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Nowadays, following the development of agricultutleere are concerns about
adverse environmental consequences such as waterais pollution, reduced
fertility, soil erosion, and depletion of resourcbased on the use of non-
renewable inputs that need to be addressed. tistabhis study was conducted
to investigate the effect of input consumption and depletion and the potential
for damage to environmental pollutants in the ctimaonditions of Gorgan and
Zahedan during the 2019-2020 crop year. In thidytthe fuel consumption of
diesel, water, vermicompost fertilizer, use of agen fertilizer nano-chelate,
phosphorus nano-chelate and potassium nano-chelat, complete use of
chemical fertilizer (from urea, triple superphosggheand potassium sulfate) as
inputs were considered prone to environmental demédg general, for the
production of one ton of portulaca oleracea, Gorgeity creates less
environmental burdens than Zahedan city due todessumption of inputs in all
sectors. Based on the results of the final indesam be concluded that among the
impact groups, the impact group of global warmirithva value of 5.819 kg (kg
CGO; eq.) in Zahedan city and 5.814 kg (kg £€y.) in Gorgan city in the
production of one ton of portulaca oleracea hasenpatential for environmental
damage than other impacts, then the impact grodpssfl resources depletion at
the rate of 4.489 MJ / kg (kg equivalent to crudgin both Zahedan and Gorgan
has the potential Environmental damage. Based eretialuation results of the
environmental index (Eco-X) and resource depletiodex (RDI) for the
production of one ton of portulaca oleracea, Zahed#ty has a higher
environmental index (Eco-X = 5.819) than Gorgawy ¢Eco-X = 814.5) showed
and created more environmental burdens. Howeverregbource depletion index
(RDI), considering the 100-year target time intérwehich means the time when
the resource is expected to be available, is fdredan city (RDI = 7.677) and
Gorgan city was calculated at the rate of (RD1845).

Cite this article: Noori, M., Farzaneh, S., Shahriari, A., Seyed Bha8. (2022). Investigating the effect of input
consumption on land depletion and the potential damage to environmental pollutants in the climatic
conditions of Gorgan and Zahedan. Journal of NatdiEavironmental Hazards, 11(31), 193 -206.
DOI: 10.22111/jneh.2022.39174.1827

© Alireza Shahriari
DOI; 10.22111/jneh.2022.39174.1827

Publisher: University of Sistand Baluchestan

" Corresponding Author Email: ali_shahriari@eco.asli



b buo Oyl

FIV1-£1A0 & Sig # bLs

Homepage: https://jneh.usb.ac.ir

FIV-EPYY ol b

1F) 5l oFY o)lads (pd0 3l 0590 ¢ gruub dmo Ol bl g}y sode alxo

SLONIIT T Juuiliy g (o ) @ilio 4l 51 03I S yao il (o 2
Oladty g O 55 couldl T p 0 (asmo S

) S . .o %Y w e Yoo, \ .
R S Bgiy o (65U e Lo gude Al 58 ks (6595 (pumxo

el ek Bimo olRadls o orrle wlin 9 (55,9LaS ouSiislon ool 55 9 dsi 09,5 (655 (sgmiils )
s eosbio) giome olSiils o xrabs gulie 5 (655l saStilon ol S5 5 aulss 0,5 o bolial ¥

(Jsime 0005 Oliarsh 5 Gl o8l (a6 0580L 0 9 LSl iz 0uSiidls w (gLa8 05,5 Loils ¥
s el g olSiils «xrabs golie 5 (655LiS saStiloe cale Suisj 5 aulys ogF colinl ¥

RV

o OleMb|

ol (Sogll ol apmmouny oollash glavalyy 9550 10 2l S)S5 (55,588 ansgi JLisas 090!
aaxs hB e slaoslys 1 solaiwl aly 5 sl ads § S ol 3 (ol jials deas (S>
Gran 3B gy ssbitet Ghagh ol sl o)l (nl 3 (aljlr wiails oS Cenl oaal Sz,
POV el Jlo (b et s sloosn VT col Joaily § o) lie 4l laoslys
(CesgeaS 09 355 w0l (J9)l5 S ge Bpan (gl al o plml Glasly g Q8,8 Gl e 9
@bt 095 JolS Bran g pualiy 355 M 5L 5 5iud 955 S 9l ()39 55 995 S 9l B e
4 ] s (53955 ool Glsier (eeoly Slilsw 5 Uy Sliwd nse ol e )
Jedoay Q55 gt ad 3 adsle 05 G o il 4 (IS ke ad i8S Ly e jlame
skl plaaly i g 4 Cond 655 Shaame la)l ST slagisu (sles )0 Laosled eI S ras
il 53l 08 il sloos 8 s 145 288 4 e el el S el 2 S
PS5 OIAVE ke 5 sl ol e o COp p,Fsks L Jobee p,5lS OMA Jaie b Sl
Shls DIl plo 4 o 43 absle (5 S adsi 0 (S Gl 0 COp e S5ls L Jolae
FIPAR Oliee & (o mlie aclss 5 01 51 Gy eddlion 55 (aemocis ol nily
el iy Syl G55 5 ey Gl ol 93 0 50 (o Cd Jolee 0,55kS) £ ,T5kS 5 Jo5lSe
sl b 23ls 5 (BCO-X) amocis (23l b)) @l Goll » ool amocans;
(ECO-X= 0IM Q) oo asls loaly s i @b 5 adge 5 SO oy sl5l & (RDI)
sl 6ty e sloylis g ols oLas (ECO-X = BIAVE) 5,5 oliw 0 ) o |, (5 59k
Do glioe ay Al Ve Ban glej o3l (i3 )5 ka5 0 4 axgily (RDI alis a2l Ll oS
= VIPVY) (liee 0 Olasly (liw o (sl eadly (s 3o J5 5590 aie 99500 (S & Sloj

20,5 auls (RDI = 0/3%0) (50 4 5,5 oyliw o 51 9 (RDI

gy Al o g4

Ve FNY Zwlg.)é é})b

VE NV IYY il g g6

R SRVAR VAL SR I

igls slaejly
csorldl gl s
Eco-X asls

Sz shaleS

Agle o S

Jesils g ooy @lie 450 laooles B pan 230 () LV F 1) OB55,5 ot 25 dms L e 6L e spudan 15 3 s i 15 595 0 L]
NATY 5 (PN s ammes Lo Sl bliee lanl) 5 05,5 canldl Ll o dasome Cons slooais¥T comn]

@ROIE

e (i S B8y (6l e Lo e il 8 koo (558 s ©

DOI: 10.22111/jneh.2022.39174.1827
Ol by g b oKy %Y

Email: ali_shahriari@eco.usb.ac.ir

(s o3 g) (5t Lo e =*



VP Sle Y opled )Y 055 ank Jams ol bl \aF

doddo

(o8l o5 oauay (Oliviera et al., 2020)=cul > o cwwjlase mpo Jlawe aloxjl o8l S5 034 5ol
DAl &y g 098 o0 Dgmire (20 Ctel 4 (oltws 9 (65,5l DY gaze a5 (59)] B IS (2 Fetes S S
Voo b3 (IPCC, 2013 ceul ools 3 b cov |, Siasans § Sis gbl alox | ol calisue gblis
wanl Jlo Ve e b jo sl atsls iali8l ol 5 le a0 ) e 4 e e (sled (1Sl atsdS JLus
ol p olaseiils (IPCC, 2014 05 YU \lizxed (pe) ebaws sloo Kl a5 Wiloo )7 s i Lol o]
cdale alamsde LB ili8l Cge bl s 5 goladdl glacdled 5 il GlalbdS glajls jLacsl a5 S 4l
Sl e gy Gl slajl8 o e (Damm et al., 2017wl 0030,5 o) yamas! jo SlaillS sla 8
(Shaemi Barzakyo! L g o3l eyis s dunST a8 a8 IS ylio o0y S aunST60 15l 05, Le il ciule 5
5 whal Glacodlad Ll ijls 0929 o) 92 0 ok jsbay 3lE ) .and Nokhndan Habibi, 2009)
ey GialeyS somuny 5 00l g2 glad o Ll al (ol il i 35503 2l (o1 5l (AU sla Soyl]
oads plsil ) o L3 sla e (b o oS (l8l oss 4 by e Slalllas gl (Babran, 2007)sloas e
i gty ol adl (Koocheki and Kamali, 2010¥losgs j5iS )0 oauay ol 590 Whe Sod ol
ol @85 13 axgid 90 S (g),0laS Slady p byess cpl SIS g anily S el ceddl slo sl
oobide [0 00,0uS Gldlas bl pilivs ) pl jo Bl s onuny 0590 0 FEBs Sledbl 4 Sloiws
(Koocheki and ail oo b yoss cpl 4 adlain 2 (65,0laS oy sbopingw (Sl cmiinm 5 ot
Nasiri Mahalati, 2008)
Ghroslys S5 5 o mlie o hewd G gn Jio ogume mlie 5 ooliiul &l logas (5)0leS Sladys
Sals dga (SOl Fodl aile damedns; Wi 9y50 0 ji ola LS el wass b s
(S 5yolaS drwgs Jlooas (Nabavi-Pelesaraei et al., 2018)s o525 aolie adsw o S iulu 8 (g judlol>
(Prechsl et al., 2017zl o)L () jo ciwailo,l> aiejls a5 ols walss &) (Jaorecans ) osllasl slaasly
CodS p (65liS WY same oy Jaowe sbhacs adlls Jafari et al., 2018; Amiri et al., 2019: 2020)
oe 0 olal 4 olaws cqe (MacWilliam et al., 2014)cwl o555 oYL Cowdl 5l gl
(Mardani Najafabadi et al., 2019), !53] )l5,5LeS o8, 3 (5 ,5105m gl
)‘ ts]a»?mw.i) (_;Lmua}tu > 6‘0;:5 wlaw? ‘wq)la.a.?m a AW ulfduju_@rm ).«5‘ o)'g).o‘ ‘u»l,ul L)"‘ »
a3 > Jdos e B ailools amwgi 1) calisee gy slo,lnl o Kimgs 05l Jgame B pae B adys ol
(Yue et al., susl azsls Jaome o) 5l& )| cyz 4 adss Jolhe plad 0gue slp ploolpinn Jsaxe oy
Slie p a5 cul e SISl oL, slagsy, 5l (LCA') ols as,> b, 2016; Crop et al., 2019)
Slge 5 555 SilessS 5 parmdd dbiwgar Colld SO Ly anld (Jpazme S g 5l 86 Sl o)

* Life Cycle Assessment



140 st VT o ol 5 o) wlin ks Laeslgs 3 e ST o)

(Esmaeilzadeh et al., 2020; Rafiee et ab.l 4l arwy oty ladilows g Dluls ¢ saboslau
2014)

@5 b adygl olse glsiul al> e 5l Jpame S adgi glaanld plas ol a2 Sl ejsn S 50
sloysl mals caz o1 ) Jols @l 5 a8 )13 ) 8550 Jpame ol Bran jl eailedl lasilon
o byl 4SO 5laibiul Gay x5 elol s (AT et al., 2017} .5 o )5 ooliiuls ygo  camoons; o e
Lol ol as iz (b o ohy Slles b an T (Jpame So oo slasely (omis glp col 65l Sl
(Valiante et al., 2019518 L Jgame o 605 JSs &g, plol U 5lel Koo Leas

LSe35 o) 039 olnl oosr oLS ! ool TaulSY g5 oolgils 5l an S a5 dle S aLS 'as s
OHes 5 (coum) ATAR ((gor>; 9 (SU) Wbl oo polie (St g (5)98 ahoxr 5l arome sla s 4 5 (VTAD
Sl 3l (2950 5 (ko @lio (pludl 355 alozjl (555UsS Slaal sl Ls slo 9257 51 (55kmn ,0 (VT4
sein) ol mhe Gaeliml 4 4 gl LWLATAZ (e 5 (55805 plbwg ATAF ol Sea 5 sols2)
5l oo yid oolizl 5 o¥loedle S50 & (ial)S corizman 5 j0iS 2leS Lulpd (X85l b g a8 40
adss ( ld plie alss (Gl GleS Gezed (himmelen; OMSLs S5 2 odle Iy olend slaogS
Lol 00l cge 3 1y (63,0l Y gaze CoaS malS g oni) f polie adss g Ol wolie

4 s jshiteds (amacin; soai¥T Ladil ol 5 Sl a3 2 b)) Comnl 4 4z gl i 5 o
Jeily @ 4zl caS cod adlaie 90 50 lapllss (ol (aroeelns ) OISl aslie 5 (om0 (gl (ol Sloal
i b OlPss nlple aiid S 15 ) p 5 aallhedjge (rsl malil 5 lon (S5 T ) e aiore 5 (s
“o)l> 4 il il Sldlar Bblie 5 mewy ools b ol 5 eds 5 aiies slrosls (5 glanx 5 @l
- omé)jléo_? sleools e s oS Qamw) cellacl slasly 4 p...l.el Gl sy b oakal) o ‘5“...\41
Sl dole Sy ojlgen Sl a2 b5l B3ge 2] )0 Dl 422 Glagzg B g asgyg Julov ol
Co e j0 Sl as > ‘Sgl.;.)’)l 3l oolaiwl g b iy o 0 Jole jine slrools ay Slwd 09d 0 Dgesto
adg mlie (Jgaxme oy a5 > Jdow es wlal ol 5 (Manfredi and Vignali, 2014)c.) ¢ jlaxe
Sln bedleiin Ol s Brae (1o 5 odle 5 ouds oolitul (Sas azg (e 4 o) 9 2l Aozl
Slo &l a2 )5 5l )| Coz 4 ades Sl e pled 9guge

18,5 )18 swanoige py Slge (Rghy (ul Slaal 4 ol jslaied

salys ais> laaly 5 5 adlate 50 sl (RDI) sl aulss asls o (ECO-X) dammecony; asls ()

?05:'

£2,00 Glez Gle)S S 5 e e 455 53 (s rtin e S 0,5 plas (¥
€303 (6 i o] Jmily abogs o 36 09,5 5 000 ¥T Sl 5 51 Sealas (¥

! Portulaca oleracea L.
2 Portulacaceae



VP Sle Y opled )Y 055 ank Jams ol bl Vag

Ubuf:s)guoéb

shraions s oo VT ol Jouiliy 5 any ol a5y Wnosles Byan 13l (o) jolite 0 g 0
Fo ol Slaize b laaly sl gl ol plodl laaly g 85 lew ol 90,0 VWWAA-RQ ol )5 Lo b
S e YYVY sl jo Jlad (5,0 4l FO g aado Ve 5 a0 Y 5 3,0 Job 4l YO 5 4280 OY 5 a> )0
s s 555 55 i s A5l gn S o 5 S5 Joian g5 ailate () el 3fs 15,5 o
ashie cplcwl ool Z8lg Lo mdaw 5l e VFo sgam glas )] o YEIO. Sldl s sy 5 OFIVE L85>
Lol 0als G (V) Jgaz o ddlain 93 y0 dc 50 S diged glond 5 (S5 sloiposas O3] s

Sinlo3l )90 @bl acyjo B ool 5 (K jud sBCamogas 1) Jgus

EC by yhaud Oigrs oS ob ek .
pH ~ ~ or1n ol
(550 33 et j o00) (P sk 31 p )5 o) (w0y3)
£/49 A-§ YE- Y A Y £t e W e i glanl;
8% YIVY YO VY JNE \/OA LATASEENR & SN o 77NN PUWIPSX RN X 4

(LCA) el a5 52 )|

o] @Lu ).».m.ca 9 ).:‘ ‘sal.:))‘ “_g)‘é).gsb)ya cadUas o)9> 9 XV u.:.uu 41.>)A )Le,> 6‘)‘0 s_)L.> 4>).’> ‘5:1.)))‘
(Valiante et al., 2019)

&35)5 ualy g Sun e gl alo o

@ QU5 5 plaaly laglin ol )0 435 oy aecen ol (ow)n (i 5l Bus G5 (nl 5o
ol adss o wlie adss o Lowd mlio adss ( Slax Giale,S laog 5 LB o ol as > b5 Lo,
03199 s jy0 9 adsle (5 ST wdg slil a 60,518 0oy gyl o o el bl 4l 5 oland
Joe) Jlasws oyl yo e laplal ols 13 51 asls gilulas 5l G S adgle al a8 F Jlas o Yac)te
e s el VY Goe a5 oL ilos a4z g0 Ar gl b (0l 5928 g5 b oyl 8,5 sl PTN 55
(e 99) Cudiloy g0 0,8les goomme (Kl I Stz ddgle o Slee aulxe Cy> IRV ERCIRVIR PSRN
A eolazwl

Ol 45,2 b 29,5 9 16999 (et ipgd 4l o

looan VT Jols b 25 polie 5 ool p3¥ Joame adgi (glp 45 (5355 slooslys plas polie (isu cnl 5o
slasly sl g i dileles slojpe @ 4z gl daoolys (ol 5 eolawl S1 o casjlae 4 ansly L]
(Kylili et al., 2016) wgis oo dlee (55,515

alolw ‘sl.as‘_gog)g o)gT).g (!



Ay st VT o ol 5 o) wlin ks Laeslgs 3 e ST o)

4 (pely SlWgw 5 Joo 55 Sland pgm 0yl o 5) (ploond 095 Jol5 Bpan 5 pliy 955 S 9l 5y
adgi gl 05lSe Sldos b aS Lul 5l aios a8 )3 Lai s G jlame 4 o] dias (599,9 (slooolys ylgie
g Gl Cnlplo il 03liiwl VAR (pussS 8 (cuo 53515 5 QIS5 5 plaaly s o 93 58 50 485 adgle
199,5 dcwloee (V) alal) 5l oolainl b ad 3 adgle -5 G adgi gl a4 3 ya0
(Lhr? S yan LS gw (e =0.06 X 0.73 x 3.78 xdo (V) abal,
ool a8 VAL il a5 all so (Blg jeme j0 9581 8l a8 L PTO & 08 :PTO anllas oyl (o
ad Sl cele o i 4 Sele 0 B 5l S g aoly Joos Gln TIVA oo 5 OB el V) 2) s
Ja) S epied Lol (S 4 celis ) 0l lbae gl o 4 azgils Culgg,s (VFVY o SzgS)
JB95 IS Oliee (Sabos jo 2 VYIF) YAR g8 3 (qe ,55515 Sl (Brae S35 Oliee 5 4y 5 652 5
W08 dle (LS jo S JNVYY/Y) (8 ras
(S jo o YIAYAR) 8,5 law i 10 9 (LS jo o5 YIFOTA) flaaly liw gl jo adele o ,Sloe .5l
5 ohaly Gl d g0 y0 @5 Tadsle o5 ST 0y Gl a4 Brae Soge Glie elul (nl el cewss,
-o..x.u"ﬂ Sl )l ‘S'L;.)’)l yebaie 4 ‘n)fgLS o g a>ly o by md Ye/VE o pd VYT Cs g 55
0,8 dwle 0,55LS YOO 5 YVIAS s s o
2 ol g a4l p ) (W) hawgis jsbay oz (ool aSiuly azgily (rae O ol )5l jslaiens
w x t x 3600 = mm (V) abayl,

)l 5L pley el A LS o (macl 5 sl i T lawgie jsbas oly (30l Gliee (gl Rl o
Ol Gos a5 amd oo lid Jlade (! 00,5 8550 caSe e ATE o)Ll L e 0 Brae O Gl S5 oyl
NGl (olel 0399 Y) 0y 099 Jsb 5o (Brae O Glime ool 005 o ilos MFF )Ll y99 10 50 (6L
A alal)) wll oo 485 as 50 LS 50 S e

m x y = nni (¥) akal,
WA L ple okl 599 V0 b plaaly pliw el j3 485wy 0)50 Jsb o (Brae f Glie bl Gl
20,5 3,5 S 0 S e WYAL Ll 55kl 90 Vo b 55 ol o )0 5 )50 0 S o
23 05 YAYAR) (55 oliwjaed 53 5 GESB o o5 YIPOFA) plasl) olis gl 53 4,5 abgle s Slas (5 Sls
o 0 4 Mabsle 5 ST adg Gl 4wl eyg0 sk o (Bras ol Glie calpln el Cssdy (LS
355 dlone LSa 43 CoSepte FYFYITY 5 CoSosta YOFFHY Coiy 4 o5, 5 laal) oo g
$U lp anllaesjpe Lo ulol il slodsS” Bpae Juls 43,5 adsle wdgs gl (Brae 055 elsil Glis
$U s Gl 0V Cani b (LB sl 325k 5D jad 9 sln (Olip 1o 7 i b (o8 Joloxe G5k 5D (395



\FW)L(;.!‘Y'\ a)l.a..it\\ajjst@rlo‘]a.?u&‘jla&u ARYA

9 ) Pl CgeS oyy Al ok Span 5 (e 0 ¥ S b LAL gl Bk D) el D
Aais e 50 @ ol Ver a8 S adgle adg sl (Bras oyl (lierd 355 Olie og IS jo 5 10
03950 Olie Sypods 0)gl 355 Jlade wamd oo JSAT (3955 1) 0ygl 355 5l weys ¥F aSulay ax gl ok axd S
055 lp 9 )L ;0 p,50S Ve e 4 Joy Oland pew oleend 055 e ol Blod Slawlxs o
yaie 22,0 ¥O (g5l Jo 5 Slind pygw 095 0l i8Sl LS )3 5ok V0 Gl @ peliy Sy
Soad piasia slaodi ¥l 09l jolaieds Coleyo wdlior panliy yaie wo)s TV gyl punly lilgw 5 jausd
23,5 Bl 5 avalns £ 55LS oz 2 055 50 by 5 shed (0350 polie Gl T g sl laosS

(Y Jgo=)
(P25 9k o> 31 095 30 polie (yl5m0) GiolojT yo 4id) JSar (B0 10 39290 polis a3 ¥ Jgur
oS olaal;

N P K N P K . ) .
(kg) (kg) (kg) (kg) (kg) (kg) e e e
- 10 - - - 10 - - FUCBIRC A Oi9rs 9l

_ v - - <IvF - A3 e il Y Shoud gl

_ _ .I0f - - NN Sy ge il ¥ iy oi0

ay £ an ay £ s YeoiYeer Ve NPK (o3lsosds 295
Yo 0 5. v 1 N S 4o o5 O e goS (5059
o - VY. \Y- \E- yey VY- SLS 4o o3 Ve Cow g0 (0 )9
YO 140 YA Y- N ) S 4o (5 10 e gpoS (5059

Sl sla 295 2591 (@

o HLE] G s lane & candllaes oo ailoles 4o glie B pan Sl o a5 ceul obronny¥T olas ol la > )5
NOx 5 SO» ,Liil « 535 b yao 5l CHy 5 COp NoO (lilinds olagls JLail oylsee gy il o S oo
A prslly Bpas g Dland Brae ol Bpas (Ligil8 Bras Jold plie 4l liee 5 ogS 05
AL O gl g aid §

36 CHa e 5 NGO (3528 0081 COp (S aenSliss ol S slajls o yagee Liiil o
e 5 (Tzilivakis et al., 2005 55LS VW) + 7 g VAN =7 WYY ol oot JioslE il o i gm
Bk BV T g YY) Tl i il i e e T3l & NOx 5 SO slaoun VT L
-0 o JLESINGO-N & jsoay LSy o aid) [IS4 aifg is 995 (59,08 5l duo 0 S L(WWAY ( Glans) el
(Gasol et al., 20075 43,5 a0 NoO jLasl e 5l auo,o Ve ol jaedl 4 NOX jLacs! s oS
oo 5 ©151 255l pgu al> po

5 ilodles < sanainh al>ye a4 o se nl 3l g0 Al slagz B 5 sy sl 4 G o
G5y oY1 o 5s b s cuyo saainb als e o (Brentrup et al., 2004}ss o (ol | B335

! Characterization



144 st VT o ol 5 o) wlin ks Laeslgs 3 e ST o)

Sy pimnsS| 3,815 513U ,5h slog S 51 S yo gl psbiie ol 4 05 o Jlasl cilizes 45T glaog S
o 5 oan¥T I o e Latil ke 5o,Sw s b Ko ety (F Join) o cho s (s 5loplade o s
5 Gipoh onl 5o anlllass e 1l sloog S 0gh o drmlne sanainb asli @by e 23U 0g,S 8 T L5l

Sloas] (V) Jgo 50 Ll Lromiw slaasly

Gl il 56 3 00 YT g5 bl 1 oy 13590 15T Gloog 5 Gusaiiab ¥ Jgur

5 56 ey (2219) 3 095
Y£0, N;O=Y+, CH= \CO= CO, N,O, CH (kg COz e0.) Gk iulo,s
) ol Bjas (M) ©f goboo 4l
\ATARES J5955 &y * (M) (oomannd gobio dundis
- Y i G e (kg P,05) &lind golio aulsi
NI oy B yme (kg K0) puwliy galivo s

ple i Joleo p FolS 10 S5l Jp5le &

sloog,S Sl amlie Sl (50,5 el 8 (slp (J5 00,5 ot o3l (sloog T sanail (a3 ls o ye nl b
5 osls 3,5 whie o cg (Brentrup et al., 200455 am o slacl cpl a5 cadl (65950 Ko0Se b 3G
“Jley oSl bl ganail atlh s S e (F Jguz) ol eslinul (20055 9 siledle s sla S
] Censas 23 05,5 1o sl les LaSLla B0l ©po (8305 595 53 e 5 el (55

33 090 il oy S (gilw]loy 9 (B39 Gy F g

29039 ,856  silwloyi Heasl (a21g) ;3G 09,5
Vg YYay/aA (kgCOz eq) Sl b ,S
- I¥Y SYSIVE (M%) o @b anlss
V-0 OFAYY/A (MJ) nsd golioo anlss
VY \Uidd (kg P20s) & liud @sbiuo anles
- ANE (kg K20) pubiy gaboo aulss

T s 9 328l 10,0 Al o
aSLE Wal ganaies (RDI) gl alss (a3ls 5 (ECO-X) amecin (asls Jols ol slagasls
fol Cewsty (F) ably 3ok Sl GulesS b 058 ales aslo b ply Gregyy ol 0 (aeecen

(Brentrup et al., 2004)
Eco-X =Y N; x W, (F) akal,
(ol e 4l b 058 ez ol slepatls ggema b sy Giegy ol o (RDI) plie adis jasls
10 dlors (B) alaly 5l oolasu] b paly mobie adss ¢ lawd milie adse o Jowd aolis alsw
RDI =Y N x WF ©) ab,

! Normalization
2 Weighting



\F'\)Lg.!dﬂ\ a)l.a..it\\ajjst@rlo‘]a.?u&‘jlaﬁu Yoo

axly sl 4wl adss el :RDI (60,5 )15 axly lil a4 daorecns (asLi (ECO-X (B) 5 (F) Lalg, o
u"-"‘-“ el Nj )1..\.3.0 )‘ S5 pL 6‘)—.‘ =®305)9 )53515 WF,; 9 W, ‘)_ui.' oj)f 6‘)‘. o..\...’bJLa)J J..\.E.n :N; ‘6‘5)5)[5
@ oo VT glgl Ll 51 ol Jasrecw; Ol ggame saimolis b adss asls 5 awecw
@ olows jglaiea, (Brentrup et al., 2004kl ayao0 JB e molio 059 aulin Bpae i 5 G jlaire

SeS b osls 5JUT g o soliwl OpenLCA Nexusslosls sl 5l ol as > Jbj,l S 5o 5,90 ol
250 5 alil OpenLCA (1.10.3),158ls 5

o g s

(LCA) ol as 52 b5l gy b 43,5 adgle wdgi 10 owsy ¥T Ll )15 0,1 2

Fllagisn (slod )3 sl jaS Bras Jdoar 155 (liw ol @83 adgle o5 Sy adgs ol a4 (IS sboas
e s O3 oLyl mls ny Jslas j0 a8 oo sl plaaly Glcw ol 4 s 5508 e o)l
OS5 byt 5 (O Joaz) ol Lo 4 bgsyo a5 absle o5 o 0 (oljl 4 lnoary VT jLail 51 Lk

Ll 00l ools ol (¢ Jgoz)

(0l (ol y4ed) 485 adgle o 5 aalgF (5131 & Woaig¥T LA 1 o5 shapmocann s 11 3] @l B Jar

3 3 o
: 3 3 LR
a‘, 2, -2 e Ea o
3 g = % 3 (9219) 56 09,5
.} e ) k | :3 — o
Y 3, 3 A 73‘
9 9 3
(kg SO, €q.) (yuuidsguam!
< VEY NG ¥Y/ Y Y559 \IY SO, Igo 4y Lacl
AV -J$YA YAV EY YY/AYS Vg NH; S 4 Law!
Jeeqep oY - YYas - IVOAY -10 NOx S 4 Lawl
(kg PO, €9.) ¢y 319 yo
V- vE /A AITEY YY/IAYS Yo NH; S 4y yLaw!
NERA AT NERAT YA LI Y NOx S 4 La!
(M) o @l audss
FIVAAA OIFFNY FOFF/ YA FOFF/ Y ) ol ol U pao
(kg Sb eg.) wlawd gyl adsi
Y/Vox) VYYaxy . “fee Yy RN AN e 3¢5 & yao

(kg Sb €q.) puwly gslio anlsdi

SIVAEx) - YIYEEx) - VIAFYY VYOO - N el 395 U o




Yo

st VT o ol 5 o) wlin ks Laeslgs 3 e ST o)

(O55 oo ) 53 sl o Sy agi 131 &2 Brouiy T LAl 1 S0 awmocams s i1 bl gl 5 Jgor

3 3 a
3 3 3 IS T
3, - B 2 3 4
. 3 g = % 3 (a219) 73 09,5
K 4 > ] 3 — 3
Y 3 3 S 7}%
3, X
9 9 3
(kg SOz €q.) (yuds Gl
S IVEYA NG YY) oY Y5559 VY SO, g &y Ll
CIAYEY IFYE YO/ YA YV/ASAA \§ NH, SB 4 HLaas!
“fs AT o5y < IPEAT NI 10 NOXx SB 4 HLas!
(kg PO4 €q.) oy 19 po
VIYAQY -IAdBY \iZats YVJARAA Yo NH, SB 4y Ll
/- VA Ty S[AYY SRRV Y NOXx SB 4y Lt
(M) ST b sy
V05 1av¥ FYEYIYYS \aavideg ) o ol U pas
(kg Sb eg.) wlhwsd gl adss
VAYaxy - ? V/03ax) -7 YYD [+ %9 “IY0 JE 395 & pao
(kg Sb eq.) prwly galv 4l
SIYYA) Y/evaxy e ViEaYxy - VEAVYY T ey el 395 U yuao

~4 (N2O) seS gige (yig s (60 Jlil & bgye 5,5 5 olaaly sl b 90 2 0 ke bajl5 anslas
PSS IV NY Gl 40 (CHa) e 55 LAl ) o 00 5505 9 092 5 5LeS YA 9 WIATR (0 @0 o 5
Gras 5 oob el clapllss pyr ,o llS clojls Lesil LYo o jdones sadalnl sl jimgh ,S3o 4o
9 shed oS gu Bras uzen (Biswas et al., 2008rwl ool 53 B2 aylyl oll g elo slaogS
(Moudry et al., 20135 o ymme yinail & G clajlE Lazil Lelge K30 5l 00,28 (g)y5515 Jlasl
0,9l 5 o3l (glaoni)losl 5l oolawl wogd oo N2O Ll o8l Coge S Slid 558 ol i3l
25 Sl 4 pasigel oo 50,505 b ogeds cnl el NRO jlacl (1alS gz cnlio labg 51 losinds
Sl osbol g NHa jLasil NO Latl slacs,pot (555 T 5l SB Sl mobw (talS s

1 Carbon dioxide

2 Dinitrogen monoxide

% Methane

S Galo s 3l 09,8 55 ouid o slaouiy¥T (b5
el mlie ) (Ko ates Sk siule,S 15U 09,5 40 piee slroasYT lgicas CO,', NoOT, CHY™ oV s
3 Sk b S 5h 05,5 o SIS lajlE Leml g (p i Bl JS93 CSgw oY ol



\FW)L(;.!‘Y'\ a)l.a..it\\ajjst@rlo‘]a.?u&‘jla&u YeY

oolaiwl paiS ac ;i y0 0yl L S gloj Yu,.aJlLsL Slo g oyl g DCD' Slo3ol i o jlosl aiS o (5T sl

OYAY (ol pe) ablo 1) 0o )0 YO g AV ol 4 N2O jLacsl rals SUlgs casauds
Al o by s HLil liae aS ool aid )3 Jai s L5385 B pans o liisl aine LS cadlas (pl JoCHy 0550 40
kbl (Sahle and Potting, 2013K.sg; g algew olo rals |, Ll ol ( Jdg3l8 GBrae malS L olg5 o g
(Sl oS clale malS bl o Jasrecens )y SIS (b pals gl y Sl o pege a5 aisils

&b anlss 5T 09,5 50 suiiandsy wlus 5 b3,

2 (Pl s Jolao p,551S) o SoLS 5 J3lKe FIFAY (lien a0 (emd golio 255 5515 09,5 o5 el i
ol 5l ol pomay 485 absle agi o 1, amecins s spw U op i T 5 Ghaly lieged g 8
YINAA e 4 ol mlie a2 ;56 09 )5 45 gy po o jlanome 4 ol Jonaliy 0 VL 30 095 (0l 51 g
ol by (25505 mizred g G5 Gl el 50 caaSeyie VFOF 5 plamly (lio el 50 caaSe e
526 b polie b (kg KoO €0.) gl aolie adss 5 (KG P05 €0.) Slind molis adsss 135G 05,5 0 b o
(Nikkhah et cusls cillas (LS Gliwl 1o cuejplol adg dawmecns ) Sl oy b Gidgh onl gl o9

al., 2015)

(RDI) @b aplss (psLis g (ECO-X) (ammocoms ) (asld (b3l s

e b gl Gl 5l 00,8 sl cloos S 1 o5 285wl lyion el ASLE @l el
P oS slss 0 (kg COeq.)p,Soks OIMT Jlade g lonly s i 0 (Kg COy €0.) 0 ,55LS O/AN A
56 015 om elige 65t (shemmadany ol iy lils Sl5T plo 4 Cos @5 dgle (5 S, 0y
5 olaaly Gl el 93 p2 50 (a5 Cii Jolas p59LS) 0 SokS » Joile FITAR (i a0 (nd wlis alss
(A 5V J5a2) ol armeciony s el Joniliy 6lls 55

26,5 adsle o5 Sy alg (gl3l 4 Bonis¥T (EC0X) (shasmoany (ALl Y Jpor
oS ol (a>15) 525 09,5

OME  aIMA (KgCOzeq.) Sk yinlo,S
OIME BN (ECOX) o § (oL

w4l L5l loog S 4y baiye G55 5 plaaly pliyed 39 0 50 amecony el a2 505
(A J392) a8l o 502l s palia b (KG KoO €0.) psliy lie 455 5 (kg P05 €0.) lind

! Nitrification inhibitor
2 polyolefin coated urea



A0 st VT o ol 5 o) wlin ks Laeslgs 3 e ST o)

a3 adgle (5 Sy adgi sl3l 4 ouks¥T (RDI) golo anlsii (oL :A Jgusr

R olaal; (ao1g) ;5T 09,5
VEO5N YIVAAA (M%) o b anls
F/FAQY F/FAQ (MJ) hd gobioo aplns

VAV VYO - (kg PaOs eg.) Wliuwd gal aulss
SIVYAY - EIVAE - (kg K20 eq.) puwliy aobion anlss

AR N YIFYY (RDI) gobo adsi a5l

Sl et & Comd |y VL (ECOX = OIAVA) amacens; (ails laaly olis 08 zmls onl oobol 5
&)y (RDI) mlie a5 asls Ll o5 sl (s ity asms slaylid o ols oylis (ECO-X = O/AVF) o5 5
23,5 acslxe (RDI = B/AF0) e 4 05,5 oliwsed ly s (RDI = VIEVY) ol 4 Slaaly ol 0
S aey cnl 5o BT T 5 ple @ Glsliy g5 o (gl oo Lai> Coenl Jdoa (A 5 Y J5u2)
Bed s sharmetiny s OMSie Slml Sacly 03,23 9 55 pete (55,5l Sladg (VAT () Sen 5 (2l ) 31
ol e lass il mlie sl Lol (aalil wiile (g pae (apmmotanys DI s laosles YL B yas
Sl oas I g S Ol (Sogll 5 Sb coiS 55 (e g5 0Bt (Sl GialeS Jemily
(Nemecek et al., 2011)

=

Flsbidy ooles ;o osles yeS Spae Jdoay G155 (biw e a8y adgle (5 S oy sl @ (IS by
85 s plgi s 2l e @l el oS e sl plasly Gl B 4 e (55T (are sla L
5 ohaly ol s 5o (Kg COp €0.) pSoks DAV Jlaia b Slez GinlesS 3B 09,5 (3l (slaog S o 5l oS
bl Sl plo 4 S 483 adgle 5 S adsi 0 GBS Gl gt o (KG COr eq.) e S5ls BIMF i
2 JsiSe FITAY lie 4 lowd mlis anlss 58 (1 51 Gy Bl syt et ol iy
ol shazmoens§ ol il s 055 5 phaely Glis b 50 52 5 (e cd Jobes p,55LS) 0 ,T5kS
255 13l (slaog 5 e bogya OIS 5 haaly oo 93 50 50 aeometuns s ol Joiliy (52508 mizeos
5 kMo il oo 2l Jlews polie L (kg KO €Q.) gl ale a5 4 (kg POs e0.) olad aleo
2 ool bl s ohie) adg glaplls  aomecian Sl o,y b (Mollafilabi et al., 2014) ), San
Joly oYL &5 Woged ()55 Sl 4z Dbyl gy Sl ekl b (395 995 Srae (e sls
YO« 5l G 6955 gl 0 bonye 5l 5 So sl 4 05 ST (6 Jolbe wxly YAV L Sl b S
el o slulls slesls Lacsl (Bakhtiari et al., 2015}, Sen 5 5,z 09 LS 10 59,5 0,5 oS
a1y bl ol el Jole op Soaas g 03,5 0,915 S ;0 CO, £S5 ekS Jobeo YYYOIO 1, lybe; adgs



\F'\)Lg.!dﬂ\ a)wt\\ajjstwrbh?us)‘jla\&u Y.f

el Jelge o0 5l 00,88 (65,055 Jlosl g (dond SlacS g Sras rizred W3l S (liond sladgS
(Moudry et al., 2013}pgis o Cgmxe il 4 Sl slajls

adgle 5 o ods 6l & (RDI) wlis adss asls g (ECO-X) aoecns; sasls obs)) bt oell »
= OIME) G55 b s & Cani |y 6 5Y0 (ECO-X = O/ Q) amecans s pasli olasl) oliv ol b )5
58,5 10 4 4z g3l (RDI) molie adss asls Lol .o,5 sl (i dame sla,lid o ols olas (ECO-X
Sl Bl pyws 5o Hlaissge gie Sedise (e & Sloy Dae lae @l Ve Ban Gloj ol
25,5 acule (RDI = 8/AFD) ol 4 5,5 liw g sl 5 RDI = VIEYY) e 4 slaly oyliw 0
ol 5o sespll adgi sl lwd lacsgu o) Liews & pae (Nikkhah et al., 2015))Sen 5 ol g5
- oeile 3929 ogdle a5 Canl I 45 ol wsls o 0l s yos b g 039w ,8 slaccile S92y 4 1) LS
5 dy ceiS Gl ooy gslwoslel ol biews Sldes slass (lindS sl jo Ay s sl oosm i la
blis 65,551 Sllae sl ay oo 5 e bl ol sl oad s slacsguw ol G pas 4 yoxie
el oo QLS Gl 5o Ay a5 (arecin s Blee a5 4 (65500

P g i
S1988 5 a5 oles Gl gk 9 Gl oIS (29518 (LS saSinghy proe Jwn 5 Cu e 5)Sen

.ra)‘é ‘)

&lw

5 5% Fre polic gl SIIST G 2 laawl oS 5 anslin ((VTAQ) 0li )3 ¢ b wld joemme (B diws o e s (gu]

F-00 (O Glpl gl mbe 5 psle L > g L (Portulaca oleracea L), a8, pB) Sy
https://www.sid.ir/fa/journal/ViewPapespx?id=71166

0uSig Sl 08 (dasmecim) Mlr S5 ey GleS eeldl e (VTAR) L JIL (e cabise ol

/ https://www.gisoonmcom/book/1445290) 4 asas « Jladl iy Slelllas oioghs 09,5 « S5l il Oliass

9 b)gLo.C » cbls C")b 9 pSlJJ )Jl oy (\Y"\F) La)cy.c (S gwgo 5..)'9? oo 5503L»Yldju 5)45)4 s'éd.s.n @‘ya) cdal> ‘6‘5‘9?

AYYY O ONG Gl el slegiegh a4 ss (Portulaca oleracea L. ad s o Slee (Sl
https://dx.doi.org/10.22067/gsc.v15i1.44444
amio YA (ol (s cansle Sllasl () ol) lsa Sogll g cwliilgn Sl lep coiS slosal, (VYAY) . sola same ¢ Slans

[https://www.gisoom.com/book/1587423

STy Br p prerke 5 69 obe b 0T Lojaes (el csenl (s oo (IS it cme>,

YO-YVE (VY lpl Sl 5 (a9l LS oliaxs (Portulaca oleracea Lhé, 5>  i)ls olS Sujsls snded se
https://dx.doi.org/10.22092/ijmapr.2011.6369

ol gt 13,5 oo 5 Sl (Sa3alsST - s slasalsy 1oz GalesS YA came (S i 051 45 ool

[https://www.gisoom.com/book/1611992~s, Y\ #

(Portulaca oleracea L > oL Sjalsr Sloogas 5 6,58 cikiee zobiw 156 () (OYAY) oum ) (gon>) cdaso ¢ 315
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=58@ .7\ 0-7Y\ (A  nl o1y sloingh




\T) st VT o ol 5 o) wlin ks Laeslgs 3 e ST o)

amio YFe (gl ol owgep oRuils ollasl (SUselsST s85) G5l 9 @huelaS OV s dle (( SeoS
[https://www.gisoom.com/book/1100239

byl g ol o pas o Slee 5 CO2 cdale ol33 L ol jan od8l pois 30 L(WYAY) (s (Moo (g ymal g Lo jde ( S oS
https://www_sid.ir/fa/journal/ViewPaper.aspx?id=224\ Y3-10Y & - nl ol)5 slo Lingh alxe 5,5 5L sl Sl

BDeA-OY A olpl ey sl ipgh alxe .olpl 1o w0 paS ods g 08l s (VWA L Jeadle ((JLS Lo pde o SoS
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=22¢

Colidg po ddlaie paiS g asecon ) ulj..,‘b o OYAY) e dosms 33 (o wlie g jpdiucs woje> ( o5
https://dx.doi.org/10.22059/jne.2013.35888Y-YYY (V)77 « camd g jlames 4y iyl ol 5o

ubl} bl}‘o ).>| “r (H“i?) u.uc‘ 5LgOL—| J)L‘> ‘_’.da.l ngd.Q,oJl.\.o.c sOM 5L0).J.C 5(5%..0 ‘_,,J‘.\a‘ 54:Ul [ ‘L_‘>'>)'°'e£$ uL.L.us.\
S5 5 01,8 ale jlgal ailaie ,o (Portulaca oleracea s s gyl obS a8 5 o5 0,8kee p oloonds 5 JT sloosS gl I
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=839 AY-4% (\Y)f . L3S 55

Amiri, Z., Asgharipour, M.R., Campbell, D.E., ArmiM. (2019). A sustainability analysis of two raped farming
ecosystems in Khorramabad, Iran, based on ememjyeemnomic analyses. Journal of Cleaner Produc#ia, pp 1051-
1066.https://doi.org/10.1016/j.jclepro.2019.04.091

Amiri, Z., Asgharipour, M.R., Campbell, D.E., ArmiM. (2020). Extended exergy analysis (EAA) of teanola farming
systems in Khorramabad, Iran. Agricultural Systeimiig://doi.org/10.1016/j.agsy.2020.102789

Auer, J., Bey, N., Schéfer, J.M. (2017). Combin&ldycle assessment and life cycle costing inBbe-CareMatrix: A case
study on the performance of a modernized manufiacfwystem for glass containers. Journal of Cle®neduction, 141, pp
99-109.https://doi.org/10.1016/j.jclepro.2016.08.096

Bakhtiari, A.A., Hematian, A., Sharifi, A. (2015Energy analyses and greenhouse gas emissions raeseédsr saffron
production cycle. Environmental Science and PahutResearch, 22(20), pp 16184-162b6ttps://doi.org/10.1007/s11356-
015-4843-6

Biswas, W.K., Barton, L., Carter, D. (2008). Glolverming potential of Wheat production in Westéwustralia: a life
cycle assessment. Water and Environment Journgh®206-216http://dx.doi.org/10.1111/j.1747-6593.2008.00127.x
Brentrup, F., Kusters, J., Kuhimann, H., Lammel{2D04). Environmental impact assessment of adticalproduction
systems using the life cycle assessment methodologyheoretical concept of a LCA method tailorat production.
European of Agronomy Journal, 20, pp 247-2@tps://doi.org/10.1016/S1161-0301(03)00024-8

Kropp, I., Nejadhashemi, A.P., Deb, K., Abouali,,Roy, P.C., Adhikari, U., Hoogenboom, G. (2019)mAilti-objective
approach to water and nutrient efficiency for simsthle agricultural intensification. AgriculturalyStems, 173, pp 289-302.
https://doi.org/10.1016/j.agsy.2019.03.014

Damm, A., Greuell, W., Landgren, O., Prettenthafer(2017). Impacts of +2 °C global warming on wmtourism demand
in Europe. Climate Services, 7, pp 31-H@ps://doi.org/10.1016/j.cliser.2016.07.003

Esmaeilzadeh, S., Asgharipour, M.R., Khoshnevig&n;2020). Water footprint and life cycle assessim@nedible onion
production-A case study in Iran. Scientia Hortiatdie, 261, pp 108925ttps://doi.org/10.1016/j.scienta.2019.108925
IPCC. (2013). Climate Change 2013: The Physicaér8m Basis. Contribution of Working Group | to RifAssessment
Report of the Intergovernmental Panel on Climatar@e [Stocker, T.F., D. Qin, G-K. Plattner, M. TangS.K. Allen, J.
Boschung, A. Nauels, Y. Xia, V. Bex and P.M. MidgkEds).]. Cambridge University Press Cambridgeité¢hKingdom
and New York, NY, USA, 1535 pgttp://www.ipcc.ch/report/ar5/wgl/

IPCC. (2014). Climate change 2014 synthesis repsummary chapter for policymakers. Ipcc 31.
https://www.ipcc.ch/site/assets/uploads/2018/02/ARBR_FINAL_SPM.pdf

Jafari, M., Asgharipour, M.R., Ramroudi, M., GalaM., Hadarbadi, G. (2018). Sustainability assesgneé date and
pistachio agricultural systems using energy, emagy economic approaches. Journal of cleaner ptiodyd 93, pp 642-
651. https://doi.org/10.1016/j.jclepro.2018.05.089

Kylili, A., Christoforou, E., Fokaides, P.A. (2016Environmental evaluation of biomass pelletingngsiife cycle
assessment. Biomass Bioenergy, 84, pp 1074tf.//dx.doi.org/10.1016/j.biombioe.2015.11.018

MacWilliam, S., Wismer, M., Kulshreshtha, S. (2014jfe cycle and economic assessment of Westerradlan pulse
systems: the inclusion of pulses in crop rotationsAgricultural  Systems, 123, pp 43-53.
https://doi.org/10.1016/j.agsy.2013.08.009

Manfredi, M., Vignali, G. (2014). Life cycle assesnt of a packaged tomato puree: A comparison @fr@ammental
impacts produced by different life cycle phases.urdal of Cleaner Production, 73, pp 275-284.
https://doi.org/10.1016/j.jclepro.2013.10.010




\\c'\)‘.g.!dﬂ\ a)wt\\ajjstwh@&‘jla\&u A\Ki4

Mardani Najafabadi, M.M., Ziaee, S., Nikouei, A.p@zjani, M.A. (2019). Mathematical programming reb(MMP) for
optimization of regional cropping patterns decisionA case study. Agricultural Systems, 173, pp 238:
https://doi.org/10.1016/j.agsy.2019.02.006

Moudry Jr, J., Jelinkova, Z., Plch, R., Moudry, Klonvalina, P., HySpler, R. (2013). The emissiohgmenhouse gases
produced during growing and processing of wheat dpects in the Czech Republic. Journal of Food
Agriculture and Environment, 11(1), pp 1133-1136.
https://www.researchgate.net/publication/28154528® emissions_of greenhouse_gases_produced_durimgng_and
processing_of_wheat_products_in_the_Czech_Republic

Nabavi-Pelesaraei, A., Rafiee, S., Mohtasebi, $i8sseinzadeh-Bandbafha, H., Chau K.W. (2018)ghat#on of artificial
intelligence methods and life cycle assessmentréglipt energy output and environmental impacts addy production.
Science of the Total Environment, 631-632, pp 12294.https://doi.org/10.1016/j.scitotenv.2018.03.088

Nemecek, T., Dubois, D., Huguenin-Elie, O., Gadlat. (2011). Life cycle assessment of Swiss fagnsgstems: I.
Integrated and organic farming. Agricultural Sysset04(3), pp 217-23https://doi.org/10.1016/j.agsy.2010.10.002
Nikkhah, A., Taheri-Rad, A.R., Khojastehpour, Mmé&di, B., Khorramdel, S. (2015). Environmental imigaof peanut
production system using life cycle assessment rmdelbgy. Cleaner Production, 92, pp 84-90.
https://doi.org/10.1016/j.jclepro.2014.12.048

Oliviera, J.V., Cohen, J.C.P., Pimente, M., Touoin#l.L.Z., Lobo, A., Sodre, G., Abdala, A. (202Q)tban climate and
environmental perception about climate change inléBe Para, Brazil. Urban Climate, 31, pp 100579.
https://doi.org/10.1016/j.uclim.2019.100579

Prechsl, U.E., Wittwer, R., Van der Heijden, M.G&{ischer, G., Jeanneret, P., Nemecek, T. (2017)es5d3g the
environmental impacts of cropping systems and coraps: Life cycle assessment of FAST, a long-terable farming field
experiment. Agricultural Systems, 157, pp 3948iflps://doi.org/10.1016/j.agsy.2017.06.011

Rafiee, S., Khoshnevisan, B., Mohammadi, |., AghbasV., Mousazadeh, H., Clark, S. (2016). Sustaiiita evaluation of
pasteurized milk production with a Life Cycle Asseent approach: An Iranian case study. Sciencehef Total
Environment, 562, pp 614-62fttps://doi.org/10.1016/j.scitotenv.2016.04.070

Sahle, A., Potting, J. (2013). Environmental lifgcle assessment of Ethiopian rose cultivation. réaeof the Total
Environment, 443, pp 163-178ttps://doi.org/10.1016/j.scitotenv.2012.10.048

Tzilivakis, J., Warner, D.J., May, M., Lewis, K.Alaggard, K. (2005). An assessment of the enemytsrand greenhouse
gas emissions in sugar beet (Beta vulgaris) pramlucin the UK. Agricultural Systems, 85(2), pp 1019.
https://doi.org/10.1016/j.agsy.2004.07.015

Valiante, D., Sirtori, I., Cossa, S., Corengia, Redretti, M., Cavallaro, L., Boccardelli, A. (2Q1&nvironmental impact of
strawberry production in Italy and Switzerland witifferent cultivation practices. Science of theadl&Environment, 664, pp
249-261 https://doi.org/10.1016/j.scitotenv.2019.02.046

Yue, D., Pandya, S., You, F. (2016). Integratingrig life cycle assessment with multi-objectiveioptation: a modeling
framework, Environmental Science & Technology, §0,1501-1509https://doi.org/10.1021/acs.est.5b04279




| ™ ]
B Journal of Natural Environment Hazards
P Print ISSN: 26764377 Online ISSN: 2676 - 4385
“ Homepage: https://jneh.usb.ac.ir
References

References (in Persian)

Asadi, A.R., Hassandaught, M.R., Dashti, F. (20@®mparison of fatty acids, oxalic acid, and mihewegieties of seeds
and leaves of purslane Iranian foreign examples.urnd of Food Science, 3(3), pp 49-54.
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=881[In Persian]

Babran, S., Honarbakhsh, N. (2007). Climate Chaglgdal Warming, the Biggest Challenge of the Twdritst Century,
Publications Institute for Strategic Studies, Dépant of International Studies, Tehran, Iran, 19 p.
https://www.gisoom.com/book/144529@n Persian]

Dehghani, H. 2007. Guide to Air Quality, PrincipsMeteorology and Air Pollutions. Ghashieh Pudiion. Tehran, Iran,
390pp.https://www.gisoom.com/book/1587428n Persian]

Javadi, H., Rezvani Moghaddam, P., SeghatoleslsimiMosavi, G. (2017). Effect of Sowing Date andil Density on
Yield and Yield Components of Common PurslaReo{ulaca Oleracea L.). Iranian Journal of Field Crops Research, 15(1
113-123 https://dx.doi.org/10.22067/gsc.v15i1.444 4 Persian]

Kafi, M., Rahimi, Z. (2010). Effect of Salinity oBermination Characteristics of Purslafertulaca oleracea L.). Iranian
Journal of Field Crops Research, 8(4), pp 615-68fs://www.sid.ir/fa/journal/ViewPaper.aspx?id=868@ [In Persian]
Koocheki, A. (1994). Agricultural and Energy. Fendn University of Mashhad Publication, Mashhad, nira
https://www.gisoom.com/book/1100238n Persian]

Koocheki, A., Kamali, G. (2010). Climate Change ARdinfed Wheat Production In Iran. Iranian Jour@&lField Crops
Research, 8(3), pp 508-52ttps://www.sid.ir/fa/journal/ViewPaper.aspx?id=224@. [In Persian]

Koocheki, A., Nasiri Mahalati, M. (2008). Impact$ Climate Change And GaConcentration On Wheat Yield In Iran And
Adaptation Strategies. Iranian Journal Of Field ®ro Research, 6(1), pp 139-153.
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=224[In Persian]

Mirhaji, H., Khojastehpour, M., Abbaspour-Fard, N2013). Environmental Impact Study of Wheat Prouunh in
Marvdasht Area of IRAN. Journal of Natural Enviromm, 66(2), pp 223-23ttps://dx.doi.org/10.22059/jne.2013.35859
[In Persian]

Rahimi, Z., Kafi, M., Nezami, A., Khazaie, H.R. (21). Effect of salinity and silicon on some morphyggiologic characters
of purslane PRortulaca oleracea L.). Iranian Journal of Medicinal and Aromatic Rig 27(3), 359-374.
https://dx.doi.org/10.22092/iimapr.2011.63¢@ Persian]

Shaemi Barzaky, A., Nokhndan Habibi, M. (2009). lazlb Warming (Biological Consequences- Ecologicajdman
Kherad Publications, Mashhad, Iran, 240mpibps://www.gisoom.com/book/1611998n Persian]

Yusefian Ghahfarokhi, H.A., Abdali Mashhadi, A., Bahandeh, A., Lotfi Jalal Abadi, A. (2015). Evaloa of effect
attract moisture substances and organic fertilimarguality and quantity yield of Purslarfeoftulaca oleracea L.) in Ahwaz
region. Journal of Plant Process and Function, }4(@3-96. https://www.sid.ir/fa/journal/ViewPaper.aspx?id=399. [In
Persian].

References (in English)

Amiri, Z., Asgharipour, M.R., Campbell, D.E., ArmitM. (2019). A sustainability analysis of two raped farming
ecosystems in Khorramabad, Iran, based on ememjyeesnomic analyses. Journal of Cleaner Producfi@af, pp 1051-
1066.https://doi.org/10.1016/j.jclepro.2019.04.091

Amiri, Z., Asgharipour, M.R., Campbell, D.E., ArmiM. (2020). Extended exergy analysis (EAA) of teemola farming
systems in Khorramabad, Iran. Agricultural Systemiig,://doi.org/10.1016/j.agsy.2020.102789

Auer, J., Bey, N., Schéfer, J.M. (2017). Combir&zldycle assessment and life cycle costing inBbe-CareMatrix: A case
study on the performance of a modernized manufiacfystem for glass containers. Journal of Cle®@neduction, 141, pp
99-109.https://doi.org/10.1016/).jclepro.2016.08.096

Bakhtiari, A.A., Hematian, A., Sharifi, A. (2015nergy analyses and greenhouse gas emissions raesedsr saffron
production cycle. Environmental Science and PdhutResearch, 22(20), pp 16184-162bttps://doi.org/10.1007/s11356-
015-4843-6

Biswas, W.K., Barton, L., Carter, D. (2008). Glolwerming potential of Wheat production in Westéustralia: a life
cycle assessment. Water and Environment Journgh®2206-216http://dx.doi.org/10.1111/j.1747-6593.2008.00127.x
Brentrup, F., Kusters, J., Kuhimann, H., Lammel(2D04). Environmental impact assessment of agdticelproduction
systems using the life cycle assessment methodologyheoretical concept of a LCA method tailoredpr production.
European of Agronomy Journal, 20, pp 247-2@tpbs://doi.org/10.1016/S1161-0301(03)00024-8

Kropp, I., Nejadhashemi, A.P., Deb, K., Abouali,,Roy, P.C., Adhikari, U., Hoogenboom, G. (2019)mAlti-objective
approach to water and nutrient efficiency for swstiale agricultural intensification. AgriculturayStems, 173, pp 289-302.
https://doi.org/10.1016/j.agsy.2019.03.014

Damm, A., Greuell, W., Landgren, O., Prettenthater2017). Impacts of +2 °C global warming on wintourism demand
in Europe. Climate Services, 7, pp 31-A@ips://doi.org/10.1016/j.cliser.2016.07.003




Journal of Natural Environmental Hazards, Vol.Ebkuke 31, Spring 2022 2

Esmaeilzadeh, S., Asgharipour, M.R., Khoshnevi&n;2020). Water footprint and life cycle assessim@nedible onion
production-A case study in Iran. Scientia Hortiatdie, 261, pp 108925ttps://doi.org/10.1016/j.scienta.2019.108925
IPCC. (2013). Climate Change 2013: The Physicaér®s Basis. Contribution of Working Group | to RifAssessment
Report of the Intergovernmental Panel on Climatar@e [Stocker, T.F., D. Qin, G-K. Plattner, M. TangS.K. Allen, J.
Boschung, A. Nauels, Y. Xia, V. Bex and P.M. MidgkEds).]. Cambridge University Press Cambridgeité¢hKingdom
and New York, NY, USA, 1535 pgttp://www.ipcc.ch/report/ar5/wgl/

IPCC. (2014). Climate change 2014 synthesis repsummary chapter for policymakers. Ipcc 31.
https://www.ipcc.ch/site/assets/uploads/2018/02/ARER _FINAL_SPM.pdf

Jafari, M., Asgharipour, M.R., Ramroudi, M., GalaM., Hadarbadi, G. (2018). Sustainability assesgneé date and
pistachio agricultural systems using energy, emearyy economic approaches. Journal of cleaner ptiodyd 93, pp 642-
651.https://doi.org/10.1016/).jclepro.2018.05.089

Kylili, A., Christoforou, E., Fokaides, P.A. (2016Environmental evaluation of biomass pelletingngsiife cycle
assessment. Biomass Bioenergy, 84, pp 1074tf.//dx.doi.org/10.1016/j.biombioe.2015.11.018

MacWilliam, S., Wismer, M., Kulshreshtha, S. (2014jfe cycle and economic assessment of Westerradlan pulse
systems: the inclusion of pulses in crop rotationsAgricultural  Systems, 123, pp 43-53.
https://doi.org/10.1016/j.agsy.2013.08.009

Manfredi, M., Vignali, G. (2014). Life cycle assesnt of a packaged tomato puree: A comparison @fr@ammental
impacts produced by different life cycle phases.urdal of Cleaner Production, 73, pp 275-284.
https://doi.org/10.1016/j.jclepro.2013.10.010

Mardani Najafabadi, M.M., Ziaee, S., Nikouei, A.p@zjani, M.A. (2019). Mathematical programming reb(MMP) for
optimization of regional cropping patterns decisionA case study. Agricultural Systems, 173, pp 238:
https://doi.org/10.1016/j.agsy.2019.02.006

Moudry Jr, J., Jelinkova, Z., Plch, R., Moudry, Klonvalina, P., HySpler, R. (2013). The emissiohgmenhouse gases
produced during growing and processing of wheat dpets in the Czech Republic. Journal of Food
Agriculture and Environment, 11(1), pp 1133-1136.
https://www.researchgate.net/publication/28154528® emissions_of_greenhouse_gases_produced_durimgng_and
processing_of wheat products_in_the_Czech_Republic

Nabavi-Pelesaraei, A., Rafiee, S., Mohtasebi, $i8sseinzadeh-Bandbafha, H., Chau K.W. (2018)ghat#on of artificial
intelligence methods and life cycle assessmentrédigt energy output and environmental impacts addy production.
Science of the Total Environment, 631-632, pp 12294.https://doi.org/10.1016/j.scitotenv.2018.03.088

Nemecek, T., Dubois, D., Huguenin-Elie, O., Gadlat. (2011). Life cycle assessment of Swiss fagnsgstems: I.
Integrated and organic farming. Agricultural Sysset04(3), pp 217-232ttps://doi.org/10.1016/j.agsy.2010.10.002
Nikkhah, A., Taheri-Rad, A.R., Khojastehpour, Mmé&di, B., Khorramdel, S. (2015). Environmental irmigaof peanut
production system using life cycle assessment nmdelbgy. Cleaner Production, 92, pp 84-90.
https://doi.org/10.1016/j.jclepro.2014.12.048

Oliviera, J.V., Cohen, J.C.P., Pimente, M., Touoinyl.L.Z., Lobo, A., Sodre, G., Abdala, A. (202Q)tban climate and
environmental perception about climate change inléBe Para, Brazil. Urban Climate, 31, pp 100579.
https://doi.org/10.1016/j.uclim.2019.100579

Prechsl, U.E., Wittwer, R., Van der Heijden, M.G&{ischer, G., Jeanneret, P., Nemecek, T. (2017)es5d3g the
environmental impacts of cropping systems and coraps: Life cycle assessment of FAST, a long-terable farming field
experiment. Agricultural Systems, 157, pp 3943ifps://doi.org/10.1016/j.agsy.2017.06.011

Rafiee, S., Khoshnevisan, B., Mohammadi, I., AghbgsM., Mousazadeh, H., Clark, S. (2016). Sustaiiita evaluation of
pasteurized milk production with a Life Cycle Asseent approach: An Iranian case study. Sciencehef Total
Environment, 562, pp 614-62Mttps://doi.org/10.1016/j.scitotenv.2016.04.070

Sahle, A., Potting, J. (2013). Environmental lifgcle assessment of Ethiopian rose cultivation. réaeof the Total
Environment, 443, pp 163-17&ttps://doi.org/10.1016/j.scitotenv.2012.10.048

Tzilivakis, J., Warner, D.J., May, M., Lewis, K.Alaggard, K. (2005). An assessment of the enemgytsrand greenhouse
gas emissions in sugar beet (Beta vulgaris) pramlucin the UK. Agricultural Systems, 85(2), pp 1019.
https://doi.org/10.1016/j.agsy.2004.07.015

Valiante, D., Sirtori, I., Cossa, S., Corengia, Redretti, M., Cavallaro, L., Boccardelli, A. (2Q1&nvironmental impact of
strawberry production in Italy and Switzerland witifferent cultivation practices. Science of theadl&Environment, 664, pp
249-261 https://doi.org/10.1016/j.scitotenv.2019.02.046

Yue, D., Pandya, S., You, F. (2016). Integratingrig life cycle assessment with multi-objective iopzation: a modeling

framework, Environmental Science & Technology, §0,1501-1509https://doi.org/10.1021/acs.est.5b04279






