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1- Environmental risk mapping (ERM)

2- Life cycle assessment (LCA)

3- Environmental impact assessment (EIA)
4- Multi-agent system (MAS)
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Fig. 1- Life cycle assessment framework (1SO 14040, 1997)

Mg dily g 03905 (ol 4y 03,5 Iy 3959 (slaodlys 5 Adl o puS
Anly 0,8 o )y B a il g (bl 3)50 0395 (pl 43 0l

W35 oo o A8 1 dse b 5 Sl (60 )Sas

faallias Jas 035a 9 Shaal i yai- Jgf ala e
ly e Jud 1 S eamileg 0955 patede § Ban (g
(Brentrup et al., sl o 3l aiels g ailobus sl <5358

asly WJgi deyie jpe Lidgh cpl 40 adllas 3)50 dilolw .20044)

1- Objectives and definition of scope



1398 3l 3 oylecs A1 alr o559l owliis por 4y 810

‘oladd il o)l p g ala e

sbaie2gd 9 Ladgyy Jolod 5 wjos doye cpl jl Ban
o alye ) oaal Cunsay Glioj pAIS gyt g @y Mg wlobs
(et BT (slaeg S 51 oy sl pglaie cul 4 g 035
ooy Wodls ol g 50893, e s3lsgminio j5iSla
&leoy,S ISO ululys (Khorramdel, 2012) sais 23055 9
Brentrup et al., 2004a; ) siwa ;5 5l Joloi 5l
[Finkbeiner et al 2006

sl olabe S
gy sl 8 e lise ol sl | Sler ey Sl
s 5 el ML jo 5 ) (955l slapls el
.(Brentrup et al., 2004b) 5,5 o I, 5 ol 5)50 s L8]
5 CHy O, Jolis (¢50liS clidllas 3 Lol sl clals
Joles bl 09,5 (ol & bgyye Sluwloes 45 48 aiisly o NOx

(150, 1997) (1 Jguo) 351 (sjluo LS CO,

e (Sl
o (e Sl 55 el (3959 (e oy b 23S
Slilan Jolse ssly j3 p)56lS” ygoay aSSO2 bl 4y 9 S
(Brentrup et (1 Jous) $ud (gl luss 29 0 oyl 3,58

al., 2004b)

Ogaeulsada i !
gNHs 3,0 b (St clapllsipgs 55 (asls ol 585 olie
.(Brentrup et al., 2004b) (1 Jgus) 395 oo dewlxa NOy

0433538 galie 0 gLy 4ulas
3y50 (g dgi dilolw ;0 0u By im0 (e g el S «lawd
.(Brentrup et al., 2004b) .3 o3l )18 b))l

2-Life cycle impact assessment (LCIA)
3-Characteristic factor(CF)
4-Global warming potential
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Table 1- Characterization factor for each studied impact category (Brentrup et al., 2004b; Wang et al., 2010)
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1- Disability adjusted life-years
2- 1, 4-Dichlorobenzene-equivalents
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Introduction

Food security in parallel with the preservation of environment and natural resources, has become a critical
issue in the world. Wheat as the main food for human has allocated the high cultivation area each year in the
world and in Iran as well. Agricultural systems due to the consumption of fossil fuels and chemical output has
introduced as the biggest consumers of energy and natural resources, also it has contributed serious role in bio
environment problems (Roy et al., 2005). The environment seeks a system to provide the necessities of current
generation, aswell as prevention of resources s for the next generation. To study the positive and negative
effects of cropping systems, the researchers have introduced multiple methods to study bio environment effects.
In this regard, one of the best method is the life cycle assessment (LCA). Management method plays critical role
in bio environment effects of cropping systems. LCA study of wheat frequency has conducted in Iran and the
world. This study compares two conventional and progressive cropping management systems of winter wheat in
Mayamey farms in Shahrood city using the life cycle assessment method.

Materials and Methods

Life cycle assessment (LCA) was conducted using data of winter wheat fields in Mayamey, (Shahrood city)
with two conventional and progressive management methods. LCA includes four steps (purpose definition,
study practice area, assessment the effect of life cycle ,results integration and interpretation). At the first step,
the functional unit of one ton was determined, then data was classified, normalized and weighted, finally the
indices of global warming, eutrophication of agro ecology, discharge potential for possible recyclable resources
, poisoning and land use were analyzed .

Results and Discussion

The ecology index resulted from LCA method in progressive management is higher than conventional
management. The emission rate of effective greenhouse gases for global heating potential index in the studied
cropping systems is 461.98, 309.48 units equal to CO, kg for the conventional and progressive management of
wheat fields respectively. Potential of acidification index in agroecosystems with different conventional and
progressive managements are 4.43 and 3.13 units equal to SO, kg per functional unit. Results shown that the
bioenvironment effects of eutrophication potential in dry systems in winter wheat production was 33.35 in
conventional agroecosystem and 23.75 for progressive agroecosystem per NO, kg dissemination . Results of
discharge potential for possible recyclable resources shown the highest gas use is 2.54 m®.ha™ in conventional
agroecosystem and 1.53 m*.ha in progressive agroecosystem respectively, while other non-renewable sources
such as rock phosphate and potash were 6.75 and 3.39 in conventional afro ecology respectively and this amount
was 5.25 for phosphate and 2.43 for potash in progressive agroecosystem. The study indicated that in
conventional managed farm the poisoning effects of heavy metals cadmium for human and dry agroecosystem
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were 0.00033 and 1.40200, respectively, where it was 0.00030 and 1.28501 in agroecosystem for progressive
management. The occupied land for each ton of wheat was computed as 1840 for progressive management and
1493.3 m® for conventional management.

Conclusion

Results of LCA shown that phosphate resources depletion for discharge potential index of renewable
resources and eutrophication of dry agroecosystem has more bioenvironment effects than other indices, also the
results of both conventional and progressive management of winter wheat agroecosystem shown that the bio
environment effects of progressive management has been more than the conventional management, while it is
shown higher yield and the higher use of inputs dont mean higher yield necessarily. Results may be important
for farmers and agriculture managers in the region in case of a sustainable management procedure.
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