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1- Global warming potential
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Table 1- Soil properties in wheat production under different soil conditions
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Item Texture L H o L :
EC (dSm™) matter (%) P (mg.kg?) K (mg.kg™)
s =l
. 1_ A Bl 0.64 7.73 1.92 8.2 160
< Field 1 Clay loam
s e S . 1,
x ‘_ A B '_ 1.01 7.63 2.04 15.8 174
| -g Field 2 Clay loam silt
N . EsA. E
R 3AV. P2 E 0.51 7.76 1.41 154 197
. £ Fieus LO?(')T;fT']aV : : : :
>_ 8 RN A~ ~ A
w2 4_ A I_Ef’ '+ E 0.45 7.63 1.66 9.2 246
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S 5AYe.»
O ' 0.35 7.72 211 195 401
Field 5 Loamclay
loam
A~ =
E_ A E> 1.40 7.6 4.23 10.5 464
Field 6 Loam
- — S
< 1_ A d ¥ 0.61 7.62 2.04 13.1 391
8 Field 1 Silt loam
— ~ AN =
5 ‘_ A E: 0.55 7.71 1.34 5.6 234
N 2 Field 2 Clay
MY 2 AN Ete
= " A Ex ) 1.46 7.68 181 10.1 219
° 3 Field 3 Clay silt
> £ A S E 5.
w2 4_ A E3 ) : 0.56 6.55 2.61 11.3 220
-5 Field 4 Clay silt
N E B AN E
Q i 0.52 7.46 211 16.3 452
o Field 5 Clay
e i
E_ A B3 0.50 7.54 2.36 19.9 490
Field 6 Clay loam
® AN = o
< 1_ A EX 0.44 7.75 1.72 6.9 197
S Field 1 Clay loam
— 5 AN =
= ‘_ A E: 0.51 7.66 2.04 5.5 238
’tl S Field 2 Clay
< e PN .
© E " A I_Ef’ I+ E 0.52 7.65 2.56 6.1 246
* = Field 3 Silt clay loam
> < 4 AN Et.
w2 ) 0.39 7.77 141 11.4 145
-5 Flel'(.j4 Clgyloam
> = \ .
@ 5 - A B 0.47 7.72 1.53 12 160
O Field 5 Clay loam
e P
E_ A E: 0.53 7.40 1.15 4.9 167
Field 6 Clay
AfSZE: Ef, 14 0.66 7.65 2.87 7.2 221

Improvedmethod Silt clay
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Table 3 Energy content of inputs and outputs in wheat production

ZBmAEEN A+ AE» |uY|A*EYA *{ H'FIWY»“{E » $AA»
. nergy equivalent
Inputs / Outputs Unit (MJ.unit %) Reference
EeZm h 1.96 Johnson et al., 2007
Human labor
Seed kg 15.7 Canakciet al., 2005; Ozkan et al., 2004
]
| CUhlaz> h 62.7 Canakciet al., 2005
Machinery
. fA kg N 60.6 Ozkan et al., 2004; Akcaoz et al., 2009
N fertilizer
. € kg POs 111 Ozkan et al., 2004; Akcaoz et al., 2009
P fertilizer
J
. I3 kg KO 6.7 Ozkan et al., 2004; Akcaoz et al., 2009
K fertilizer )
. HE{ L 38 Anonymous 2008
Diesd fuel
= ©€] kWh 121 Kaltsaset al., 2007
Electricity o
S A€ . . o
. kg a.i.b 237 Rathke and Diepenbrock, 200ilivakis et al., 2005a
Insecticide 5
So- .
. kg a.i. 99 Strapatsa et al., 2001
Fungicide
S
. S, kg a.i. 287 Rathke and DiepenbrocRp06;Tzilivakis et al., 2005a
Herbicide
) £ kg 14.7 Tipi et al., 2009; Singh et al., 2003
Grain
S, kg 9.25 Tabatabaeefar et al., 2009
Straw

diY-¢ A T%u A E°Y|E ¢ ,aYE€IY% e ,dyZF I»Z< EfE€.Y %EY
 Includes energy required for manufacture, repait maintenance and transportation of machines
®: a. i. represents active ingredient dYEiA{Z» %A A|AA{

T/~ %i/] A"1K} B|ZElwiyezBEMSTY EfE€/cY EEYeZ/™ Z/E 89Z¢ 17« oY E
cAle ATAIR Pl g o2 T°A €A o EmBEY BYE[R YA ZERLE RE E LEEAR A
€1°] EfZEM EZYWEGZAIMH» ,-Zy A €hA - Eoilaki & Ak, 2008| AY< ANTZ%oAd<Z™
A d<Y{€] ,d<Y{ cZl,¥4Y ,E»Y{ A EEZIWI< EZA{AT %Y ,I» A «A; , o~]
.Goltani et al., 2018 |/ ABA>» €/llne {€°,%V1-E®®Watd)E.Z./E(; o{
A3VE) s€c AP ET €O (2T T pemmony
4- Netenergy vyield
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¥€/e» AlcOMA cYA{Y ,EEAMZIEEAYPY /B {A™ »Z< ZA @ A-{zZ »

Geen, 1987{PCC, |[/< %i/1 E/E/Y%YEXERY dyAAfZ/ » €/] AEBRM] ETE€/¢Y EeA
«Z | E f¢ Y200Yb¢;,—Tailivaktid édttal., 2005ab A] E{AAEEYeh AvumBf°A ApE ALY
Ef€/¢Y TaXu/loY [£3%2] BAEAR [TAYE » dfYezZfeA o{ HAfZ » AY

TE|"ed A ArtZv» A—A]1E€» TEJREEVBYE“ A E§€e» ® A{Z »
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IPCC, |/« AIT§QA £2a8 » €§B0217  NEY=EO-EI ©® A-{Z »

.@007a,d; Anonymous, 2011 , oZIf°A of HAfZI'NeY 2RI/ y{ENE:Y {€°

A3 |[T-Ae {U'BE8eZETfe Y A] Al&>uAfhre T»YAY
Table 4 Conversion factor for CO, emission in wheat production
HA fZCo, EEBATIE|"e T»ZY

Sz] i ZNA»
ltem Conversion factor Reference
(kg CO,/MJ)
cC¥lcZ» Anonymous, 2011Anonymous 2008a]PCC,
Machinery 0.1251 2007a,b,c
K, E { Anonymous, 2011Anonymous 2008ajPCC,
. 0.0780
Dieselfuel 2007a,b,c
Electricity ©€] 0.1453 Anonymous 2008b;IEA, 2012
»f Anonymous, 2011Anonymous 2008ajPCC,
N fertilizer 0.0728 2007a,b,c
€ 0.0826 Anonymous, 2011Anonymous 2008ajPCC,
P fertilizer . ' 2007a,b,c
o]: Anonymous, 2011Anonymous 2008ajPCC,
K fertilizer 0.0806 2007a,b,c
S'd Anonymous, 2011Anonymous 2008ajPCC,
. 0.1030
Pesticide 2007a,b,c

diY %€ TH{ XX NeTEWEAZV> oY Ta
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E/1YE] BIAZ ~Z//Eq +{ E{A> A/ meIolioni qf /ar, 2PI3Tzivpiis et al,  |[/E{€3 ANt Zv>»
o{ E{AcA EfE]:MAPYZ1TASYEE LA fXABBAS E«Z/5K/ ¢ YZ/|W | BEAGsh {
A< rBda g WERT 18« ZAA LAYk P fvee
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TEZ/I"» AIRPZAAeYEX|RZAY{ dréf %iIMAeY B YA VEEEIAFE PARE» E{A+A Ef:
Ef€/AFARByZ<« ZEA YT EHYAYLZ E( 1% ABLIEZAI» B BZANY>» 3»M di{
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{ Ef€I¢Y I YL WEMER I RAR f €% R «Z//Eq «{ ZyZ/< YaEY AFBZ Z1» A~
B A/Ye »df EFBEEYEI] tA{ IEY s Y%AfZd{ »QEINYAERPAEEATSZE{ANE] A pA
EETEI] tAL IEY e 1%MYee of E[-Ac OB EE &S/ ]YE€] A/ A tA{ d//<Z~ % As E
[/< f9eBUY e, » o{ 12W/VEL/§Y2E AEVEYZ IE7 Z 1|6 ALK |ZM »d8)] AAf,Z » €] 1€3A ]
All «Al€>» | fz» ooY,» «{BEFAY dLE Y2 { BA/@EHRYA{R010 YaYeZ°VuA A %Zy
df8 ., A AZT EmAEYERA@LY-PELfAA Ef€cY %{A] OZ] .Y E
EAEE] UEECIEL) BEEY BRIAZI» KTEZE]» %oAe «Z/Ed iR A AAAERYEE Va1
VAEETIEI] YA{ I/IRYALY e2> Bd = ADEH REMLEE,ZTyY {Ay ARSYe 1€3A 17
Q16 Y |/~ »3VRE €/EYVLT>AA] « AKEE|EfAIEA] A % Ae AJ23A]BREACEXK £l YE]
1At IEYe d<Z™ % AN e{» |of WARUZ »€4] {BBARYL» €/1YE] /¢ AITSZE{ANE]
OZ/] E,/+YAQIAY | » M {dEFAE P EENE E]f € SAEENAT Y A pPAANE fEN]YLE€3A 1
AcY{ {€° %Y %{A] OZAEENz % ¥ Vs BXNNAPKEIENEERWA Ao Z|B{ERM €6 , HEYE]!
AT d<Z™ %o Ae XGHH] IEL B AEEZEAS YYZA EA{Z/] Z/] AIT]Ye o{ |< ¥
A UAY I/EYe d/<«AE€EMAVEEEPZIVERSRE LZAEY €] EfEL U< IBIREAZ®e,: @
VEE/TYa™ |/« T/eZu PIKR]YATEZ EQAN Ao/ | DEY BN-2-2Zy EFELY %l ¢ Z1:
HAFZI OB 1PELAEN d<Z %DAYENZEZE B €oX %Y, I» ¥%.F60200026] (€] - zf°A
€j Y|u AL IEYs d<B WAL P EEPSFE A] ATSZE{ANENLTBOAIBA] sAl€» o
234 f«Y|u PAY 1EYe d<Z RSBe of A/ ZE3PoAe €\ LYAGTZDR Y P UAX fFIE Y dcZ™
d/<Z7 %o A BfEYZZ¥F< {A] 1€3REK €YMIAL2189660LZ T IAZT1pAZfZTA{ |E
{Ay A] Yo <7598« WAPHZYrE€TET]EAAS EEA ANASZ B{ AEEE boAtive AN« d
o{ WAGT2685 Z/] HAY 1/EYs d<Z %I, {H{AZ OpEnESBEZE FEDZ] +217]
%oAe Al sAl€E» Z-Zy Ef€¢Y YEETY d8€3 ¢YE€« A{ Arep uyfAtdf°
Z@] uA|/m {A] 1B96EUYARAEX »d@T1° e ZNIA<EXEmMAEY Ef€¢Y eYALY %l
A dyAlt ¥€/e» BABTRIZAREA/cE/BfE/] BoAe A d%LZA ! e {zA EZA {cA» oo
M {Z THMYArv“A |1/ EACYBDPIRY Y %AFEYAEE /54 AWP A Y PEX|BM, Igt ]2 -f
EALZYRRE % « AAXGRE]| »MABE fELZXYA»EmAEY EfEcY A S, T A AZ™ A AgY{ {€°
¥YEW ZAUm Ao Y |oAhyv [ZZRERRKIEA] {A7 EOQZ] ¥€e» ¢ 6YVAW ApVAY MAEA Z{A
SAz/™ «{ EARANEHALA EER £ YEET/EIT] YA/t A tAEA/EXY] AeBF NE A
¥€e» E Edhdapatalf 2015ab{Y{ Ef€;, YAYEZZMB|AVYe » A] cAl€» LM EmAEyY Ef¢
Efe€] {*A» Al €e EYeZWZ» Edf- SN «Y {Z XK FYEX AY%eld» A/~ {Y{ %ZIE¢
HAR@®BYS LY ,I» A] t|A3 |[1-Ae A7 |AAGAZEATBZETEY A€% A A {A] EmAE€y
dyAt E{AdA BLEEEWYWEAAEfE€,Y «EitAA[1€» Al¢Y{ E/ImMAEy Ef€cY A {£
All A Af<Y{ E8€e» BFfIELMBLY Z}{ MO YEZYZE &d 8 |IZAPmA "E]-5A{ IEY. d<Z~
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(ipietal, 2009 |AfS8€3 IWE« |2f] YfABII P4l ZA ERZI1YI<« EZA{A™ %N\

cZ/-1-veakkgi6tat, 2005 {A] *Al€» ¥ldy KTHEFRA { EfE€cY FEA, @2+ { 1¢; EE€ E
€EZ/T Al] &Y€ YYSaEY XB2z] dygha 2807 {Y{YLZELE: Yo EMH|Z{E 3 €LY, I»
.Gtrapatsaetal., 2006 |/ A{/» T1°/E E QR+ "»¥EZD ¥ B I/]» EVELE Kearl et 5 201D
EA€/1¢ /170« oY E »YAIY —tAecRY oY tAf] pihAE NTdAAEEY¥E€e»cOAev» of
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BOM73905 €/]YE] +~/] A dyAt ,%|<E$fEJiRe pAje X€IA A{-Zy Ay ,°z¢ 2y,
6994 p{zZ/l »AV]ieE&f° A{Z/ »9IB3A/ IE{A«AfE A& A& E.KdtdaZ & ., 2007
A cYA{Y A |11 ¢{Y{ Y ZIBEAG3Y « ° /AH/ZY BbLEzS &KX Z VY A ERex Z — B2
€/11YETO ZUEZA» DI A4l ¢ ZWh 12 »c O YEN EFPZARM Vs Il | EPZAER E f€¢ Y
HAY 1/EYe dBOESEKA¥ €/{« EHPL | Ares Hastaneef al., 20159, AdloZ A KN ¢,
(AP ABM {€]+Z2 A|BAPZLEW]E UV TY LEETY
Q98 \/IREBEEUIAYS&Z« EYE] oM OB KRZAEmM SEZ»€3 (1" BfaAB®ALE |177Y
O HAIM {ADAfZA>ABPAIN~ ¥ E€e» oY BB ¥PEA|Y IEZfe A] AmAe
Co, u{zZ/ »93BIAEINE] UAY IEYe d<Z™ %A

BZTEEAC o{ 1|A3 |i-Ae MEZYSANCR{ABPAA]E»\"u €] E ¥R ¥ apeE{| P Z®E iAY m

«Z"EAm
Table 9 CO, emissions (kg eeCO, ha™) from energy using for wheat conventional production in Joybar
Planting method | 11EY- . B oY |eof
-~ P P P P P T S, s e N
2] AVe »AVe » AV »AVe > AVe » AVe i ¢ zInZ! » AZ T
Standard
Item 1 2 3 4 5 6 Mean error Share
Field1 Field2 Field3 Field4 Field5 Field 6 (%)
Seed * 110.03 86.98 76.54 104.37 86.98 86.98 91.98 5.14 9.85
ee
o]
(CWl<Z> a6 7577 5687 9648 8142 67.30 7691 5.61 8.24
Machinery
Fuel dy 358.64 281.58 278.94 349.16 294.41 262.31 301.17 16.32 32.58
EEZIwI
Chemical ferfizers
. 1
N Z-2y 3 253.67 710.28 238.72 365.29 354.43 418.05 390.15 69.94 41.79
Z-Zy
PO 56.23 105.28 37.25 21.09 56.23 0 46.04 14.78 4.93
25
Z-2y 27 0 31.76 0 27 6.75 15.42 6.02 1.65
K,0 )
Sd:
Pesticide
=
. _A€I F S 2.81 3.55 2.93 3.72 3.10 4.11 3.37 0.21 0.36
Herb|C|(1e (a.|.)v
_AgIES 00, 0 0 153 255 178  0.98 0.46 0.11
Fungicide (a.i.)
A €It S A€ 0 0 0 0 0 27.64 4.58 4.58 0.49
Insecticide (a.i.)
SEZ»€3
1~ E ¢z % 1263.6 723.01 941.64 906.12 879.19 933.59 72.85 100
Total GWP
* a. i. represents active ingredient AdIVEiA{Z» %BB®Yy A|AA{

0, U{Z/AMIEE €/]YS] PV 8E{|I"TY «Z/ET¢Y LY, ,/1» EeZ/t %ZTITE€/AE o]
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¥€/e» Al +AJEE{IvZE&FEY|2YYI» %HEIFAe FATEETI» A0Ipdy A/ L{A]Ys EACATI
u{zZ/ »9EBRLIE]YEANT|SFe AAEE U B651 €/]Y €]cosr 12 A HEBARTDT

¥E€[o» L|/X/IVIAMZ™ %oAe %a&EY { {Aly ADTYE{H{FEETIY W31 LEETEI]
HA|/m |E¢ X|AZ BHED 1 @iz« SA307 |1-AeIZIkZOM cYA{Y A E§€e» o~]

.40 Y€/« 1eZ//Eq AOrAKEZ BITEBA{I~ZT°A .
BZTEEA «f 1|A3 |1-Ae PEYYA«YXCOIABAA]E»\"U €] EfE€:.Y ¥Ee» BY ZEEg*[@™ |1°7Y
Eezt
Table 10 CO, emissions (kg eeCO, ha™*) from energy using for wheat conventional production irfSari
Planting method 11 2 IEYe. . e |ee]
= —— —— N N A
$z21 . .. - AV AY . sl g zind! > AZNY
1 AYe, 2 AYe* B8 AY e, » 6 AY.'K?I Standard
Item . . . 4 5 . ean Share
Field1l Field2 Field 3 ) ) Field 6 error o
Field4 Field 5 (%)
Seed : 93.07 86.98 95.68 108.72 86.98 86.98 93.07 3.48 13.10
]
_ CHhleZy g0 6173 6699 5553 47.69  36.08  57.93 6.20 8.16
Machinery
Fuel dy 169.70  254.90 297.14 25440 251.94 269.13 249.54 17.40 35.13
EEZI%I
Chemical értilizers
7 . 1
N Z-2y % 761.02 101.47  405.68 84.53 202.94 0 259.27 115.23 36.51
Z-Zy
PO 45.18 31.63 42.18 35.14 21.08 50.61 37.64 4.33 5.30
25
272y
K0 14.46 13.50 13.50 0 13.50 5.40 10.06 2.43 1.42
2
Sd
Pesticide
1 o
. A_€IF S 3.58 2.93 3.04 0 0 2.34 1.98 0.65 0.28
Herbicide (a.i.)
_ARIESo 0 0 0 0 0 0 0 0
Fungicide ~(a.l.) .
. A€_I FSAE 4.27 0 0 0 0 0 0.71 0.71 0.10
Insecticide (a.i.)
—— —— T o
T E¢ZAmM SEZ )IG%ZGE[ ! QO%E% 1392.63 928.64 858.35 1012.65 710.2 113.57 100
Total GWP
* a. i. represents active ingredient [<Ep BREA{Z» %YAaEs A|AA{

[ITEY «ZETfeY LY,I» VBN, «{d SBRARY 8O Fold P BZZ« A-"A» «{ 1|A3 [EY. d
cAI1E€EF3L LYY E]COZICI o ZBBRK]E oY E<B {ANMIEE{|PZETF Y Bup/AZ IdxZA
¥€/ex» L[/AZ |[1-Ae oY ,» o{YdAZ 4103 /€] WEGOZ T {M A 307F7A AE€+» dyAt
e BB SZETEY ATACERUBM AL &7 /IXOA {{Z/ »28BBAY fAEfi¢ oY €fEI]
A1 pAIm  d<Y | AJAMAAE » B4 €ZAFERAYM  {3BT7 €4¥%€]
o, H{Z » MHABMRIB L cBMZ» A cYA{Y A -
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EEEYVYIWZ« o L|A3 |1-AeZFEK «« G BEGARA JJATE €] Ef€¢Y ¥€er» BY ZBHg¥k]@ |I°7Y
Table 11 CO, emissions (kg eeCO, ha™) from energy using for wheat conventional productia in Ghaemshahr

Planting method 11l 3 IEY-. . . oY |eof
% FTRT) FTRT) FTRT) FTRT) FTaD S, s e N
8217 AY AY AY AY —AY  witgziptl > AZNTl
5 AYe,» Standard
Item 1 2 3 4 . Mean Share
) . . ) Field5 error 0
Field1l Field2 Field3 Field 4 Field 6 (%)
Seed 78.50 72.48 93.07 62.12 78.28 91.33 79.30 4.75 10.59
o
COHIZ> oy o 6534 7648 6722 8628 8824 7518 4.14 10.04
Machinery
Fuel dy 31451 269.22 309.09 292.16 382.36 275.65 307.17 16.70 41.03
ue
EEZIv4
Chenical fertilizers
7. 1
N -2y % 0 169.1 14492 289.89 405.88 507.34 252.86 75.75 33.77
272y
PO 23.41 35.14 30.12 30.12 42.18 0 26.83 5.94 3.58
25
Z-Zy 7.48 22.50 0 0 0 0 5 3.71 0.67
K,O 5
Sd
Pesticide
YRR
. _A€I_F S 0 3.52 0 0 5.85 4.67 2.34 1.09 0.31
Herb|C|d~e (a.i) 5
_AgIE Sor 0 0 0 0 0 0 0 0
Fungmlge (a.l.)v .
.A.€I F _S A€ 0 0 0 0 0 0 0 0 0
Insecticide (a.i.)
T EcZAm . 491.43 637.30 653.68 741.51 1000.83 967.23 748.66 81.45 100
Total GWP

* a. i. represents active ingredient

diI¥EiA{Z» B’y A|AA{

VaEY oY AT {Y{ %LZE{AYA EEMA B 1RZ&2>TyYEZ B A MEBZA %] 25 21 »
o «Z¢bs AutZ/ »MOBSX]IATSZE{ANTOHB0 K |F®],d/<Z %oAediZZAB8q-Y{ BEkZg»
Co, U{Z » 3WBAZ]| HUAY IEYs d<Z % ZVEM zSEASES T1°eaZ fia{ 24k €463 A [A]

E| | Ak «{cozZfi{&k {252B6ARID7

*{ AI” BBUN 2} {63 A {Z » 2580A ||

{A/] HAY I/EYe d/<Z™ %A« A/] *A]€»
©Z3 «ZETf¢Y YEETEI] ES8€e» dyA 1% eef AEHALT{NEYY {2 | MdfB€3A] YA€ »
€/1YE] d/<Z™ %oAs «Z]/E qhedZ% M3l 1&{Z/ 1» TEFAMBE-Z|EBAFA TS E {ANAE]

E{A-A Ef€/dI¥Z 8 Bzly AR/ A{A] «Zzf°A

Co, U{Z » BHPAEYM AZE{A{L AF% A=dOulLSCABNN 3l ¢ Z1» Z] d<Z™ %A« «Z/q
307 BOT7 2/A Alree of HAY A 1A/t %ZAERN, YZ€The o { MAY «Z4Y |ih§B ] 5 EATTA

{2 pA|lm

|ATS &0, MEZ » ZHeRRef{ A/~ {Y{fyX {Aly Al] E¢ZEEM SEZ/»¢
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€/A 1.€/PTdeMe A{ZEA™ T-¢ A TGUYETDAR{E/¥NWBISBIAY T, Z/1» Z] o~]
o Z /A 4{{Z/ »16FB A8 \/IedA€] 1Y |A] Yo d<ZZ/BMNENPL ETe YIR oY |eeof
EBAA,a IEZf¢ ,%EY €] AAOY | 2€¥838B—41 BieZZ%E 0] SEYM 8 A Y ¢ |Zflay { +Z
EZA{AT ¥€e» AT A{Y{ LZE¢ ,l¢ |AkF|AZR AdLSAETE « VAYA>EFEPIN Z{EZ M «{
EIiPSIPEEIEBYBRZ A wfAETIEE[ADRGEAI ¢ Z/1»'ZN {E]eZST Y E<Z¢ E¢Z/
{eY{ E¢ZIIEm SKIZ/Iz€> €2 AZ228 AZEETGYY <083 {2 b X 9dh{]1™
Y1 Kaltdak»et al., 2007; Tzilivakis et al., 2005a E<Z JIEZKR €EZ+ °£+ {Y{IENfyY {Ay A
78%66 €/]YE€] t7/f [/uUYA o %A «Z(B g A|oZ A & BIDEE M} ZKZENA FVAIZA |
LA{ I/EYe d/<Z7 %d0os p{ZAb YN/ AZIER SE Z» €3 B [E 2 auA] A& 2K .
d/<Z” %oAe «GOA NPZITSTBIAJAY|USEZ»€E3 ("¢ ZEF €A E{AVALNLAY BZE ¢, 2
€E{Z/-00, )ZYZIA>93BIAE] Y| |u PAVX HEAVA A"]Ye %IV AZ{e{YYL MANYA ERZ{ ]
d<Z™ %oAs o{ t"f |[UYA o{ E¢Z/AEm EBIZALR 12 | BbaiX CANR, | RdxEHAAZ | ]
L3PGB AAB6 €/]YA] WIGEZE {ANEPVA AR SEME- AAEZ SARACARZA EY
cYASPY e YUBWA |G PIMe BEBAU{Z » E/YYee cZ/1 %Y EMAMYEEHL2EBEE 1/
COA/evy» EYE/] tVISHANNE > [ H Z AL GLR A A AT ZETA cANX{€] Ze d
3 Z/] €AY \JAREeg A Am ,BINNEA BE2ZA{A dBABRERTAY o » A A f»EZA
[/1< {+AMEQ,) pZZ/IOK &F/12 17 Pathak& Y%aYal TYA A -Ehe dd]{, B EAZIHA « | AT
.(rzilivakis et al., 2005p €/1£ A E/IYYee cZWasdtdnf2b07|/¢{€ O

1A |1-Ae EWMAEY {BFAEN €. Y %A «CO H0X A €AART EcZAEm SEZA3AA Y|y Zfa
Table 13 Global warming potential equal to kg CG emission per unit area, per unit weight, pewunit input and output
energy for each wheat production fields

d<Z™ %o A Azrfey
E¢ZEm SEZ»ehnfiig wmettod Wl ¢ ZInzi »
Global Warming Potential (GWP) 1 2 3 4 Mean  standard
I I Il v’ error
) 1 tF Ju 933,59 710.20 748.66 765.78 789.56  49.40
Per unit area (kg C{ha)
1/ o A
i 4 e A 161.05 221.64 188.54 165.57 184.20 13.86
Energy footprint (kg C@t™)
) ) L E{A-A Ef 68.88 63.07 66.48 68.56 66.75 1.33
Per unit energy input (kg G@J") A i ]
EmA€y E

) L 5.58 5.08 4.73 4.35 4.94 0.26
Per unit energy output (kg GGJ")
AdIEE EYVIWZ « B EfSZEYE,« 2 { BB A BRKT EZM o 1AT8 ZE { AME A E% AeZ Vs A
* Cultivatio method IV is improved planting method. Cultivation I, I, and Ill are conventionaladethloybar, Sari and
Ghaemshabhr, respectively.

6956 6486988 €/]YEAN/ I €gehp/ £ EX ¥1 T /iy Z{A<A Ef€cY |[uYA «{ E¢ZE
{Y{ «Z/efyY {Aly @Q]u{Z ¥ [ESAsUATZ (IR} {%o A sCOZ I { GEFBAZIT «{
494 €1Y€] EmAEyYy Ef€¢ Y pufA ¥ BAZAMBNEEHFZ»  6WFATKY [u TA{ IEY+ %A
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YAY ¢, OM «ZBEERHK - Z Desjardins, 2003 ATSZE{ANE] %oAe (B0 YdZe» Z€E 4 { nA
Yo ZZB Y, {E[Z2E{E Y ZARKE EZ R ZZEf ; YSEZ» €3 (97 ANNAZHIEGE » 4T A] 1~
T/ Th+€Z I EBAAGE % % [BA AT {Y{ Z/] *tAt IEYe d<Z™ %Ae A {A] YeY{ Em/
A Bl Ih— HPRASEN A AZE T ¥Y €/« € ¢ %EIY off pAZ AMERA{ITAfZ’
Ef€cY oY A{R2 3 €7 M AR EMOr U{Z/ »I3&FA/, ¢ PHAY TEYe d<Z™ %A
d/3Y «Y{+A/y€] E{Z/E+ dyBWAAYEMECYAR E; ¥ | VMAS-FIENAFERM ISEZ » €
E{AA Ef€/¢Y T Rly R/ AMHEEEERAOY (3 uA|m {Y{ «Z+fyY {Ay /
®/Ys" EeeAR|FZz+8 EXY/RZEZETo X /FRZ{A/peYXAlsA |IuYA «{ E¢Z/ N
.Dastanetal., 2016 |EZYs¢ E ¢ LA <AIQOY {u¥Ze »€¥BBLE]IYE] d<Z ™ %oA-e
HAY TEYe %Ae o{ AgY{ %eA°TuYA «{ E¢
E€inifs; H{Z » I6BBAAGDS €]YE] A™ |« A|AZE» AfS
E{A-A Ef€cYEnY M2 XEEIRI 720 BN £ 74 E ¢ ZAMSIEZ0A)° ME¥S 2% % B €
CAZI"e £ 1Y 11-{ %A] AR - >EGREE RN EIZABTYN LAy ANY 1AL LIEY- S
WZIVYY +f Alhe EimAcy A E{AVAEfERAA I PEY D HGAEST
A E°lsY (¥« CARBYEABYZRE» 1oy MEL ] A RAY TEY: %oAe of ¥2eA A
EEfE .Y ofos BZ B 21 -vee» etz y EFHLET LY 0 Bb HYREE( %A A{ Z] A’
AZ3|/E{ Y EMREDaRZAY] Azy» M7 BlAL SRQRL HIATATAELRAR A
EZUBEN Y 2INA» YENE- (<RI EENANE BVRRAM AXY F1)ZAH 2 *Z0ee
WIEY €/EAIE Aty RRALe| vy AP {7 $eyegal bz oY ZI %A A ELZ”
ZKSZEAE BoaKA4ZE. cYeE—Z2z» 2] AV EVAUX fatluE44 BN, BEAREE T17¢ 2
Efe€cY A ES€e» A{ZA: hbenh® g HL8RY AR/, ploB AR (YAl \le€e
ES€/en +~/] A dyAt wfAefiy, BEZAMBI E{AO HUABRE ¢ vl YA AL TIA%
Al-"A» «f 1]/A3 |1.-Ae AAlc %{A] EREETACYVE K fy, YO UG AEQASIZ7IE
oY AVe,» dEA-e EvE] REABpEYE E& V0 R7 G SAL HAEAMITIEY €]
A{Z f/tYABIte (Kl AEREZI i1« EZALEPpEE Sl 550 Y XY BB ALHZ A
A EIRIE; €EZTEITA»Y by CABAy A B¢ W EHARE® T1/7¢cZTa A E{A-A EfE]
1/1Z« €E{2bA» H[ fiz»ZE ZEFAvA BV SERFAT YL {AMA BEVilHofheeZ e
EEZIViic {A™ ¥€e» tive (MHEEZ RLEFE BRI !> A2 %oAs 2/Eq -{ E{A:
SAZ/” €eA» oY A {+Y{ E{ZE~ €ifpcZB M ¢Yy Xl LIE LIERASY s 21 A
(AI] [IAYAY [1"» Eczming SEEFEY M ¢ Ffa AEA{R G/ EILAL-{ E/Vi/E
Al] ~Al€» E&6mnEMEEY RRAESE 24 Y, RFR K EIBZE BEVEIZA] | |AZ]
Eev| /e ditw Aei~ {Y{ SAz/~ v- BEAVY SRz PR AL EX€] 2] YeZoov>
|EZAth/@Nez] [A,"» A-"Aszohp| AP RLAREEAA/ ¢ 2Ta €E{Z-» A [eflEe A
A dyAlt \wiAcltl &Meieadg Az~ B YN e T ZOHZ/ZELY M ETe1Z R -
UiArvA |1 E 2 | AlAEME A EINE | DIEEA ,AE|/E+ZnE(adasefdEJ00% I Ar Vs A
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{ EViE b DBAPEA[ACE R E % Z»e YRELW AALIGE]| xMARE f L} AKHZ fTY
{¢Y{ Ef€cY ¥ ASAARAN[ZzrERKTESATE Ak /£ ¢
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Introduction

Climate change is a global concern. In wheat production, agriculturatiopar such as ploughpying
fertilizers, pesticides, planting, irrigation, harvesting, processing and transformation, neddrs@ra energy.
In a study to investigate the energy input in wheat production in Gorgan region, Iran, it wasdtssamong
all the direct energy inputs, fuel consumed in agricultural operation had the highest place aviénage of
3390 MJ h# and the second place belonged to supplying electricity with an average of 309 MUhba
amounts of energy input in the lamput and high input planting system for wheat were 9354.2 and 45367.6 MJ
ha®, respectively. Therefore, optimizing the agricultural operation is seen as a strategy to allbvite
change effects. The purpose of this research was energy assesmeafrband doxide emission in wheat
production.

Material and Methods

The study area included three central cities of Mazandaran province (Jouybar, Sari, and Ghaanshahr),
was visited to investigate the target population through statistics and scielaifingp method. To do the
research, at first, six fields for conventional planting of the wheat for each city were idantiiéd5. Then,
they were compared with the improved planting method (according wongrdow-input wheat developed by
the reseatwers).In order to collect information from the fields, all agricultural practices were divided into eight
parts as preparing the field, planting, fertilizing, preserving the plants, controlling the weéaging,
harvesting, and transportation. Thewijth the beginning of every operation, according to temperature
fluctuations, information on various production methods and different amounts of input use by fairiter
region was collected. Moreover, in the improved planting method, the researcherseeking reduction of
input use, environmental damage and also increase in efficiency and its comparison with commd® afietho
planting wheat in the same regidrhe identification of the fields was in a way that covered all main production
methods in ach city. After that, the improved and conventional methods of planting in the three cities were
investigated as four planting methods. To estimate energy consumption anemSions, the fields with
improved planting method were taken as catiseal mehods in four systems.

Results and Discussion

The results showed that the mean total input energy in four planting methods was 11811 Mitiduen
energy input with 38.036 got first rank. The highest output energy was obtained in improved metl36d34%
of that belongs to grain and 63%@elong to straw. Mean remable and nomenewable energy in four planting
methods was 3071.28 and 8740.33 MJ.haspetively. Mean energy efficiency in four planting methods was
equal to 14.57. Mean energy puntivity in four planting methods was 0.37 kg MMean GWP of wheat
production in the four planting methods was 798.56 kg @& ha' with the maximum C@ Mean GWP per
grain weight in the four planting methods was equal to 184.2 kgp&Cha'. Mean GVP per input and output
energy in the four planting methods was equal to 66.75 and 4.94 4geEGJ". Improved method with 4.35 kg
CO, per GJ had the least GWP per output Eme In a study to investigate the energy input in wheat production
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in Gorganregion, Iran, it was observed that among all the direct energy inputs, fuel consumed in agricultural
operation had the highest place with mean of 3390 MY &l the second place belonged to syipgl
electricity with mean of 309 MJ Ha

Conclusion

According to the findingthe amount of GWP per energy input unit was the maximum in conventional
method in Sari and minimum in improved planting method. Furthermore, the improved scenario bagshe |
GWP per energy output unit and in conventional metlmodaduybar achieved the first rank. In general, the
amount of GWP has a direct relationship with the method of field management and input consumption

Keywords: Climate change, Envirinment, Global warming, Improved planting system



