2905 T 9 (Mo gulod (mod iR
Ol 3 (5399 LiS (5 39LdCwa § g Sl 0SB 9 3 — (5 sl (b Qlio g (559l p ol BIRLINS
1PRY QLT YR 9 YA

2945 T3 o guiled medixd

Lot bl dw 30 &5 il W g9 amo s 3 O 431 dus o
S b4

Tl Lo, 5T ebls i o ' S e
Ol el ol (b mle 5 (558 p e o313 gy SIS nikiga 03,5 skl — )
Ol el ol (b mlin 5 (5058 p e oKl PISPRIC WL RPN try 058 e)lils =Y
Ol esol esolo (b b 5 (65,558 p e oKl o g S ptign 0 8 yLtils— ¥
a.motevali@sanru.ac.ir :J g et 5 &S g S Cy

25T 03 St 5 03 S Sllas SIS 55 S als W5 T3 8 035 Olgz 03 oME g wlin 51 (S i
55 S AT B ame S5 Sl il (s & R0 ol 03 201> Glslp (e e 5 BT 55 Jlis 4 5 S e
g:.;;fwyﬁ(ouﬁ;gﬂcobx;u)o\ﬁlgmou\M)>(J,Mﬁ,d,¢>ur§tiJN)GJJ{S,MV;)
5 05l 5 e Gler LS Mg el o sV S TS s als Ol gl b s e e 5 05
(e b S olg el slie cpioml s (Ol Okwl) VAF 5 OFF o/V0) S 4 OLb gl

2555 (O Olawl ) /¥¥D 5 /YAY /09N 5 5 4 DL ol 5 O 5ol 5 3

&S s (0 gl 5 g ol ¢ Gle iule S H 0319 Ul

4ok

23 $353US wge dgams ol (SUS1 5 s 5035 Ll sl Jlo 53 Ol 5387 5L 3550 ¢361 0 5 ool 51 i
33) 0kdE 5 OIS DL jle Sl aww & das o OLE5 La)leT Lol 2t 5528 505 Gblie b sl 45 Ol 5528 Jle
o gome 5 Loy 4 5 Lo yd YH/FY choys FIVE (5 5 4 51K FYADA 5 VPVAFY (Y HFYA iS5 o L (0 ) Sl
315 LS b gy o OVFAF ((65,55LEST sl aslileT) Wlosls olazsl 55 a1, O 41 5 4aS )5 @ﬁwyj| Lo s YV/Y
Oljpe a5 il oo (o #ODN) J guamma s £l 5 ((252) Sz oS pB)1 g 55 55 Jald 528" Jled 55 0k S8 i &S
5K YAYFA 5 V5 FPA OVEYAY o 5 4 0kdE 5 S 03ke Ol 55 ((oag) J guames oS bl iS5 b
.(\Mfcéwuﬁf;l{?Mu,uT)aﬁJWM\s,\wﬁ;Ga{u

313 0L e ol gl dwstls y O1)le Ol 53 05 2 S8 53 (B e 8551 (g p 4 (YY) O en 5 SledesT
MU ¢ g0 SiS 55 (3 pme 550 JS 5 AL VVY psmyo o 55 5 \/FY 0 555 (e 33 6551 033k &S
Lyl 3 55 551 O3 gy gy p 4 505 i3 53 Cptomed el oy VAR /FY MITNA 6 55180 iS5 5 VY2 4Y/YF
2 oromen LT oy VAV B AFR o i Gl 55 (6550 035k oS b axstls Ol 538 53 o llier Caltine

el Cwds (KQIMJ) «/+¥r g +/4 08 (+/e5F Vg Y Q)’L_f 5 Ok cQLL.Jf Ol aw 35 (65,1 (890 &S sls ol

s 18y ; ﬁ@ﬂ&g@ﬂw;\yuL;wugl?&ujl?ggﬂsﬁ&@wé;v«Jumﬁ.(macob&@,wbm
arjA atjg .
&ricy] ic
Netics g ! Sciengeg « COfere
8licaltyy,, B; and Natyy,, i Sar‘, Ira
Cho] ure :
fice] g, s u(;gy.l"s“mt es U"’Vers,
dC, 1



2995 T3 o mlod (o
Ol b (539U (5 )9ldCum ) g Sl 0SB 9 3 — (5l (Srb Qilio 3 (5539 p ols oSN
1PRY QLT YR 9 YA

2945 T3 o guiled medixd

kg J:l:udf;:l&pf;l:fﬁtgljkg.gjs L;lél&;lfkghjlf‘}fb\}:ﬁ6:\:&@&.&52@w3ﬁ4&bﬁ.\;&tdw
T Giledng 4 Eash 53 (TWV) 0L 5 ol 4l ol (Y Ol Kes p5525) LT aadst /DA COs-eq
ez (O ) Jled) OS Old 55 gmip M 5 55 Sl 5 S5l 5 (B e S5 51

5L O e Gble (3 635 50sST slaesle 5 51 Ol e 53 i dgamee C2S7 55 (VL o 4 e 5 L
on Bl sl aiie (e ST 5 G115 aoe s DI Gl 735 8 on e ol Skl 5 Sl
onl pladl 3l o 8T sl OT s 6 g Sl alo o 55 0T (oo s 5 D151 Jguames S Calibes Lol 20 306
Wl 5y ST it Loyl 5 53 (0 50lSCi s 1 5 ol (20lo S Jeudly) (Jame S5 SIS gy 2 205

by w9y 9 (g0

Sl a2 b5l oy ) eslial b i &S sld A 5 e G5 SIS (GSle oS 5 guakb 4 Sl el oo
a5 6,13 e () Olds 5 o dl= 0 F (Slyls Lol 2o 5 Ol ast = oLyl ig, . As wtls , (LCA)
030zl b (U guamme sy 5 Jome) 5 s ST ol A5 dlo jo 351 s 5 Sl 45 2 53 136 k55 (LCD) Sl
3y90 63558 doly 35 (0l 5 OUE OHui3l) Ol 58S Jled Ot aw o (3585 5 pymn 0) ST g 93
ols ils oS il 03y 5 S Gl 4 aoalan SIS AT re cpla ok 4 T ki s oS s 5 oK (gl ealial
9 Sl oS 9 ¢S gl Gladils Jold o9 5 Jsames 95 slyls &S gl .\QS}SWAYQJT)'\.U&@ Ml:uchbdﬂ
Lowe 4wl Lasl GLaedtNT fslie aled 23315 5 0 a5 Al 1o S5 LCA 4 2 dig) gy 2 4 pbl Goios &S LT |
035 55,1 (ISO14044) Ml 55kl ol s 5 pom o oy (Slin r claoslys Cialise ¢l 51 aslizal 31 )3 o5
gl Jols (65,518 Glaeslg 5 sl SIS 5 ou VT la3E i & by ol (Y0 F O 5 5 )
S NI o 0 ST V0 On 5 5 50) (65558 Laesls o e T+ WV (0,0 5 &8 56) pgmns 5 Las S
s 5SS 5 Jo 938 0888 O 5 Lol ST Y08 OLs 5 ki YooV OLSs 5 J53E TV Ohes
(FAY G o 5 Sl mly) 5 g 40550 pelaw 3 od A5 (CHY) Ok S8 5 Y40 WK 5 STk )
do o d (glyls & Lib o S ks Wy lele sla g 5 5 Wa(g35s i e o1 obl Ao e 53 T Sy
5 kel (Gler b b 3T Glean § s 4 gluaib i 5o il 3058 5 Siledle i (sdudib
Sl b CslS GladnT 3 Jsb 3 (6559l slaeslg 5 (651 et s 3 pmn Ol e o Bl ¢ St 0 5mlSdS 5 5
38 s (V) b gy F1L S 5ls 05 6 5 (Sl el 4 Loty VT Lasl | oSl

18¢,
Sarj 5 Natig
8ricyj Ic
Chetic g, , 2 Scig Ces Conf Cre
8licaltyy,, B; dNatUra] o Sar  Irg
Cno) g '
Tice] gy, o u()fy-lnsmut & Umversz

ac. jp



2945 T 9 (o wlod (modaxe

Ol b (539U (5 )9ldCum ) g Sl 0SB 9 3 — (5l (Srb Qilio 3 (5539 p ols oSN

2955 T3 o Guilod Guedid

1PRY LLTYR 9 YA
e s j sl oo (5ludle i 5 (23055 it 4 b gy o it ol 1) i
Classification of impacts
Impact category (unit) Compounds Potential of compounds Reference
Global warming (kg CO»-eq) CO,, CH,, N,O CO,=1, CH,=34, N,0=298 Yol Ol)Ken 5 5l
Acidification (kg SO,-eq) SO,, NO,, NH; S0,=1.2, NO,=0.5, NH5=1.6 Y+ f 0LKan 5 ol 5
Utrophication (kg NO,-eq) NH;, NOy NH;=4.4, NO,=1.2 Yok O s ol s
Weighting and normalization factors
Impact category Normalization factor (unit) Weighting factor Reference
Global warming 8134 (kg CO,-eq) 1.05 Y10 O Ken 5 ol s
Acidification 52 (kg SO,-eq) 1.8 Y10 OLKen 5 ol 550
Terrestrial eutrophication 63 (kg NOx-eq) 1.4 Y10 0L 5 ol S
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Impact category kg Sumeq CO, kgSumeqSO, kg Sumeq NOy
Traditional Cultivation-Low Yield- Mazandaran Province (TC-LY-MP) 778.28 15.72 31.77
Mechanized Cultivation- Low Yield- Mazandaran Province (MC-LY-MP) 782.63 15.71 31.38
Traditional Cultivation-High Yield- Mazandaran Province (TC-HY-MP) 695.26 14.96 31.81
Mechanized Cultivation- High Yield- Mazandaran Province (MC-HY-MP) 715.03 15.28 32.03
Traditional Cultivation-Low Yield- Gilan Province (TC-LY-GiP) 582.53 9.47 16.53
Mechanized Cultivation- Low Yield- Gilan Province (MC-LY-GiP) 604.29 10.08 17.59
Traditional Cultivation-High Yield- Gilan Province (TC-HY-GiP) 473.95 8.15 15.07
Mechanized Cultivation- High Yield- Gilan Province (MC-HY-GiP) 516.13 8.98 16.47
Traditional Cultivation-Low Yield- Golestan Province (TC-LY-GoP) 719.37 13.39 25.91
Mechanized Cultivation- Low Yield- Golestan Province (MC-LY-GoP) 727.73 13.61 25.63
Traditional Cultivation-High Yield- Golestan Province (TC-HY-GoP) 621.70 12.38 25.29
Mechanized Cultivation- High Yield- Golestan Province (MC-HY-GoP) 658.26 13.219 26.64
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Comparison of the environmental impacts of paddy production in three northern provinces
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Abstract:

Rice is globally counted as a highly important food. Among its production processes, paddy production, drying
and whitening are energy-intensive that leave environmental impact. The study analyzes the environmental
parameters for the growth of two rice paddy varieties (low-yield and high-yield) in three Northern provinces of
Iran (Mazandaran, Guilan and Golestan) using two mechanized and traditional planting methods. Results show
that the highest final index values global warming, acidification and utrophication in paddy cultivation was
0.101, 0.544 and 0.706 respactively (Mazandaran province), and the lowest final index values global warming,
acidification and utrophication was 0.0611, 0.282, 0.335 respactively (Giluan province).

Keywords: Global warming, Acidification, Utrophication, Paddy
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