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5- Cradle to gate
6- Cradle to grave
7- Gate to gate

8- Functional unit
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1- Goal and scope definition

2- Life cycle inventory

3- Life cycle impact assessment
4- Interpretation
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Table 1- Average input levels in low, medium and high input wheat production systems in 14 selected provinces with 95%
confidence interval (CI)

Low input Medium input High input
g o eolg Jaw y2a wle o
Iean 95% CI IMean 95% C1 Mean 95% CI
Seed (kgiha)
Lk 170.0 11.3 220.0 12.3 280.0 37
Manure (ttha)
5,5 0.5 0.087 1.20 0.224 3.20 0.46
Herbicide
(kgfha} .20 0.05 0.81 0.157 214 0.12
S5 el
Insecticide
(kg'ha) 0.28 0.023 0.55 0.206 1.3 0,164
A 4k
Fungicide
(kg/ha) 0.15 0.07 043 0.086 .93 0.091
A
NAfertilizer
(kgfha) 1075 12.3 190.0 20.05 3120 16.4
EIC ey
Poertilizer
(kgfha) q8.0 1713 183.0 18.08 2500 227
et ;‘,,54
Efernlizer
(kgfha) 12.4 5.11 29.4 13.74 530 106
-
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Fig. 1- Scope and boundaries for life cycle assessment of wheat production systems
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1- Multifunctional
2- Allocation
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Table 2- Off/on farm activities and the resulting emissions which in life cycle inventory of wheat production systems

Resourcesfemissions A2 s Sowce e Reference 1ot
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Minersls  { ol i oBRis) gitee e P, K Ferlilizerprodustion Ko P glaoy® ady Eeotnwent, 2007
Land use cnmi it Fleld operations (i e Ercoinves, 2007
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1- Swiss Agriculture Life Cycle Assessment
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1- Characterization

2- Land use

3- Abiatic resource depletion
4- Global warming potential
5- Eutophication potential
6- Acidification potential

7- Ecotoxicity potential

8- Human ecotoxicity

9- Aquatic ecotoxisity

10- Terrestrial ecotoxicity
11- Characterization factor
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Table 3- Impact categories and contributing factors with the related characterization factor (CF) used for life cycle impact
assessment (LCIA) in wheat production systems of lran

Impact calegory v, 5 Conlributing factor 5 jobe Uit aady CF  Reference Jste
Resource depletion  abondis Fosal fiels Joddeig. M 1 Cuines (20023
Phosphale REHER. 4 B ey 1% Cruiree (2002)
Fotash iy it i M ey 44 Cinee (2002
Land use i oS Field operstions _sij cidas m? 1 Guinee (2002)
Global werming e 2§ COg kg COg e i IPCC (2006
CHy kg OO ey 4] IPCC 20068
H kgCOgey 310 IPCC (2006)
Acidification RELI I 504 kgB0g e i Hejungs st ol (1950
MH; kgSOzeq 185  Heijungs st al (1992)
NO, kgSOzeq  0F  Hejungs dal (1992)
Ewvtrophication i Fols kgPlgeg 134 Cruinse (20023
HO5 ¥gPO eq 042 Guines (2002)
HH; kgPOgeg 033 Guinee (2002)
WO, kgPOg ey A3 Crudnes (2002}
FOS £z POf 2y 1 Cuines (2002)
Ecotoxiefty 85,08 uane Hesvymetals . foouw kgl ADB ey 3 Guines (2002)
Pesticides (a1} { fpe ot pa o3t kgl 4DB eg b Crudnes (20023

Al e glie (Sid b ol clayptansST (ylusl (glp Cuomw 9 Sl 4 4y CF luie (@
il oglite (St b o (elapiugusS] i luil gl o 5 (Sl & aty CF Sl (b
a) Different CF values depending on type of metals and Human, aquatic or terrestrial ecotoxicity.
b) Different CF values depending on type of pesticide and Human, aquatic or terrestrial ecotoxicity.
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) c v 7 g L e
- Lt - i ey
noos - 7 //’ Y 44 Y 7
%n 10 - / é A, B 7 i
g Z vz g 3
28} s - b =
al b)
0 T T o T T 1
Lirw Medinun High T.owr Mednm Thgh
bputs level Inputs level

314 Jg55S (b U 15 Jg5 85 (@ 498 @i sy gaelliiog: 13 (6591 Jolao cunss 32) waos i pu ilio 4S5 (ylme -2 SO
PRV H RN
(P=0.05) 1,155 ¢ Iy gimo coglis S o gy (sl slapSilio
Fig. 2- Depletion of non-renewable resources (energy equivalent) in wheat production systems over the country a) GJ.ha™
and b) GJ.t* grain
Means with similar letters are not significantly different (P<0.05).
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Land area
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2012 odS3l oS paiS g5 sLmpllaipgs 53 (51 B paa
5l a8 (Hulsbergen & Kalk, 2001) cusl 039y i 3 J5351K5
Ol S 0y Shos lire atdl sl a8 lpl sy slaplles
5 St yio 3,901y (bl oy 2l o VL Slho 4y 5 oS
45 3 Byae 550l (Meisterling et al., 2009) ,Sen
acyie 05lgy U adgl dlge she I S5 50l 508 1o o paiS ols
2 o5 28 5 Slae Cluiasl b &5 ol b 5 il 4 Jg355 32
i 59D (g jail e iSe 5 Jo5K5 8/96 Jolae ¢ )iSa
» 1y 50 ol Juae (Piringer & Steinberg, 2006) 5 ksl
piiS &b o p J5IS 39 1588l puiS 15 quly (slarete
piS g slapllas sl l) (55 ol olliee o 63)S° ()15
11035 e 4l o5y Jg318S 315 b 18 sgue 15 L)l
45 (Nemecek & Erzinger, 2005; Dalgaard et al., 2001)

9 2l ey bl o 0y Slas Cgld Judody puss dlely oyl azl

Yield

Yield (1/hu)

N o

Low MMednumn High

Inputs level
Plpg 3 55 4ild 5,Slos b ol jod y9ullS o35 slaollis o9 15 a8 dils (5 S Mg sl @3 e (le -3 UK
(P<0.05) 555 (6l sine glis Sy By > b (pnej Clins (o ySilio il o 3 Shoe sl oySile lne Blyoul (3900 bglas
Fig. 3- Mean land area required per ton grain in wheat production systems over the country

Vertical bras show standard error of means for grain yield, means of land area with the same letters are not significantly different
(P<0.05).
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1- Global warming potential
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Fig. 4- Mean values of different emissions from wheat production systems over the country a) kg.ha* and b) kg.t* grain
Vertical bras show standard error of means.
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Fig. 5- Global warming potential (GWP) due to different greenhouse gas emissions from wheat production systems over the

country a) kg CO.eq/ha and b) kg COeq/t grain

Means with similar letters are not significantly different for total GWP (P<0.05).
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2- Eutophication potential
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1- Acidification potential
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Fig. 6- Acidification potential (AP) due to different emissions from wheat production systems over the country a) kg SO,
eg/ha and b) kg SO,4eqg/t grain
Means with similar letters are not significantly different for total AP (P<0.05).
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Fig. 7- Eutophication potential (EUTP) due to different emissions from wheat production systems over the country a) kg PO,

eg/ha and b) kg PO,eq/t grain
Means with similar letters are not significantly different for total EUTP (P<0.05).
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Fig. 8- Eutophication potential (EUTP) due to different emissions from wheat production systems over the country a) kg PO,
eg/ha and b) kg PO,eg/t grain
Means with similar letters are not significantly different for total EUTP (P<0.05).
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(Guinee et al., 2004.)
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