(dlhad 93) O ae5 S g3 4 pid

Lo 17 Oluwo) 9 b P93 oyl Pyl >

FYA-TEA dio oo

Ole a2 2b)5)l Ry 3l eoliiwl b (ylhe ) adgi splld Janmo G Ol 5l (o) 2
(P 5 4 youe o )5 oyl 5o 150 590 axllla)

" tamy il a5 Grrdlgl (L 73 5 59
Ageien (owgd,8 olSils wel )y 09,8 JLoliwl -
Ageien (owgd,8 olSils «(55,9laS olazdl 09,5 ,Loliwl-Y
Ageien (cwgd,8 olSils o6 5,9laS olazdl i )| owlis 15 -Y
Email: khorramdel@um.ac.ir : Jstus odiusgs”

QO/YIF i iy Fo,b AYIVIYS (el yo & ,U

ouS

9 4y oy Gpbuw e o piin U Jgl sbadle (b olie) odgi sbapli (o Coms ) Ol 5T dmolio Bua b axlllas 0
29 5N 51 i 9 Voo 100 e 51 1aS) (oald 995 g Wnosled B puan iliso gl 0 i Jgammo (n] ddlg oo B 90 (lgie 4 (B
o5 ke ;0 LCA ISO14044 g, wlul p .o sl (LCA) Gle 45,2 byl Gbg)y 5l eoliw! L IYAF Jlu 50 (L
Slluxo ;o Glosd (Gl GloyS Jold) Ol a5 y2 15T Db, lo 4552 e adllae Jos ojg> g Slanl Uiy
oo ()L gl s b ) LS 5o S o Sy Jolre (63,55 -l s dslone gl k9 3kl g (o sl 9 2 9 Sl
20 S5 9,5 dee (0 JVL rizmen 09 B 51 SV 4 yu o 50 (bl g (00 SB0S g S g Jold Lrodl B pan e 45
W05 Jol> (oold 395 B pan g (n iml 50 OGS 50 5 VPP g VFY b cuiy @) y0ee o g B sbagliw e
23 i 35 g (o010 255 O o (limo (i (5T e S g P Gyl e ) (T Lo 30 (53l b Sty o YL
3 colibeg sl ggomo oYWl 0,8 cvalive U5 o SO Gl & PO4 5 ,5sls Jolre uslg 1+/AAY g FIASY L
argi b wd S dmbre J5 o5 SO 6131 @ ECOX YA g VY L paly 6395 gedaw (2 5YL sl 4y00 a9 (531 slopliw s
9 83295 balino LS j 39b o0 ol 4y Sy 53 o9 & plhie wlg Glaplli )5 autre Cum ) I ST YU oo &
03,5 G rSore (I B39 cawlin polio U pan

S b (ilw st wlgi spllis 5 b (60,5, £ 935 1 gunls (slrejly



Y40 QLI.M..A) 9 J:iL.’. c(js a)Lc...fb ‘CJLG':- .\.l:- c[)\jfw}' LSLAU:“"‘}}.', 41:;» Yy.

g 43 wezgrpl bclily plaisl oyl 045 0 S

$3,9LaS plpgs 5l (alS' S 50 Wilgi oo (6551 Sl
Sgnty 0 Wilgi co LolBys axwgs aldl led a)

Rahimizadeh et ) ail j5e oy, aeby a5
.@l., 2007

sbo,Sal, 5 S (LCA) cls> a5, b))
s S oty (5] 5 Sl 3slsS]
b oy 5l ipslsS S¥game wlg anld ae
Cl 5T oS Sl % Sl a5 Bpas
Brentrup and Palliere, 2008; Kopifiski, )
sl s alie G yae dilge 50 slie a5 2012
Roy et ) sgi oo fpmtd S oo 4y looossV]
3 oIy, (@l, 2009; Brentrup et al., 2004a
sl oo (Brentrup et al., 2004a) ) ,Kea
5 09 r9r8 $iabaS slaplls )lb b)) &S
oolitl alizee slagasls 5l plgiee Hohie
oolaiul &iald g oo SIS & azgi b ladze (pl 0,5
b, 1) So599s51 0805, ol 5l 6,50 e LCA
S sl Cemy SIS QL1 Gl el
Mollafilabi et al., ) o) SKeo 5 I .0i0ges
sy glapls e ey Sl owy s b 2014
395 Bras olie Gl p gluls ol o olyae;
ST Sl a2 il sy 3l eolital L s
LGl b el iVl & s
oS @l A S el 6o Jolee axlg VITANY
PRAS YO Sl G 6355 gl & bgpe by
Monti et ) ), Ken g g0 g0 LB 0 )59y
GLLE 59,5 Sl b as wisls oles qal., 2009
Sy Sl Glgioe (o) slopllEpg o dlwsiz
b1, ol asisl 5 COp Jlazl 5l ob lame
R O LR WS\ T o

s> oyl Ghgy sl eslaul b (6,500 oldlas
slapllss (Jazxe Cuj SISl o) 59) 2 Ol
paS (Jolo (olyy SVgame I olas gadgs
Khorramdel ) 4> (Khorramdel et al., 2014)
Esmaielpour et al., ) ;e (et al., 2015
5 (Khorramdel et al., 2016) o3 ,05> (2015

1- Life cycle assessment

dodio

05wl Juoj ;oS (Crocus sativus L) o) ,ac;
&0k slosl, (Zohary and Hopf, 1994) s s
sk 4y Lgdoe 4 gl Jlu jo Jpame 5l
cdlo p ale o QT s 5 e Jlo LL b Sl
o odg (Sampathu et al., 1984) s4s o
Lnga.)bjLé- Cliozo 6‘)? Lg&.,,lf Mi)o S5 J9M
olyaes adgi e dad g el 0505 Sl ! oliws,
oy g B e g 69y ol slagliul o
AL 4 0>

Sl (551 GlooatiS B pan (n yetes 5l (Ko (55)9lS
S5l Byas e s (Ozkan et al., 2004)
e cwbin o) Sal, Ol jalaie 4y (55,0laS o
LS 5 00m 659,00 (heme Canyy SIS apiss
Spbss wgmme b drwg e lagasla
aS ool olis wllas (Tzilivakis et al., 2005)
Jol 92 Olgie 4 655l g plie Sras Q1B 2L
wibee ol =y slaplliips b oo
Bonesmo ) ;e § 5ouiy (Risoud, 2000)
a5 glgsl jLel a5 ws,s oSG (et al, 2012
CHy @ Loy oiy 4 jlaie wlul 5 lailsds
2,55 YA N2O (b ,5 COy Joles 0,5y YY)
Jolee p 5L </-¥) CO, 9 (Jlw o CO, Jolee
Sipl Bras S5 g Srae 35, et al, 2015
P IR YVOA sy |y o o yo ol
0)‘5.4 u.:).:od..o.c L@r\i .J.Sd; ML?!.A ‘/“Y'(b 9 )L'}.ib
3he s cils Gldas 4 i g 4 1) (65,5l Brans
9 (22,0 YYIVA) (59,50 085 B pan (duo 0 BA/FF)
5 &kt aidly bas e (o ,0 YYITR) (els 068
sl Lzl Bakhtiari et al., 2015) 1, Ken
Joles YYYOIO 1, olyae; otsi slapllss ,o (slaills
Jole G osas 500,85 8515 LS ;0 COy o S5LS
oly Cod oloend sloogS 4 1) bajls ol L]
Moayedi Shahraki et ) l,Ke2 5 S 0o su50
Sran &55 i a5 asly bl @l., 2010
Jol Jbo 5o (ogiz glelym Ll yo liie slaplls
@ ey U pgo glaglo (b g 09 (oalo 095 4 Loy



m...j”ynmlgat};j.xgj:durwdb.?ugﬁ_ﬁ;;,t;\wu:ob&ﬂjdwﬁ

g, g lge

wxlye Gkl ety D90 4 adllhs (ol
99 O IWWAF Jlo o JBolhes oliysles 4 )i
L plosen b pll (5B g y00 Cop Gl
ool o phlicelo b slbaslas daliion,) JooSS
slaslss «(5))slaS Sleas STre «(55,9laS sl
laglivl JEU Gawiigs (rizmen g (65,9laS Sloas
Sani end (sl ad plxl (9 5 592, Glel>
OS85 Jger® 5 (Bolas S iges by, 5l OlypeleS
(Snedecor and Cochran, o oslazul () aslee)
(ac 30 olaws) (l5,9LaS olows wlul ol 5 .1980)
00,5 Gt S8 VO Gl ol 2 50

= Nt's?
nNd2+t2 :2 (1) doles

ol 2w b oylel amal o3lail N dolas ol jo aS
)g) uLu..oJo‘ Cu o w)w‘ t:t ‘()b){")-ed ).m Y“‘)

MLUA Agad px> 11
ISO, ) ISO14044 s suss wl) ss, ol
Jk> ,0 LCA (2006; Brentrup et al., 2004a
45 > (G hon o J.o.: 039> g Slaa o gl fL?
T e e - I e

EVEI SIS (Nikkhah et al., 2015) e sploly

Capde dize) )0 1) (3slsST sla,Sal, (] mls &5
Sl 00905 &)l 19iS jo Y gase ol Jluly
et S i yiage R0 (K ilet
fete oS Sl (65,5laST Y gaze wlgi slaplls
Sliwd slasgS Gras ol wais n S5 Jele
397 wzge yaie opl 5l ol Gige Sl b e
G2 Grimes g rha ) 5 gl sl (Sl
Charles et al., ) sgi 0 £l); OV game CuaS
GleosS o5y a4 oleend looolys Byae (2006
O el oarSnyais el Jalge 51 ( Sy (59 5
Glocadled dame Gy Dl 51,500 (S plie @
» (Fallahpour et al., 2012) sl o j,0leS
3550 kol yolie 5 Sy 35 o5 LTl Gl
Lyl el ey slaplEen i o eslitl
9 Slssl sle)Sal, wll s Jaecen; ISl
Sangy SIS 3l me WP oe 25N
il sl lasme

ol gl 5 ol 25 @ azg b (L5 5k«
Sl l3,5laS el Akl po (e slool
b 5l os gz i SVgaze plo |y Glyée;
oolittal (VI e (655,10 40 Gl S 09,0l 500
ol ol aS wil oo sold 5 pleond slaosS 5lon i
oleyS Gezmen (ame S OMSLe 9 p ogdle
ol (ol 5 ilegd (sl (Sler
3 1 6ilaS Vgarme CuhS el (e
Sosal 4 azg bl ead e
St 5o Glie) adgs laplls asre Consy (2b3)]
Songy SN alie (G ol Sl Bas (glul >
5 A Cap Glagliv,ed )0 el (pl ae
53 o Jyare (nl adgi e b 90 plgae 4 31
sladle (b ool 595 g baosles S pae aliie zslans
g piio b ol

1- Eutrophication



Y40 QLI.M..A) 9 J':iLl c(js a)Lc...fb ‘CJLG% .\.l:- c[)\jfwj Lsuui"‘}}.', 41:;» Yyy

‘ addls Jos 09> g Slaal iy

=

ol 4z > e

Objectives and definition of scope
{ Life cycle inventory

=

1!

ols as > )..ob @iy
Life cycle impact assessment

1
|

=

~

LS s g (gl
Integration and interpretation

\_ /

(ISO 14040, 1997) wle &5 = 2L, Ghgy ez ke ) S
Fig. 1. Life cycle assessment framework (ISO 14040, 1997)
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2- Life cycle inventory (LCI)

3- Life cycle impact assessment (LCIA)
4- Characteristic factor (CF)

5- Global warming potential
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Table 1. Input and output of saffron in the two counties of Torbat-e Heydarieh and Ghaen per one ha

Wosle (Al oL 4y Ca ¥
A) Inputs Ghaen Torbat-e Heydarieh
() &5 340.17 462.28
Fuel (1)
() sl 255 126.27 140
Livestock manure (t)
(595 plord 055
Chemical fertilizers (kg)
NI 5 ‘
037 (A 356.67 615.55
A) Nitrogen
Ly (o
et (5 370.83 410
B) Potassium
s 276 285.56
C) Phosphorus

(PS5 9h5) lord pyom
Chemical pesticides (kg)
DS 6 i
A) Insecticide
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B) Herbicide and fungicide
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B) Outputs
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Table 2. Average of saffron flower yield at levels of livestock manure in the two counties of Ghaen

and Torbat-e Heydarieh

(LS 53 (F) U5 8,5 o
(LS 59 () (olo 395 Flower yield (t.ha™)
Cow manure (t.ha™) &y Gy
Ghaen Torbat-e-Heydarieh
<100 0.038+1.468* 0.054+1.655
100-150 0.024+1.434 0.036+1.639
>400 0.026+1.421 0.022+1.619

* Data are means+ SE.
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Fig. 2. Global warming potential of saffron agroecosystems as a functional unit at levels of livestock

manure in the two counties of (A) Ghaen and (B) Torbat-e Heydarieh
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Abstract

In order to assess the environmental impacts of saffron agroecosystems during the first to seventh years
in the two counties of Ghaen and Torbat-e Heydariyeh as two important poles of saffron production at
different levels of inputs and livestock manure (less than 100, 100-150 and more than 150 tha™), a study
by using life cycle assessment (LCA) was conducted in 2015. Based on 1SO14044 method, LCA was
computed in four steps including goal definition and scoping, inventory analysis, life cycle impact
assessment (such as global warming, terrestrial eutrophication, aquatic eutrophication and acidification
categories) and integration & interpretation. Functional unit was considered as one ton flower. The
results showed that consumption of inputs such as fuel, livestock manure and chemical fertilizer in
Torbat-e Heydariyeh was higher than Ghaen. The highest flower yield in Ghaen and Torbat-e
Heydariyeh counties were obtained at the lowest levels of livestock manure (with 1.47 and 1.66 t.ha™,
respectively). The maximum value of aquatic eutrophication potential in Ghaen and Torbat-e Heydariyeh
counties were related to the highest livestock manure level with 4.861 and 10.983 PO, equiv./t flower,
respectively. The highest of environmental indicator in the two counties of Ghaen and Torbat-e-
Heydariyeh were calculated for the maximum livestock manure with 1.34 and 3.18 Ecox per one ton of
flower. Considering the high levels of environmental impact of saffron agroecosystems especially in
Torbat-e-Heydarieh, it is suggested to apply strategies such as intercropping, minimum tillage, and
optimum levels of organic fertilizers.
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