Jolaa) (St slapllaips: 50 (ogemilSids gl Joniliy
Terrestrial eutrophication potential (in kg SO, equivalent per kg emission)

S5k pasiee 556 (p55kS) osls
Characterization factor Substance (kg)
1 NO,
5 NH;3

(Lasil o85S (6lil 4 POs Jola) ol sloplisipg 1o (gl gl il
Aquatic eutrophication potential (in kg PO, equivalent per kg emission)

S3lspaiie 556 (p55kS) osls
Characterization factor Substance (kg)
1 P
0.1 NO;
0.13 NO,
0.33 NH4
0.35 NH;
0.42 N
0.42 NO;-N

595 Ol crl 5l G 099l J s S ails oS
3 omizen il awils o Slas  g0b; )...al.. €359y
Mg wad Sllog caw el gla Fa)b a5 Lol
,» 14 (Bannayan ef al., 2010) ssi o o e
FE bajles 5l g2g B e bl 1 (S
Ayl coS Jles 0, Sloe b oogus iy
poS oy ol Sl iale S Jomlly 0 it
Sl )8 0T 5o Jolae ozl AAVEY Ll
PSS YV 5l G 6985 g lp &b 5 S
321y AYVIVY L plp w0 poiS sl 9 680 50 05958
b sl als 5 S syl 4 S alST o Jolre
Jol> S o (isr a5 ekS Pl i o388

055 Bras it polie 4 Cowd paiS o Sles
.(Soltani, 2004) o oolatwl mlss Gijln 51 58,08
Ld e, Sigma plot L1581 6 5 5 solarul b o S

Ap ey 4 ms g @l pasS als o Slee 0 5V

SYYoYY e Gpme bld o e 4o o5 YA o VA L
(¥ Jga2) sl sy 1S 0 (39505 0,55k -
als 0,8l yuiSTly oamolis a5 ¥ ooz olul »
paseds wlel (g 395 Bpan (lire & o paif
P eSS Py YV b (g Bpae 45 29d o
90t oz ge s 5 2l Srplliipg: sl e 4 LS



Y

VAT /sl oyles ko Jlos foMe Sliizs

) =hhs slepllaipg 515 cnl Lasl (e osee Jdo
9 Mk g (Bpme aberd (sladyS Sras
58wVl el Barker-Reid et al., 2005) )l Soa
=YY Ll ) Wl e pasS adgs gl 51 N2O
(B rae i3y doyo +[+#=+/V1) kgN,O-N/ha /Y
SGyae & |yl opl sase JJo oyl .soges (,l55
Loy 65,85 Slbee 5 djsrd alend slassS
(Brentrup et al., 2004b) ,Ken 5 ol ol
4 awly (60l olie 4 NH3 jlacsl ol a5 sl o
GRIFIL a5 555k & sl 39y 995 Bpan (i
sl 4 5 Gl el Gl (are SBras
oS axzals bl azmen oliie ol cdl il
L 68 (Stamen Lo & NH; (giluslil Jouily
@ ez Lol plerd Oy 4 39y Sras ol
N0 efzg 4y Slalls bajls Lal oY e
el i ala)Sal, Sl plgie a8 s g5l
Oy & JIslesss Sran 5 55 Slles
S o bt ooy sl LK
o8 5 (5,050 .(Braschkat er al, 2003)
el gl CO, ezl oy (Moudry et al., 2013)
isgad 0yl oS skS IOOAN Ll |y el ay
leplaipgs o CHy jLasl LYo oy bodes cpl »ogdle
Ly sbul g b slassS Grae 5l AL ()
b cou base 8 ol laml andl ol B2
G Sl wezg ol b cwl Ll smie lac s
el ;3 39290 CHy clale 4z 5155 az s mpo o
T ol ler Gl Joilty Jy wend COs 31 28
(FAO, 2003) el CO; 1 i 1l
S (sl 5o sl 55 09,8 Jailiy YL
Glil 4 0,568 oSt 6o Jobas axlg VOV L ply o
2 0595 eSOk YVl i Jlade (sl ails o5 S5
60 Jolres axlg Yo ¥ L Joleo oo paiS sl 5 LS
Fe )l het b sl s 55 Sy (el 4 9,555 eS|
pUS (o0 ,id (pizpan ol Cewdy 9y p S 5kS
(3sr 955 Bras Oliee GVl (2l oS oy
Gl 09,5 p5 3 daemme 4 NHs (e (n it Lol
Syae 9 5l Gy SR JSE) 0 carge |y
Gl el S s slaplls o s sleosS
1y oo ol Sty 5 b Jamo 4y baoany¥T La]

0395 S ras zoka plos o 50 CHy jlasil ol5ee a0
AV JS5) 092 05 b o 5 (2 sloplliips: sl
oy 4 sl slals Lal g adgs edese JJo
Syae 4y by pe paiS wlgs slaplliips: ;5 N2O 5 CO;
dilizee YT pile 608,80 5 dewd slacs g
5 o3 N Sl (39555 955 Bras 5wy anl
el _w,p L (Fallahpour ef al., 2012) S
Ot oS il LBl 50 Lz o puS oy
slp s o5 SoGhil a4 )5 weST g0 Jolae wls
Pl sl g )t 0 0,5l VP -VA (6055 rlan
Gl a4 5,5 9enST g0 Jobeo axlg A O/FF L il oo
el obj,l L (Meisterling ef al, 2009)
LCA ) ooliceal U 55,01 1o S5 5 il paiF o
el jo b pSelS SO adg ax 51 adls Lbl
ST (50 Joles woly o,55LS ¥ sy el SIS
sl jlade 1 zeS Glie 4 Gliee cnl (g ol o)
ST g0 cdale ol38l 5 ogdle gy 0olesp allas o
Sl 00l QL""‘J Lm‘s..u)]s ‘_¢’>).’ VALY us)s u’.b U")S
YA @ YVO 5l o) 0,5 yawws! 0 N)O clale oS
ool a8l asly ol s Ol b oo nglg
‘W w‘ W U)‘ mY w);u S 9e um:‘).s‘
Iy el o5 L Jheadl jo 8 clale ol ax S
S ST 60 3l ey pln YV T e S il
4 COy jlazl IS a0 09 (Crutzen, 1981) col
W95 elerd SlrosS oy 4y bgpe pekies 5k
a> Sy opas (Brentrup et al.,, 2004b) <.l
250 pdS Ay o Sles (59,05 095 Bras yil3dl b
Sl moldl wades sleanje jioldl L egdle wgS
Sl Jlis a1y lasme 4 sllS sbosl5 Ll 3 CO,
KNoges i, (Barton ef al., 2008) |, Sen 5 55 ,L
Lglxbr:Ué.i O o Lg‘:\.il:'r.lf Lgl.a:)‘lf )l.......u‘ u‘r*" as
(Bouwman, 1990) ;. .(Brentrup et al., 2004a)



Sl 5z Sloj ) sliial b 458 53 i 055 laplls ae oy T (s S0 5 Jop >

Table 3. Average grain yield of dryland and irrigated wheat based on N fertilizer level
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Figure 2. Global warming potential for one functional unit of (a) irrigated and (b) rainfed wheat at

different nitrogen levels (kg N.ha™").
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at different nitrogen levels (kg N.ha™).
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Abstract

Life cycle assessment (LCA) is a methodology for assessing the environmental impacts associated
with a product, by identifying, quantifying and evaluating the resources consumed, and all emissions
and wastes released into the environment. This study examined the environmental impacts for irrigated
and rainfed wheat agroecosystems of Iran based on nitrogen levels by using LCA methodology during
year of 2013. Four steps such as goal definition and scoping, inventory analysis, life cycle impact
assessment and integration and interpretation were considered based on ISO 14040 methods. Impact
categories were global warming, acidification, terrestrial eutrpphication and aquatic eutrpphication.
After normalization and weighting of the indicator values, environmental impacts (EcoX) was
calculated. The results showed that the highest yield for irrigated and rainfed wheat agroecosystems
were recorded with 3.8 and 2.8 t.ha” by using 200-220 and 50-60 kg N.ha™, respectively. In irrigated
wheat agroecosystem, the maximum global warming, acidification, aquatic eutrophication and
terrestrial eutrophication were observed in >220 kg N.ha™ with 889.61 CO, equiv./t grain, 1.53 SO,
equiv./t grain, 2.41 PO, equiv./t grain and 1.11 NOy equiv./t grain, respectively. In rainfed wheat
agroecosystem, these values calculated in >60 kg N.ha™ with 937.73 CO, equiv./t grain, 3.03 SO,
equiv./t grain, 3.74 PO, equiv./t grain and 5.05 NOy equiv./t grain, respectively. EcoX ranges for
irrigated and rainfed agroecosystems were calculated with 0.47-0.55 and 0.34-0.43 per one ton grain,
respectively.

Keywords: Acidification, Aquatic eutrpphication, Environmental impact, Global warming, Terrestrial
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