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Table 1- Average consumption of inputs and output in the production of paddy rice, one for each varies

. S 0, o8 5 o, o3 o .
(115) Wesleg Wepes e e 2 o 1 o3,
Inputes (Unite) (Tarom sgngi) Hasyhemi) Variety (Shirudi) Variety (Fajr) Variety (Neda)
gfeﬁ‘ﬁ(g 96.04 95.86 96.34 110.40 112.54
(cslw) Lomile
Machines (h)

T)r’; 't’;r 19.56 18.24 20.03 23.17 22.44
PI;‘;L{;‘;Q 1.26 1.70 1.03 1.99 1.7
Coﬁrﬁg‘;e 3.57 3.7 4.07 3.85 4.08
(7)) (2 bows @g0m
Chemical pesticides
(L
Hﬁﬁ;e 2.59 3.29 6.88 6.20 8.24
Sk 1.4 1.33 421 5.56 7.22
Fungicides
Sepe 1.78 151 5.10 5.98 2.29
insecticide

(25 9LS) (o2 booms 295
Fertiliser (kg)

U;é'a 202.23 196.02 210.01 262.24 238.59

Slawd
Phosphte 85.22 96.86 125.28 119.14 117.72
Pogs?hm 123.37 120.36 184.18 151.29 144.84
sljf; fur 12.95 9.36 26.41 20.17 13.34
poiyel Ay 6.03 20.42 19.98 38.35 14.96

Ammonium sulphate

s 6.47 9.47 15.83 12.83 16.74

Chicken manure
b by
) : 0.28 0.28 0.37 0.42 0.30
High potash

(VE:‘;C;'IZ% ) (mrf‘ 5837.82 4346.02 9381.35 3863.39 3703.79

(*”Vs;a't’z)r L(%L;’)' <! 3166.065 2848.00 3092.60 3865.45 3317.55

é’;:)s éjl):‘;;(i; 284.44 293.89 286.89 354.71 345.69
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5- Global warming potential

6- Acidification potential

7- Terrestrial Eutrophication Potential
8- Water consume

9- Fossil fuel consumption

10- Photochemical oxidation

11- Cadmium

12- Human toxicity potential

13- Terrestrial ecotoxicity potential
14- Aquatic ecotoxicity, fresh water potential
15- Phosphate consumption

16- Potash consumption
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1- International Organization for Standardization
2- Objectives and definition of scope

3- Life cycle inventory (LCI) analysis

4- Integration and interpretation



OAD gy Sealis cilisio ol )  Jausmocms j &l 31 (3!

S5l p Sl o 0 (sl o5 jLidyge plie 4l 5 la 25 cd]
9 Sl 3l ol ailolw (gl 2505 58 o 58 oolaiwl 5y50 g
33,5 0 3)lg Cumslame p oS g an] )8 5 odbul cla Sl
=5 i 3l oa bl (slosiu YT gexa) 28 oy 3 |,
5 CH, NH; SO, SO, £0; N,O NO, NO : JoL s
Molafilabi et al., 2013; Mirhaji et al., ) L .. NMVOC

.(2012; Brentrup et al., 2004

sl Ll slaocaisy T yaulis oy ol 4

Sglite lgn g O (SLS Lo 4w ya (glp oau VT L)
aa g Ly al,liol el sl 38y (o, Sojlasl g a sl
el e, 1110 sl ad iyl o} e lo slacydgions
Bblie »» (aecmj cla)liS g Clllhe )3 & asie
Olpn il (5Ske (30055 (sl e 00Bpll lee il
sl Ll awbxe L .(Brentrup et al., 2000) sg05 oalil
Y gamme g asrecu; @l Sl ol o base 4> oan Y]
D9l Cowdey |y il

Sl ad g 8l bl pam dla e

Fady slas2gs 9 Lasdgyg (oled s dl> o (pl Bin

D)o 3 ) Ao pe s oS Wil oo dilaie )3 @O ey
Mirhaji et al., 2012; ) 25059 5 silw by (sindab
(Brentrup et al., 2004

Suisadab dla 5o

oY1 o (ol )18 b iz Wjls Sl lial 5] USize 3l eg)S o
Olsiae iy i ] sl 3 & (gl 09,5 3 )3 0 pitie
e 555 00 b e 53 39a5 bl Sl Ll 3 stos S
Sy olin ol g 9 o1 LS b sl 5516 )3 01T
cibews eie siiaib jasls K & cll oS
aslonay yj adaly 51 asls ja (Mirhaji et al., 2012)
ICI; = [(E;orR )ICF,] (¥) dskeo
sy o ] e Bpas b o5 Ll Bj o Ry (Y) dolas 5
25U 09,5 )3 29250 | S 5 (Sl (ot ailge CFij 5 Shos

L] i «lind 368 31 ookl 39 039l yludl Canns ; basea
basto 4y Cuomw £o5 90 donyd a5 29 o Lo 4y paredlS’ paic
S o Iy i

Olesil (S35 53 (C) p gaeals Cusacs 5 ()
el 3,90 1y sl ceadls s (Sogll Jole 5 e 51 ol
Sl s 1 45 Sl 1 olinn s ke 4 o e

.M.)Lsn )‘)3 J,JDU D)g0 CusliE

pleasaa gs) 53 (Cd) p gaesls Cusacs i)
2 4S8 )l 3525 cpiumawsST gadids 3 Cuow il £45 zl
a3l b Ol g2 Coans Bl g 0] g2 e S g5 93 4 Ll

D9 50

sbaanddi 933 () gaealases] il

2 0939l 4 JS5 | alondgb G grlinnST Jouily
STy ol JSti b g e iy il Slos gladY
OgebipnST J31CBliS sl by Cugjlazme p 25 S
533, 5 o Jols SO, § CHy CO (slajl5 Ll j1 loowss 528
.(Guinee, 2001) 55,5 oo (5jbo s CoHy s

el (saal 30

48 P OlaS 5 5 el 3955 (e S gl Jrsliy
oLt |y 29-b e (ol § (S lbpptunnosS] 0 (sl s
23,5 o ol SO2 p 5 5hS" o 2 a3l () w3

teSUA (y gaeulsid g 451
5 3asi DS Ll o (S8 gmnlSig 1 Jenslty
NOX > )_sl u_sl ..)))ju_a .)l_’x.:l S JLl NH3 9 NOX

Db oo o g Sl s

(ilols (D995 9 S8 9,9 (2d) pga dla yo
oade (ool Slapis (295 5 $39)9 4> ye
s gw 28 s ras slaodls plod Jolis o 63gy5 29 oo



IVAY GLewsl (¥ o)lods 3¢ ol (6559Lis wlich pgr 4y y i AP

o1 b o3)sl ) iz )3 S5 pm S g (sddil jasls

Ll

Sy oaimslis 45 15l 09,8 2 p3 candib yaslis ACHd

Al g dbgsye Sl 3 oSS OT

LCWled g 83k o j o ¥T glgil Ll Culpd -Y Jgua
Table 2-Emission factors for inputs and activities

) st 395 sLonilo BL 15 em EVWWER N )] IS CE g
el T ) (e 595) AW (Sl Slghs) () &b
Pollutants Fertilizel:(k ) Burning plant Electricity Diesel fuel Refrences
g residues (kg) (KWH) (1)
6 6 ) . (Gasol et al., 2007; Liu et al., 2010;
CH, 173x10 2.1710 IPCC, 2007: Tzilivakis et al.. 2005)
N,O 18.1x10° 0.882x10° 0.0184 agsax1g?  (TAlivakis etaf"'zf)%a?; Brentrup et
NO 5.729x10° 4.61x10° 0.0588 0.012 (Liu et al., 2010; EEA, 2013)
NOy 0.022 4.61x10° 1.18x1073 3.85x10™ (Gasol et al., 2007; EEA, 2013)
5 (Gasol et al., 2007; Tzilivakis et al.,
Co, 2.73 2.26x10 0.033 8.824 2005 EEA, 2013 EEA, 2013)
co 0.636 0.061 0.0336 5.620 (IPCC, 2010)
NH; 2.896x10° 0.038 0.02944 6.146x1073 (Gasol et al., 2007; EEA, 2013)
S0, 0.4x1072 1.411x10° - - (Tzilivakis et al., 2005)
NMVOC - - 0.4x1073 - (EEA, 2013)
CD - - 0.704 - (EEA, 2013)
SO, - - 0.4x1073 - (EEA, 2013)

S5yl l w5 20 ¥T 95 bl 5 S il gF dilolr y3 anllla 390 )e’b Wog,S (guudid - T Joua
Table 3- Classifying the impact groups according to the type of contaminants in grain production and standardization

coefficients
e sl S5 S e
Impact category pollutant characterization factors References
(kg CO,) e e CH,,CO,N,0 CO,=1; CH,=21; N,0=310 (Brentrup etal.,
Global warming 2004)
(kg SO,) 4l (Brentrup et al.
NH,;,S20, NO S0,=1.2; NOx=0.5; NH;=1.6 !
Acidification : X 2 X : 2004)
(kg NOX? Suts O,ﬁf&,;:”:l NH,, NO, NH,=4.4: NOy=12 (Brentrup et al.,
Terrestrial eutrophication 2004)
(kg Col) oliasd 53 e CH4, S0,,CO CH,=0.006 ; SO-=0.048 (Guinee, 2001)
Photochemical oxidation C0=0.027
(kg 1,4-DCB-equiv) -O-LMJI » S il cd 3.98x10°3 (Brentrup et al.,
Human toxicity 2004)
(kg 1,4-DCB-equiv) O ﬁ_C_D Capoms | cd 1.7x10'2 (Brentrup et al.,
Terrestrial Eco toxicity 2004)
kg 1,4-DCB-) sy ol 5 CD oo il (Brent cal
) 2 rentrup et al.,
(equiv Cd 7.8x10 2004)
Aquatic Eco toxicity, fresh water
(M) e @lio il J5935 G yas (Brentrup et al.,
. . - . 42.86
Fossil fuel consumption Gasoline consumption 2004)
(kg P20s5) wlawsd mle adss Oland B pas 0.25 (Brentrup et al.,
Phosphate consumption The use of phosphates ' 2004)
Ly 8
(kg Ko0) el b 4155 Potassium 0.105 (Wang et al., 2010)
Potash consumption .
consumption
(Ko yio) ol @lio s Ol Gyae 1 (Brentrup et al.,

Water consumption (m°)

Water consumption

2004)
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A 059

5= jelosblie e bl 2 g (unjlame 51 2l
S oo 9d 0 4B 5 5 ol iy el Sy ]
simlgs > 6k 0s Pt selebbe LS L g S
.(Mirhaji et al., 2012; Brentrup et al., 2004) >505

Cly

VViJ-k = (F) dslee

ijk
Cije k' oLSe 9] o slm d )31 52 4 bgpo )59 Wi
230559 9 Sileloy Jole Joio bl o i b atws o gl

$3ladle
Loodls Coodl olulid 5 Jub dls> o ;0 @l il sl 5l
ol (il oy 51 (23059 Ao sl giluoslel imen
)._51 R M )‘ &S ML)L;O J.>‘9 uj.\: Lg‘.bo.)l.) LY )Ly RV} ..)9.«»@
Mirhaji et al., 2012; ) 33,5 o Jol> (giloJloy jo516 S 5
A duwloe ¥ dbsles 1 eolazwl b a5 (Brentrup et al., 2004
ICI,
Ny =—— T) doleo
TN (¥) >
@i b byye jasli oas Jloy jlaie Ni (¥) abasly
ool Jloy e Jlide 4ACH (Jgaame 3)Slos doly S ()l
e a bgpe (aslis Jlada ICH, ref (50U 09,5 4 bgyyo
Al o sdnails dlsyo )3 150 09,5 b odBdiwlxe

26 Gog,S il g (230359 ;658 —£ Jgi
Table 4- The effect of weighting and normalization factor groups

50 04,8 . ets > 39 s 8 .
Wit siladig 5360 e
Impact category Normalization factor factorg References
k ; 5 Lo S
( chl:c?bzzl L:vl;TmL::g g 1.05 (Wang et al., 2007)
.40l
ch?gfzi)c;;: 1.8 (Wang et al., 2007)
K9 NOW) (555 el 14 (Mirhaji et al., 2013)
Terrestrial eutrophication
(g Cafte) ot 5 i 0.8 (Guinee, 2001)

Photochemical oxidation

(kg 1,4-DCB-equiv) ;lus! y cogoms il 75x10°° i (Brentrup et al.,
Human toxicity 2004)

(kg 1,4-DCB-equiV) o) y CD coous il 1.5x10%2 i (Brentrup et al.,
Terrestrial Eco toxicity 2004)

(equiv 1.24x10"2 ) (Brentrup)et al.,
' 2004

Aquatic Eco toxicity, fresh water
(M) (e b a5 39167 1.14 (Wang et al., 2007)

Fossil fuel consumption

(Brentrup et al.,

0.20
Phosphate consumption 2004)
KO KO0 ks et s 1.20 (Wang et al., 2010)
Potash consumption
(Ko ) (o CJL,Q 4~L>93 626.36 021 (Brentrup et al.,
Water consumption (m°) 2004)
(St yorawlSidg il i wl ¢ Sl (ile)S e ()] 7l il 9 3dl5 L o yo

235 oo odlaiul

‘_;l)_g 0,8 oo duwlde g (gdozex sdbdlul st s C;l)i'l
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395 95 o g g Gl Corons 1 Jouilly bl o
el 039 1yl3 1) (Cd) pouodls’ punic il woww o35 i Sliand
3 1) SOX jLassl « pgradls Ll 2 09Me (LS (sbldr (ljgm
kol Lisl j oM (luwd Slacdgw Bpan 90 (0L
g sl Jsle L5 CO 5 NO, NO, (NO NH; slo
izn SOz 9 CHy g

T Sl sal g s ) &l ) dwuillio 93,90 53
$09lds &Y guoas yiles by

clmoa YT il 5l ool cadie  avrecu; ol
ol ke saimd lis a7 Y S 40 gop cuiS p0 cddaes
O5Sa My il 4 @ Jpame Japrecin; Gl ond Jloy
oy (et :Klie jlaged ol odid 00l ()l ol S'gilis
Sgld P My e gy Jpaze asrecan; Sl oad
bl V SS90

S U o LS gy S )3 o 3y9lp  dawe s il
Wbz g o 1) 51Vl albesd 98 Ggralinns] sl
Al lind plio 4l55 a3 iz en Al
Al @ S 5 )50 et hmecn; SISl il
OgelipnS Jomaily )3l s iy 2 5 laogio j5- by
G Oland gle alss 3l ol wlie 455 5l olerdsd
Sl e g el s Lyj)) <JARE 5 VYRS /XY Jolea
et 3l dw adllas (ol 53 0 g (dasmelun
losdnr Ol 1 S g (StB (oplSidy il il 4y by
lolid @y P (0ke (sl @ P (lazme 1 pieS
Slos

N g 59y 45 Slalbs 51 15 oS ol o 3 oyl
A Gl I leiges (Siid gulSdg sl Sl 485 C )90 2y
OhbSen g 9 diwond ¢ Jlio plotisdn sl 0435 (o Bpna
ey @l Sl w4 45" (Khojastepour et al., 2013)
095 4o bgpe ;35 oSt By jedS Sl )3 4y
sl 0392 (o @lio 455 g (Sl 9rlSidg il

Ecox=) N,W,
Wil 5 g8 oael Cwddn ECOX adli Hlude 4> y»
ua>1_w A_wbu_p w;h&u 4 WT )pr L)WLJ OM.}ULw)

e & ygods o oo ; ol 1 glio adss et ;

(@) bl

dwlee Oygopda s asli O_).] Sy Ao Olf).‘uj ‘51)4
g 50

RDI =) N.W, (%) ke

polly 09l B ) (oleond (sladgS” cadlllaosjge )l 5
oS St Lo (clboslyy g S| g Ul i g ol
1y Lo YT dmosles oyl o s oo sl |y (So9ll Wl
o5 N) 03sts sleg,S 3 1y ol Bl oS 48 oo slox]
e i 3 4 3303 (s (P) i 5 (8) 3,555 (C)
w2y Boa V1 plaSsm adgi e ()2
S5l ul g8 (o1 g il LB (Lo Lo sie
=

o SLaolys dab o5 3o 50 Jyiz b ol
Jols oau VT claj5 sg uls 9 Sload oloowds (ladgS o
L5 e cely 1,CO, 5 CO NO, NO, NO NH;

sl Jsle e Gl 268 (Bpan laodles o 5o L
5 COLLa)l a8 ol ;55 4 o3 il o 35 oS L
2B 5 ol g anlyd 5l sl @l 368 G pas I osds piiie CO,
Olymean Sl W95 (med 4 Gl 039 (25 baes
ol el ol 00548 a5 &l 6 5l 3litas] s i S
Slas basye COp Ll S yliae duopd ¥4 S 0 LS dalllae
9 290y adlllae Ly aoxih (il 48 039 09l 395" syt
Sldsl oy 0 ol5e 4 S (Brentrup et al., 2004) ) ,LSon
A5 e i Lt I 23U 1) pAiS W sl () AT
Sl a8 (6500 Glalllas o o)y cillas wlod) (1S 05l 55
OHlSed 5 (oMdMe lawgs (Crocus sativus L.) ol yacj S
HLisl g oy yid «ul 428 Splodl (Molafilabi et al., 2013)

lodga 3 yme 05l 355 Gy |y 318 dpuSlees 5
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Table 5- Release rate (kg per ton of paddy) for rice fields

oy N :
Uit e il it “_T_;”: (')"r;]"’ U‘f“r‘;t:ofr’]"’ N I
Source Release Published sangi hashemi hirudy Fajr Neda
compounds
039! 255 NHs 0.28135 020785 012155 91674 13533
Urea 3
S 2losdly (W50 NH; 0.00367 0004993 000051 00019 (00175
Burning plant residues 6
> S NH; 0.00269 000247 000103 90014 00106
Diesel fuel 4
et Sl NH; 0.0049 000318 000276 90007 00087
Electricity 9
o9l 355 NO 05627 05957 02431 93347 57065
Urea 8
(oS olosfly (il NO 0.00734 000985 000101 29939 00349
Burning plant residues 2
> S g NO 0.00537 000493 000207 209928 00252
Diesel fuel 7
iy 5 NO 0.0098 000635 000553 90901 00174
Electricity >
039! 258 NO, 0.01758 00182 00076 29104 00846
Urea 6
(oS oulosily (il NO, 0.00023 0.00015 000006  0.0000 440079
Burning plant residues 5 9
> S5 NO, 0.00017 0.00015  0:00006  0.0000 440079
Diesel fuel 5 9
gy NO, 0.00031 00002 000017 90900 400005
Electricity 4
o9l 355 NO, 0.17584 018616 007597 20104 (ogssg
Urea 6
2bS ool il NO; 0.00229 000308 000032 29912 00109
Burning plant residues 2
> S5 NO, 0.00168 0.00154 000065 00009  0.00079
Diesel fuel
e S NO, 0.00306 000199 000173 90004 00054
Electricity 9
o9l 355 co, 405.933 348537 166455 23210 503669
Urea 7
P oulegdly (5 co, 0.00424 000569 000059 90022 400202
Burning plant residues 6
> S5 co, 2522875 232425 975283 13942 11851
Diesel fuel 7
g 55 co, 212.436 137.737 119808 4143 377492
Electricity 6
039l 355 co 249,618 271581 110832 14922 15164
Urea 2
(P oulosdly ¢y iljgus co 0.00665 000892 000092 09935 00317
Burning plant residues 5
Rt co 161.322 148.042 6212 68295 755294
Diesel fuel
iy 5 co 135.309 87.7305 763684 21747 240441
Electricity 5
> g CH, 0.01605 001473 000618 29985  oo751
Diesel fuel 8
Lo 7S] CH, 0.00962 000623 000543 90915 400171
Electricity 5
ol olandly (0 SOx 000005 0000067 000006  0.0000 440504
Burning plant residues 9 7
ol olandly (0 NMVOC 000005 0000067 000000 0.0000 55004
Burning plant residues 69 27
oS oulordly (0 cD 0.08773 011782  oo1212 00468 04978
Burning plant residues 4
> S s S0, 0.03154 002895 01215 00168 01477
Diesel fuel 7
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Fig. 1- Normalized index for all varieties of rice
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saimd S5 e85 4 ol s adlles ol b B e
NoO (VFFIYAY) LLO, (VFPAF) Jolis 4™ slas ile)S I
o35 Jolre 2w 6d (39,8 sy g bl o CHy (+/¥+ VD)
5 ol sl Lo (i) 518 o are 2enSTied (32,8 ilods 03;
o=l &l 53 0ad plosl Clalllas &S canl Jls j5 ol il o
Koga & Tajima, 2011;) sbls g UgilS'an desli o 5oS Lo
&=y olie 55 a8 sy lis (Hokazono & Hayashi, 2012
dlie copaed Cusl 03 (lale)S Sl sl Jole (ke @0
Al s gy €S Loy ol tolonl Slan ptalo)S Jpuslty
B 5SS g 0, Shos bagile oS an3 00 (LS SV guae
Y game plo Cond 1) GG Sle ghile)S Soly Slge
Sl g 48 e isle)S Jendliy Jlho 53 2591 3 ()
Joame 59y 2 48)S ©jg0 s plo G 4 Sl 03505
dos 092 Al Jslgs o 4y 38 (ol 4 039 oS iy

b9y jl edlawl Ly (Mouron et al., 2006) )Ken 4 ()90
Mentzelia pumila ) cuw ( Jazocianj ol 3l oy 4 LCA
Ay byuye y 3l cp e claislyy udjes o (Torr. & AL Gray
el 0391 (90lSiBg 51 5 ol Cupmns 1 15T 095
sl @il syl 4 4 (Hasler, 2014) jlubs adlbs
Lagl G pas 5 25 b b dlga 51 o gyl als o 5l (o
bord 395 By mn a oo > o,y e Ll g)l5s
o byye bt wcunl sl olyonds 1) 51 cp 5 ke (geelSidy il
89y = =y (Irarte et al, 2010) )L Sen g 4k ]
I5—IS" ¢ (Helianthus  annuus  L.) ;5,50 8] &Yy ame
e 131 o sV oS 0l L (Brassica napus L.)

bl (S5 aralSigyl g e ale 05,5 4 bysye
lac s Byme (3555 365 4> 5l Gl Mg g Bpas o]
ool oy e 1) (65,586 Cilies lilos plosl Cgz > s
a5 lie all5s iy con 3 Ailodges (Syee Sl
3 b oy ST e dlax Sl gl g Sl gl
(Hosler, 2014) Jluls alllas gl bl o g5 Jseasee 1gs
Sl S 5 (S ed @l adss as ol lts 56
bosd sladgs J B Jes 9 3 Jole )3 (e
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Table 6- The final index means of Rice’s environmental impact

AU 0g5 sl pas e U0y e pas e
Impact category Final index Impact category Final index
5 le)S - -eqUIV) (p s Coows S
(kg CO,) ke eﬂiu)s 0.145 (kg 1,4 DCI'3 equiv) o ol CD oo il 0.0392
Global warming Aquatic Eco toxicity, fresh water
(kg SO) sz 0.07 (M) (o glis el 0.120
Acidification Fossil fuel consumption
Terrestrial eutrophication Phosphate consumption
Photochemical oxidation Potash consumption
(kg 1,4-DCB-equiv) uL.Ml JERCIWNREN | 0.325 (Ko o) (ol gLA A.J.'ms 1.296
Human toxicity Water consumption (m>)
(kg 1,4-DCB-equiV) 'yej y CD cous il 0.093

Terrestrial Eco toxicity

Cliseo Y gt 1 (S wgi 43 inlo,S ol 5T dnslio — VY g
Table 7- Compares The final effect of heating in the production of one of the various products
Ex ol P oW adlbo

Jpao £45 51 oyl 5 . )
Type of prsguct The ar:ou‘;’]:;‘ effect The difference with the Study
Final index of rice
P 0.139 1.043 (Wang et al., 2007)
Wheat
e 0.066 2.19 (Wang et al., 2007)
Corn
5_3)% 0.22 0.659 (Wang et al., 2010)
Rice
L) .
o 0.0025 58.00 (Khojaste pur, 2015)
Cotton
A5y 0.024 6.041 (Tzilivakis et al., 2005)
Sugar beet
Esfx 29 0.050 (Blengini et al., 2009)
Rice
ols; 0.12 1.208 (Molafilabi et al., 2013)
Saffron
“y 3.153 0.045 (Ullah et al., 2015)
Cotton
@ 297 0.048 (Thanawong et al., 2014)
Rice
=5 Jods oy Ll 0 0301 Y Jgas 3 3 wilass sy Hloml a5 J8s s Jole o et NH3 oS 5 o8 il 0
O 05 2 WP 5 O el Jeily a5 8L Gl e man dadlan )90 P L gy A5 bawgie jsbody .l oLl
2 b ol 31 Blie )3 .Coul 0dgr yieS Hlws M s VIEYSE g VoYY o 5VF im0y 1y NOy SO, NH3 jliss] sy

Olie) 4 o5Sa Mg Jasly Jlde ply oddadg @ o8 P9 o el |y jeilgw 20uST6d p)SolS s
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Table 8- Compatre the different studies on the potential effects of acidification

Tr 2 Flb oy axllas

Jpacw g6 Aol ) .
Type of product The amount of effect The difference with the Study
Final index of rice
P 0.126 0.555 (Wang et al., 2007)
Wheat
=2 0.088 0.795 (Wang et al., 2007)
Corn
8 0.46 0.125 (Wang et al., 2010)
Rice
2 0.0127 5511 (Khojaste pur, 2015)
Cotton
olhies 0.07 1 (Mollafilabi et al., 2013)
Saffron
(SR 0.012 5.833 (Esmaeilpur et al., 2015)
Potato
- 0.34 0.205 (Khorramdel et al., 2013)
Wheat
L)
o 0.051 1.372 (Ullah et al., 2015)
Cotton
@_‘w 0.04 1.75 (Thanawong et al., 2014)
Rice

SRS g Sdy 51 Jammilly, 5155 Lilises Silalllae duglie -4 Jgaa
Table 9- Comparison of different studies on the effects of eutrophication Terrestrial eutrophication

Er 2l S oy

Jypasw g9 Aol . . &o
The difference with the
Type of product  The amount of effect o - References
Final index of rice
puis
0.060 1.33 (Wang et al., 2007)
Wheat
= 0.078 1.02 (Wang et al., 2007)
Corn
LVee) .
i 0.0210 3.80 (Khojaste pur, 2015)
Cotton
olies 0.08 1 (Mollafilabi et al., 2013)
Saffron
R 0.015 5.33 (Esmaeilpur et al., 2015)
Potato
o 0.056 1.42 (Ullah et al., 2015)
Cotton
2 0.08 1 (Thanawong et al., 2014)

Rice
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Gl Sy (Sis e wlSids 5l sty , 51 ol ool jo

Uil 1y moge sii NH3 5 NOy 5LS 53 Lol gloasims St
iy S5 53 (5 55mn 85 NH s ] 3 5o
Ol bwgio .Caol atily JWsas (Kg NOX) (Sis ygumlSdg 3]
Kg NOX «/¥50 4+ /YA s 51 5l )5 NOy s NH3 Lt
b opy plo Uy (S5 3l ] Syl 51 0l o
el oS o (y A Jgio 3 1) 31 ol (ool 48y plol
st 53 exigley S pae 5Vl g3 ) 5 (el 5l
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Table 10- Compare the different studies of potential toxicity

AL gl Ao oy Tee
W . . 2 Coons 31 . . P S JORP P
J . (B RELY T (FRELY o The aalthe
yazo ol The difference S Thedifference - ifference
Product Human with the Terrestrial with the - h Study
L Lo - S aquatic with the
toxicity Final index of eco-toxicity Final index of o S
. - eco-toxicity  Final index
rice rice ]
of rice
P 0.012 27.083 0.006 15.500 - - (Wang et al., 2007)
Wheat
= 0.055 5.900 0.015 6.200 - - (Wang et al., 2007)
Corn
2 2.780 0.116 5.448 0.017 1.01 0.038 (Ullah etal., 2015)
Cotton
af)e _ _ _ - 0.28 0.14 (Thanawong et al., 2014)
Rice

(Mirhaji et al., 2012) w0 b puno O (g p6)) pSleo
oSS 2y Sl (e @lie ad5s sy 13591,
O Jled > @ Sl S ke e (65535 dilate

(Wang et al., 2010) sl _»

@ ol g Gl 3 pansliy 9 Clind plio 4o Jously
oS cal ol el cpl > ol YU jlans (65,0l &V game o
Bl oo gy ol A8) Sl y90 polic (5 (Lol I pats 93
Lo 4 dibaio S5 gl ofjysliS Sllell B S5 )b |
OlpgliS a8 39500 sy yal (pl g A8l o3 (8 paie 93
Wbl ansly 1y 268" 90 (pl Byuas 5l YL o

Slallae b duslis 1 Ol adss 3l ol adllas dy90 &)l )

Sl a8 conl Jgiame gyl 0dd (65503l 5 i 500
@bt A oSile Jlo ol sl S Jlgld ol ele 4 o Mg
e Jpame Cnd & 6505 0w WF 0 ol plie 4l5s
45 (Wang et al., 2010) J,Sen 5 Slg lawgi cp> > o
39l 4 bgeye domt ol §t b Spll @ Jpae o)
5l oniseasS clagdy ,d gl oS ams o olis Of adss il
908 aled 0 9 ol oA 3 pB)l Cuoglio o) o glite
Bl o 365 Ol B pae 0956 p Cawydb oy @ily 5,Slas oyl
o GelS il gy o Ol adss S sl g0 e ales ]
092 SYmaze plo by o8 3l acumlie 3 AL (2 Conns
powSo A8 s 4 S o Lis (Beta vulgaris L.) a8 jus
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Table 11- Compare the different studies on the potential effects of resource depletion

ol il Jogmasms A &-3)-3_@“1{3 ﬂ“ef—”sw axdllan
The difference with the
Impacts product The amount of effect Final index of rice Study
el glie s S5 0.01 12 (Nikkhah et al., 2016)
Fossil fuel consumption Kiwi
Sand gl S 0.4 2.24 (Nikkhah et al., 2016)
Phosphate consumption Kiwi
ey b o 0.03 15.2 (Nikkhah et al., 2016)
Potash consumption Kiwi
it e el 3 0.269 0.44 (Khojaste pur, 2015)
Fossil fuel consumption Cotton
Sand gl 2 0.0158 56.70 (Khojaste pur, 2015)
Phosphate consumption Cotton
ey s 4l 2 0.0004 1140 (Khojaste pur, 2015)
Potash consumption Cotton
ol el & 0.64 1.98 (Wang et al., 2010)
Water consumtion Rice
ol e el s 0.07 18.12 (Mirhaji et al., 2012)
Water consumtion Sugar beet

ORg3 Cpl ) 0dd gy Sl eled )3 amd o (LS 7y P
PLE) o Coas (ola o)l 5 (Siaw p)lb) g8 po il il p6)
S8 )3 g b (il s 4 (15 g o8 ((639,m8) Jguame s

.J.Jlbby SPu UJQOKAW) ul))] ‘_g‘)‘.) o)ly.m

S np 29 08y @iy > Sl plag pas s el
Jisily @ by Sl o i &5 Wil g pite YAVO L o/ <A
P13 lade (S g (oble o)Ll 3 (plierdgid (gmlins]
bl (£3908 8y 10 O 2 s
S lp 1y Sl elos 3 (ales pa3LE G dwalie Y S
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Introduction

Agriculture is one of the most important effective sections toward the environment. One of the agricultural
activities impact on the environment can be issues such as nitrate leaching to groundwater and surface resources,
soil salinization, acidification and greenhouse gas emissions. Planting rice is an activity that causes a significant
amount of pollution. Rice can be counted as an essential grain all over the world. In Iran, rice is the second most
important crop after wheat, which is part of the main items of household consumption basket. Per capita
consumption of rice in the country is 100 grams per day and Iran is ranked 13" in the world rice consumption.
As the farmers are unaware and mostly ignorant of the fact, they use an inordinate amount of primary inputs like
chemical fertilizers that are detrimental to the environment. Noticing the importance and strategic role of this
product, hereby this study investigated the environmental effects of rough rice of different kinds (Tarim hashemi,
Tarom sangi, Neda, Fajr and Shirudi) by evaluating the cycle of life.

Materials and Methods

The area in this study is located in Kordkuy, Golestan. The sampling is done by random interviews with the
farmers. LCA method was used according to the extent of natural factors in order to analyze the defective
consequences due to use of the resources. By identifying the utilized elements, energy, material in the production
procedure, the effects and defects can be estimated. Using this method, one can evaluate the potential effects on
global warming, acidity, Terrestrial Eutrophication Potential, photochemical oxidation, and the toxicity effect on
human (caused by Cadmium in phosphate), Terrestrial Eco toxicity potential, Aquatic Eco toxicity, fresh water
potential, Fossil fuel consumption, Phosphate consumption, Potash consumption, and Water Consume.

Results and Discussion

Chemical fertilizers (like urea, potassium, phosphate), fossil fuels, water and electricity are the causes of the
pollution on the farms in this study. Using these inputs creates contaminants that can be categorized as nitrogen
(N), carbon (C), sulphur (S), and phosphorus (P). Among all the inputs Nitrogen fertilizers is the most important
factor to spread the mission of air pollutants. The estimated environmental effects in planting rice show that
photochemical oxidation potential has the highest effect on producing rice. Moreover, depletion of phosphate
and water resources are the other important effects as the result of planting rice. On average three effective
factors like photochemical oxidation potential, depletion of phosphate and water resources are evaluated as
2.033, 1.296, and 0.896, respectively. And some other environmental effects like acidity, Terrestrial
Eutrophication Potential, toxicity of water have the least destructive effects on average. Among all the other
figures, Tarim hashemi and Tarom sangi figures have the highest range of creating pollution estimated as 1 ton
rough rice per hectare and the least is determined to be a figure related to Neda variate. The final indicator shows
the range of this variation from 0.0080 to 2.975. The most photochemical oxidation potential is attributed to
Tarim hashemi and the least toxicity effect on water is recognized by the figures in Shirudi. In all the
investigated effects in this study, the long-grain rice figures (Tarim hashemi, Tarom sangi) were shown to have
more detrimental effects compared to productive igures (Neda, Fajr and Shirudi) since it has less output.
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Conclusion

The results of the study show that the figures with the highest output in production ,(Neda, Fajr and Shirudi)
although has used more of the inputs , could spread less pollution in the estimate of 1 ton rough rice per hectare.
By planting varieties that produce higher yields the amount of pollution reduced, can be reduced. Also, in order
to reduce the amount of pollution, controlling the inputs can decrease the amount of pollution. The biggest
pollutants such as nitrogen fertilizers that can be replaced by fertilizers such as stabilizers Nitrogen plants. This
solution may reduce the emissions of pollutants from nitrogen fertilizers on the farm.

Keywords: Classification impacts, Environmental hazards, Evaluating the cycle of life, Indirect effects of
Nitrogen, Spreading the pollution



