Journal of Agroecology
Vol. 9, No. 4, Winter 2018, p. 1168-1193

i

S329LS (ol ooy & i
1168-1193 . o 396 cyliamno) 4 o slois 9 o>

(Triticum aestivum L.) f.\:.f Mg @I}e 03 S deSles LSl 5 655 O 2L

tos Ok 52 lsls Lo dazms o pudle (65 bs F 505 (T e Lsas b S5 dames
1395002126 154
1395/07/28 5 : 13 g 26

3 opyS AnSTlied HLiml g (650 oMo byl 1396 . o oyl g coyep (b g 0yidle (633 wz ($i9)9 e p (839 b (S5b
1168 -1193 :(4)9 «(s;,9liS wliipgs (Triticum aestivum L.) puS wgs ¢)l30

2>

by o jlecblis g laodls ame (0 (gjlodingy 9 3,Slas (i3l Helatea (Triticum aestivum L.) a8 )yl o pio jl (60500
e bl (325 pl Pl (sl 292 eSS M5 )3 (S ST il 5 (651 Ve bl g cnl Sl s I (6908 (6 el s
1) 4l st CudlS gy b s s Lol 1393-94 el5 Jlo b jeialls 5 gyl luss splio s 5 piS mly cusls 4y
cusls U%9) 9 @l) &)l}n u_cl))' Slles u.,»b d))" 4 Joy)p SleMbl . silosds dusldo (uLm:u Ja..u;y W) L$_>|).|o pAS odlggpS cely; u.:L.:l
Gy sladile ]S ol cblis (23355 «udlS (o) and Jold it cutd 3 (g5l OBy s NS (£pslaen 5 Cud Al gt
(GWP) lea sl S Jamiliy 5 (5551 slomd L 2955 5 53909 531 0l 5l g 608 (sinailo S 4y 5 g o> 5 bl el
390,85 53 g3 TIBIL/6L 1y cuslS gy Jlaa )3 (6399 (5291 JS 3xSkio 487 sl L5 ol s 390 )8 awSTien Ll 51 b
23 30, 38103 L 559,55 & bgsyo (o (55, dmsdgyg soled o o 45 oaliio axblydgis IS o) 50 53939 5551 Bliee S &S
36/34 45 sl Cwddy wb:w cusls oR9) (5.\,]9; (5));\ O3y RWCRY )‘)5 S slaas, o 4 9 Cgmw d))’l U )‘)5 J5| 4,
Gy S gy ez 03 pdlinaos g niios (93909 551 xSl g IS g ol 4 bigrye 1003 B3/B6 5 wls 4y by o]l so o
oitlesS Jpudlty (Siko 0 Jeols J3lSo 2 p)SolS 0BT L0 cdlS” ) Jlaz )3 5551 r90 80 Sln ccomizman 292 aBlidguge Cudls
o8 deSlies Lzl lipe cyides o 391,k 55 COp Jsleo p,Soks T98/56 il el (ala g, 55 cilies (slacyllsd 51 230 IS les
Mz 3 8l gy 2l > Sl ko) Juwdliy (56S0lee sl 0392 4 5 CS 9w (98 Bpan & bgiye jli (639)9 Jda Sl Ll 4
lagis 2 e 5 395 51 2y 0 Slar Ghile)S Jeuilty xSl 22 b o5y 15 CO, Jolos p,S5ks 18412 iy, culs b,
J9LSS 5 COp ol p,5 5 LS 4135 b wilysgeny sl g, 390 Jo3155 53 CO2 Jolas p,S5ks 4194 4 B6/75 1y i ey 35 cusls
Goyie 9 4850 oo 005 |y adiis bl GWP lse Syt 251 L (2955 (5351 35y 55 |y e oielesS oty 508
Doy e (pyiaS )0 asld cpl ddldgws dgr pllas jd &S sy L aeslys

aBldgngy sl pllas ¢ Jlen (iule S cual8l o 1 gaalS g2 5lg

22l 3> Jyazee 3,los I3l inen 5 g5 wlie Sl oalial >
St > lio (6lad S0, 51 S eyl S0y (Kann el
(295 &5 BRI RS g il 5 99959 oyl el
shilate lallas 3l sl cumsty slojadls (b)) g (o)
2 1) 86 gt Ol 4 5 $8e lelse a4 ol A8l o
—yp S 5 (Witney, 1995) 45)liS o layasli oyl s

.

CPRTY

90 olBl g Mg ange JalS a4 (65l b W

ST o il welyj 09,5 Lokl sy gomiily Louipga -4 4321
5 Lag> asly oMl Slj1 oKl wely 09,8 Hbsliul (5,5 sy ¢ oMl
TS $5r3kiS (SIgSgm 0aSdng}s ¢ JoSlge cuchyj (S5l 090 v
(Email: aghanbarym@yah00.com : Jstue ssiw s =*)
DOI:10.22067/JAG.\VV914.54771


mailto:aghanbarym@yahoo.com

1169 . owis udgi £)150 10 oy wnmnSTisd SLatl 5 (6551 (Dt (25!

L Cégm (639)9 351 Ol (nl 51 457 S (o0 Bpume (551 1S
Tipi ) casb (Byae (5l JS 0 1y phew cn Ui oy 45/15
2 855l Bpae i)l b Gliixe 1S opizzen (et al., 2009
$39)9 855 bawgle 45 03,5 (o (55 ddlate )3 puiS Wy
2939 5551 9 E)lie JS )3 518 3 S5 1557816 1,
(oo 3813) 35y B (amo > 45/8) lars sLinsgS
of JLos 4 9352 1 (93959 slacsipl JS 5o 1) e 20t
Rajabi et al., ) cosls 8 (1w 22/5) o g (6399 (55!
(2012
Jhans csjyslis’ (i slapllas )3 g5 iali8l ag2g L
wbly ials bapllas cpl > (6550 035k casjo 3 (5551 3L 5 B puae
2 S s g Cadd ond lpe il L ol 5)lk
Sl plale)S 9 655 Casd Gl Jond (555l S pas Ly dla
ol oad olice yolie o8, cuws jl o (Deike et al., 2008)
9 505 63959 b ely; (slapllss anwgs (OzKan et al., 2004)
P COy laslds L5 Liwl jials 4 Ll o 0L (gy90 00
3 S¢S .(Dalgaard et al., 2000) 1S S8 (¢5,9LiS oo
3L 590 65551 JS oLyl L (Koocheki et al., 2011) 1Ko
Lens culinaris ) _wis (Phaseolus vulgaris L.) g &5 5
1 299 5 45 wzsls L (Cicer arietinum L.) s¢55 (L.
» Jo5iKe 14114179 5 23666/8 11y cos sy wie g o) £)l50
3929 55551 Oliwe 3555 023 9 (ol S )3 eiman 25y S
b 5SS g3 2630/12 4 15756/21 L)y cus e
2 a8y pasS aeyo 9T 5l (651 Gpae (b)) b liime (S0
20053/5 5o 4 paiS Wy 48 Widls Lis 4S5 (slleylo L]
%939 S35 Ol ol J11 45 A8 o B pae 551 LS > JojiRe
e 5551 IS 50 ) e ot 20 A015 1y g
395 o3941) duoyd SA2L L Sleewss (sladgS ] JLod 4 g 4l
aslllae L (Tipi et al., 2009) 13,8 ),3 (duop> 3UTT L 39,20
oSl > (Beta vulgaris L.) aid e 3 Joi (og0,liww 13
el Cowday xS 1 CO, Jolse 5 1125 JS GWP' 4 Sikie
0/024 sadgs (GWP) e [ialesS Jpmslty (Silie ccizean
opl 48 55590 o e p yaixe 5 e slil 4 COz Jolee oy
95 8551 Jg3LSS 53 COp Jolae (5 0/0062 1, il e

1- Global warming potential

SllsMo (18,5 i o g Jelse plo b lagl (550 1Sl
Srman 555 gjludine @ Slp e «ales 3 (8 9 olall
ik 3l (Witney, 1995) 53,5 yoxie (jy5liS ladgi 1 (655
551 pialS (SS9 S euimd Lt Sl oo (555l Bpan L))l
Clements ) wsb (g5 ol Gilidl 5 Mg slaplles 4 (63959
) ol, &l oplply (et al., 2005; Strapatsa et al., 2006
Al oY mej Glale)S 5 SIS bl Lisl als 4l
sl ang BB Jale SO plgieds puS sl omivean
a3 s ol di b o Cgwore (6)5liS > luldS lajlS
Spas 55 5 M55 ) Jhe S5l e sln IS Mg 5 (SN
ibeo (63900 (5ol SIS (slajlS Ll ialS glateds ]
slopllss o o1 (GhlS 5 65,0 Bpmmo o8 oo 5 329
i 5 by paa bli plulis 5 )b 5l Sl oo (55lsS
g i olj slopllsipy 4 Cund COLS gl ) (oo Jlons
Ay g Copioe ) Lagiaydelip g bispS monal 3902 e
kLo (Rathke & Diepenbrock, 2006) 39 (¢ ,5LiS s
Mg ) 6399 550 2l L (Soltani et al., 2013) ), 1Ko o
(osiine (63959 sl g5l JS 5l &S aidl 5,8 ddlio p> puS
o0t S 5> J9318e 3390 (ke L (ol Slibos g
309 Sileo b i iUl g ol 5l s g ol 030 s 1y lado
L Lol oz ooty )8 (in olSole 3,182 )3 Jo3lKe
QL Udg)) g2l b )3 allianeyue (63939 Lo sl (o))
i S 50 Jo55e 5964 Lawgio b )59y 395 a5 widls
bugio b palty 9 jded jlad (oleond (sladgS plo o 3 1y )l
Y game dod Joi ol ansly [iSa > Jo51Ke 425 4 738
plol gl (Triticum aestivum L) pasS ales I (55,5Li8
(syll sl da 21l wg8 3,8 (uies sl el); lles
B (551 oS 5l (B 5l JB g Joo g syl 8 ety
1452 L wgio Uy &Y yilo 5,,LS (Chauhan et al., 2006)
Slasil pow ad) > paiS Hd 5 W3S I ey )L ) i
ol Gid G 3 15 ol 1 oSl 4l )18 pitene o
1823 Jolxo (6395 oeitins e (55531 O30 2 pier caalllas 3,90
L, s s (Soltani et al., 2013) >gy ,bSa ,3 g3
shloylo cdbl )3 xdly pusS ac 30 97 51 (65,50 Bpuma oL
3 J95L%e 2065315 ljre 4y puS algs 48 widls L5 48 5



1396 ¢yliumo « 0 lois 9 wlor 1(55,9LiS olidh pgy sy 1170

2y Jdsan (elj slaplls 81 Lo Jlw 5.(2013
LagiSopis 5 Jpamon (sbayh (alond (s3eS (ygumliilse
oo WY 925 pl £o8g . lodd (glodes LY gz 5 juk HedCawd
i ol Pote (Saaly 9 65)9laS (i 53 51 Ol e
Lagsipl plo g (houd ot gw &) uiituns ol g oalilns b
Sl @51 5 oslyd G pan Cuxsy cunl p3Y cplply ol onds
28 )5 dlie 5)90 Gpan (3graing i jl cldlS laplls
Lasly 551 oM 2Lyl g amlie Gimgls cul 5| Bam cg) il
wWBldgne 9 uly Capde oS puS Mg glie 3 )8 Sl

..)9).

L i) 9 dlge
oo paldl g L) i Cnadge

36 L5 aad> 47 g a3 35 Lléls oy 1 ohsile kil
U aad> 34 5 45050 lélss Job g Jlos 4iBs 35 g 4y
g ol Lauly sy s ol o)l 5 (B 4i3s 10 5 a5 54
L pliwsl (655 50 slaa Sl a5 0 plonil ()33 Jatee (olgo
S (S35 i ydn Jali |y 5l o slaglags
U S gyl ymasges ol yio o TT L plys adaio )
LS5 S 45 45 o o e 30 i s 5 238
ol o Sl L Jods p3 ol olews 9

) s slapbwpd )3 @ly Gios (ol Sl 55008

2 po> gl bl by) 5ol (ol dilate )3 Jol gy cudls
adlato 5 pys gal) Sl Jhg)) bl g (SlinsS adlais
L pesite (o)) o e balpd )3 @l cdls slagydg) o9 (et
w oy bl ond 012 31 Jouo 13 o] 4 by e clsje oS
290 5okl g ale slabyy Gojb S )5S e ancle «3aiod g
oAb aw 55 oyl > (Rajabi etal., 2012) 5,5 15 )y
faly S de e b Ll 3o ) plol (sl ol
Aloas ol 1393-94 )5 Lo > oliw e po (sl paiS
(ULQ.QZA ]a_wy 04d u’_>|).|o) 4_,..9[).594‘) cusls u*’9) l) o
Ohgy (el y g coily wwils) oly; aliles bilodds duglis

b Gl gl 51 Sy ye 00 ag ggiie bl 4 a2 i b g
9400 b oo > (Tzilivakis et al., 2005a) sl 43 )uis
slacas b glailynie cals slopllss )3 (551 )90 02 Jelos
olpgnS slapllas (635)5 (6550 &S b (5,158 oy pie calises
e Oty 8l Sl 10y 30 5500 U () ine poboay
e sLadgs (Brassica napus L.) 1518 ag ;> (63459
4114) Ln i Sl g (noys 24145) J35 cgw (o> 64/66)
9 Slyd aslllas )> pioen ((Nassi et al., 2011) wog (wo
pLLs 5> (6399 (550! o)ljae (Ghorbani et al., 2011) )Kan
45367/6 9 9354/2 )_gl)). [GEINEY] FJ\A? obL@()ﬁ: 9 b.)LQpr cusls
25 )l > Jojle
23 5 (sl paS ooy Wbl 93 50 3l Gl ey
S5l Sl &S W sdaline 3)S b )3 (6,s S pllas 9> o
3 J93%e 29586 Jslae) (65,951 b o] S ilobus ,> (63959
509 g ol S Wbl 3 (298 (655l Sl 5 (S
EsSE Lr g s g plss 93 50 )3 (ol puS (B
5 md PSS cly g (S, Jo51%e H117 4 8323) (o)Ll
09t 9 39S Ll 93 3 S 4 (B Gl cp i
5 (sl 5> J558e 7220 5 8529) (592 555 4 bgye 559515
Kazemi etal.,) 15 avlxe (uSa )5 4550 2412 44367) )3
25 g ol e (59000 moop b S0 sladlllas 5 .(2016
&5yl e 48 1 5155 oliile,S il )b slaplisipss
I i @3 g glaplaipg 13 55l Spae w9 (bya
1 90 paS o (Medicagi sativa L.) 4y g sbapllsips
My slplies > 55l Wy 0o 5 g 551 e Jilie
2L i olol pl 32 09 5503 plliipgs 9 1 i a2
DS iS5 wng Mg slaplaipg @ bagype (655l S pan
5 3l 9ot BLod jloog 05 ags slapllaipg 4 bgyye
JRERSALY) ))J_aT)lf AUy J_Jy LSLR’(’U‘)(’P p A.)T J).\m
3 ame53 30 51 G 0ol s & il (] OB slaplisips:
s 5N G935 9 (e ) o 51 4 bgipe 53939 &5
Yuosefi & Madavi Damghani, ) >e (o) jLses sl= p3Y



N 5 RPRRE W [ ORRPTC JUVURC { P - PP J6 I P P

Slagbyy alS &0 (IS8 4 @y cllS g, 0 golie (plolid IS5l b sy palefl o B 5yl Lawgs 4blsgue
el S Sy compw 303 by Gl 2 3 1) W95 odes Oy dlie 9 (2Ll (Jol Bun o5 ub plol ety dilaie )
ol 0 5 g (69l e gl @ bgyye JeSS cleMbl 4 0556 D9y ddlaie )3 4lj)5liS lawes pAiS guly cuslS b adldgns

S Sglite byl b Cod 005 W93 150 0 SB gla S -1 Jgaa
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Table 3- Energy content of inputs and outputs in wheat production

L pgss [ issgys  Spas sy (»‘9; Jyse) ‘s’f ! ‘ibw &
. nergy equivalen
Inputs / Outputs Unit (MJ.unit™) Reference
el s h 1.96 Johnson et al., 2007
Human labor
%
Seed kg 157 Canakci et al., 2005; Ozkan et al., 2004
SVlopdle y Sl h 62.7 Canakei et al., 2005
& Machinery
. Gi9 kg N 60.6 Ozkan et al., 2004; Akcaoz et al., 2009
N fertilizer
. s kg P,Os 11.1 Ozkan et al., 2004; Akcaoz et al., 2009
P fertilizer
. ey kg K,0O 6.7 Ozkan et al., 2004; Akcaoz et al., 2009
K fertilizer
) > co 9w L 38 Anonymous, 2008
Diesel fuel
e hwh 12.1 Kaltsas et al., 2007
Electricity
. oiSe > kg a.i.b 237 Rathke and Diepenbrock, 2006; Tzilivakis et al., 2005a
Insecticide
L Sk kg a.i. 99 Strapatsa et al., 2001
Fungicide
. oSl kg a.i. 287 Rathke and Diepenbrock, 2006; Tzilivakis et al., 2005a
Herbicide
. b kg 14.7 Tipi et al., 2009; Singh et al., 2003
Grain
O 5 o kg 9.25 Tabatabaeefar et al., 2009
Straw
ol 5 g o> 5 (65 il e Jols (551 cpl i@
2 Includes energy required for manufacture, repair and maintenance and transportation of machines.
®: a. i represents active ingredient sl o g0 03le yl5e sdimdylis @, 1. D
. - . .- N - . 1 3 . - . N . s . . N -
S o daly bl jshaieds oud oy sl padls oS Cil @b caas a8 3l 5yl bl sle el
. . J s . pe . 4 .. . 3. s 2 L
g9 4 At &5 KAl s )iSa a5 (29,5 9 (639)9 (5] 2 sl 655 G 5 Sles g 705y (<551 g3l a9 e
s (6 jlwodle] (gl (65,95 Slbes cunle (S g4 ¢ Jguama 53 bl (Soltani et al., 2013) wlows dpulxe cuils” oo,
g Cuib bl Gldas (ol g olauds B35S (50 9 £95 ()
(Soltani et al., 2013) aS o ;s 3,Slas zokaw coles , 1- Energy ratio
. . N . 2- Energy productivity
(sl b b 4 (g5 sloadls Yol 3- Specific energy

4- Net energy yield
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Table 4- Conversion factor for CO, emission in wheat production

‘)‘:." < .
Conversion factor

(J95%0 52 CO2 0,5 4kS) b Jols

Item (kg CO,/MJ) Reference
YT oyile g lgal 0.1251 Anonymous, 2011; Anonymous, 2008a; IPCC,
Machinery 2007a,b,c
Jpd Cé g 0.0780 Anonymous, 2011; Anonymous, 2008a; IPCC,
Diesel fuel 2007a,b,c
- Ox o 0.1453 Anonymous, 2008b; IEA, 2012
Electricity
DI 0.0728 Anonymous, 2011; Anonymous, 2008a; IPCC,
N fertilizer 2007a,b,c
Shwd 0.0826 Anonymous, 2011; Anonymous, 2008a; IPCC,
P fertilizer 2007a,b,c
ey 0.0806 Anonymous, 2011; Anonymous, 2008a; IPCC,
K fertilizer 2007a,b,c
S edl 0.1030 Anonymous, 2011; Anonymous, 2008a; IPCC,
Pesticide 2007a,b,c
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Table 7. Mean comparision of input energy types and indices for each wheat production field by interaction slice

pelanne (5551 oo o (5551 i 6590 dlsaed g5 $d959 S35 S
Item O (LS 0 Joie) (LS 45 JojiKe) (LU ;5 Jo3150) (Lo 3 Jg55) (LS 3 Jg55)
Direct (MJ.ha')  Indirect (MJ.ha')  Renewable (MJ.ha™)  Non-renewable (MJ.ha')  Total energy (MJ.ha™)
Field ]\ e 4621.52" 9168.07° 3995.62° 9793.97° 13789.59"
1€
- .
- o Ve 3636.77" 14813.24" 3166.77° 15283.24* 18450.01*
g £ Field 2
£
D N
v E o T 3593.86™ 7370.41% 2780.66° 8183.61° 10964.27°
»} = Field 3
g ¥ oac);
= i 7 4504.03* 9863.61" 3796.03* 10571.61° 14367.64°
F3) g Field 4
-8 o D 3800.96" 9730.09° 3166.46° 10364.59® 13531.05
© Field 5
o e 3388.48° 4657.83° 3165.48° 4881.15° 8046.63¢
Field 6
o e 2513.44° 15251.73° 3389.94™ 14375.23° 17765.17°
Field 1
= .
. o Ve 3286.62° 5606.11° 3158.62° 5734.11% 8892.73¢
g ] Field 2
v E o T 3826.24° 10269.62° 3470.74™ 10625.12° 14095.86°
,} = Field 3
= .
~E o e 3283.59" 5955.48° 3947.05° 5292.02° 9239.07°
2 5 Field 4
> .
r £ o b 3254.01° 6731.62° 3164.01° 6821.62° 9985.63°
@] Field 5
Gt 3459.42% 4130.81¢ 3149.02° 4441.21° 7590.23¢
Field 6
= Ve 4049.06™ 3749.88° 2850.73% 4948.21° 7798.94¢
= Field 1
P g Y ac); be
3 £ . 27 3489.09° 6200.38™ 2654.11° 7035.36™ 9689.47°
S Field 2
»E Y oac,;
} = ) 2 3988.75% 6326.48% 3385.91° 6929.32% 10315.23%
. .§ Field 3
%5 o e 3776.45™ 10761.84° 2273.54° 12264.75° 14538.29°
-z Field 4
=) .
© e 4936.79° 9608.28" 2860.79™ 11684.28° 14545.07°
Field 5
. Sl 3573.69° 7688.52% 3336.69° 7925.52° 11262.21°
Field 6
. Vel o 3924.35° 9628.90° 284525 10708° 13553.25°
Conventional method I
. Vab oy 3270.23" 7991.03° 3379.89° 7881.37° 11261.26°
Conventional method 1T
) Vb o 3968.91° 7293.30 2893.55° 8368.66™ 11262.21°
Conventional method IIT
gt ) 2016.86 9152.86™ 3166.42" 8003.3" 11169.72°

Improved method
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*: Values within a column followed by same letter are not significantly different at Duncan (P < 0.05)
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Table 9- CO, emissions (kg eq-CO, ha™) from energy using for wheat conventional production in Jouybar

Planting method | 1ty gy ) [N
- : , , , T s, Sweotd
OR dsyie Afyhe Afyhe  dfyie Afyhe 45,5 ek Standard Js
Item 1 2 3 4 5 6 Mean error Share
Fieldl Field2 Field3 Field4 Field5 Field 6 (%)
Seed 11003 86.98 7654 10437 8698 8698  91.98 5.14 9.85
ee
Mooy Sl ga6y 7577 5687 9648 8142 6730 7691 5.61 8.24
Machinery
el “S5¢ 35864 28158 27894 34916 29441 26231 30117 16.32 32.58
stlronsd (sladgS
Chemical fertilizers
. oS Ui opae7 71028 23872 36529 35443 41805  390.15 69.94 41.79
o6 ot peos 10528 3725 2109  56.23 0 46.04 14.78 4.93
25
o i B 0 31.76 0 27 675  15.42 6.02 1.65
2
Sl
Pesticide
(ol iSuile o g1 355 203 372 310 411 3.37 0.21 0.36
Herbicide (a.i.)
(eppeok) S 0 0 153 255 178 098 0.46 0.11
Fungicide (a.i.)
(5 0l) (iSeri> 0 0 0 0 2764 458 458 0.49
Insecticide (a.i.)
oloyS Jammily
55 ks 892 12636 72301 94164 90612 87919 98359 72.85 100
Total GWP

*a. i. represents active ingredient
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Table 10- CO, emissions (kg eq-CO, ha™®) from energy using for wheat conventional production in Sari

Planting method I1 2 &y oo, 51,8
yidy ac,; ac,; Sobe Sao oliad!
T lasype 248,30 3as,ie 7 ol 6 430 . Standard &
Item ) ) . 4 5 . Mean Share
Fieldl Field2 Field3 _ Field 6 error 9
Field4 Field5 (%)
Seed > 93.07 86.98 95.68 108.72  86.98 86.98 93.07 3.48 13.10
Mol obl 9954 6173 6699 5553 47.60  36.08  57.03 6.20 8.16
Machinery
Fuel Coge 169.70 254.90 297.14 25440 251.94 269.13 249.54 17.40 35.13
losd slodgs
Chemical fertilizers
. oAb Ui 76102 10147 40568 8453 20294 0 25927 11523 36.51
oo oA 4518 3163 4218 3514 2108 5061  37.64 4.33 5.30
2Y5
<o oASeh 1446 1350 1350 0 1350 540  10.06 2.43 142
2
sl
Pesticide
_ el)sde a5 593 304 0 0 234 198 0.65 0.28
Herbicide (a.i.)
el syl 0 0 0 0 0 0 0 0
Fungicide (a.i.)
el ety o 0 0 0 0 0 0.71 0.71 0.10
Insecticide (a.i.)
S b OlaleS dewily 60065 90446 130263 92864 85835 101265 7102 113.57 100
Total GWP

*a. i. represents active ingredient
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Table 11- CO, emissions (kg eq-CO, ha™*) from energy using for wheat conventional production in Ghaemshahr

Planting method I11 3 &ty ) . IR
Ny : : \ , e, seoled
e TS N S 2 0% ) ok
ac 30 Standard
Item 1 2 3 4 ) 6 Mean Share
) ) ) ) Field 5 ) error o
Fieldl Field2 Field3 Field4 Field 6 (%)
Sed 7850 7248 9307 6212 7828 9133  79.30 4.75 10.59
oo s Sl gy 53 g534 7648 6722 8628 8824 7518 4.14 10.04
Machinery
el S5 31451 26922 30909 29216 38236 275.65 307.17 16.70 41.03
ue
stliondd (sladgS
Chemical fertilizers
N oA O 0 169.1 14492 28989 405.88 507.34 252.86 75.75 33.77
. oIS ga a1l 3514 3012 3042 4218 0 26.83 5.94 3.58
2\%Y5
el 2as 2250 0 0 0 0 5 3.71 0.67
K,0
SiSedl
Pesticide
_(?;3‘ °’L_") oS ile 0 3.52 0 0 5.85 4.67 2.34 1.09 0.31
Herbicide (a.i.)
(o5gesb) Sl 0 0 0 0 0 0 0 0
Fungicide (a.i.)
(e o3le) JiSopd> 0 0 0 0 0 0 0 0
Insecticide (a.i.)
F e mleS deile 49143 63730 65368 74151 100083 967.23  748.66 81.45 100
Total GWP

*a. i. represents active ingredient
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(Tzilivakis et al., 2005b)
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p)SokS 63/98 1 Silo b ¥ pmile g clgal .isly olass] 3g5
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wla;l8 Ll &8ssl by (Wood & Cowie, 2004) (5455
I edias sbds b (65,08 ggiste slacallad plin 3 sl
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£ 9 =l ollas a5 0558 pMel 55 (Wassmann, 2007

PXS Mg £150 3 (295 8571 9 63919 S35 0 e Sy 1> CO, olae 0,5 oS ©jp0dr Sl laleS Jawiliy 13 Jglaa
Table 13- Global warming potential equal to kg CO, emission per unit area, per unit weight, per unit input and output
energy for each wheat production fields

Cwils pig, ol
Sk by Jamsily  Planting method oSNl e
Global Warming Potential (GWP) 1 2 3 4 Mean  standard
I 1 1l v error
aw sy )
. 1 93359 710.20 748.66 765.78 789.56 49.40
Per unit area (kg CO, ha™)
) . o9l 46105 22164 18854 16557 18420  13.86
Energy footprint (kg CO, t™)
_ _ } W9 sifl el gge3 6307 6648 6856 6675 133
Per unit energy input (kg CO, GJ™)
w2 5eg 50 473 435 494 026

Per unit energy output (kg CO, GJ™)

ol eidB g (53l g (sl e )3 guly CadlS sl hyy a3 9 2 L (slasbg, anl alagury catS lon 4 CuBlS by, #
* Cultivatio method 1V is improved planting method. Cultivation I, Il, and 111 are conventional method in Jouybar, Sari and
Ghaemshahr, respectively.

Sy jolamsldg 5 a1y Hlade (Jo5KS 0 CO, oo p,56LS
494 1y (295 35l 255 5 Sl pinlesS Jamily (xSl

Ol L 35 (99959 551 2ly 0 Gl Giole )5 sl
24 3 sy Yz ) Js3SS 3 CO; Jolee 55k 66/75
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Iy ac 30 Y] pile Cu pie I cladllas ,> (Desjardins, 2003
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(Dastan et al., 2016) wlo SLLs
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Introduction

Climate change is a global concern. In wheat production, agricultural operations such as plough, applying
fertilizers, pesticides, planting, irrigation, harvesting, processing and transformation, need some forms of energy.
In a study to investigate the energy input in wheat production in Gorgan region, Iran, it was observed that among
all the direct energy inputs, fuel consumed in agricultural operation had the highest place with an average of
3390 MJ ha™ and the second place belonged to supplying electricity with an average of 309 MJ ha™. The
amounts of energy input in the low input 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 alleviate climate
change effects. The purpose of this research was energy assesment and carbon dioxide emission in wheat
production.

Material and Methods

The study area included three central cities of Mazandaran province (Jouybar, Sari, and Ghaemshahr), and
was visited to investigate the target population through statistics and scientific planting method. To do the
research, at first, six fields for conventional planting of the wheat for each city were identified in 2015. Then,
they were compared with the improved planting method (according to growing low-input wheat developed by
the researchers). 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 weeds, irrigating,
harvesting, and transportation. Then, with the beginning of every operation, according to temperature
fluctuations, information on various production methods and different amounts of input use by farmers of the
region was collected. Moreover, in the improved planting method, the researchers were seeking reduction of
input use, environmental damage and also increase in efficiency and its comparison with common methods of
planting wheat in the same region. The identification of the fields was in a way that covered all main production
methods in each city. After that, the improved and conventional methods of planting in the three cities were
investigated as four planting methods. To estimate energy consumption and CO, emissions, the fields with
improved planting method were taken as conventional methods in four systems.

Results and Discussion

The results showed that the mean total input energy in four planting methods was 11811.6 MJ.ha™. Nitrogen
energy input with 38.03 % got first rank. The highest output energy was obtained in improved method as 36.34%
of that belongs to grain and 63.66% belong to straw. Mean renewable and non-renewable energy in four planting
methods was 3071.28 and 8740.33 MJ.ha™, respectively. Mean energy efficiency in four planting methods was
equal to 14.57. Mean energy productivity in four planting methods was 0.37 kg MJ™. Mean GWP of wheat
production in the four planting methods was 798.56 kg CO, per ha™* with the maximum CO,. Mean GWP per
grain weight in the four planting methods was equal to 184.2 kg CO, per ha™. Mean GWP per input and output
energy in the four planting methods was equal to 66.75 and 4.94 kg CO, per GJ™*. Improved method with 4.35 kg
CO, per GJ™ had the least GWP per output energy. In a study to investigate the energy input in wheat production

1, 2, 3 and 4- PhD Student, Assitant Professor, Department of Agronomy, Gorgan Branch, Islamic Azad University,
Gorgan, Assitant Professor, Department of Agronomy, Jouybar Branch, Islamic Azad University, Jouybar and
Postdoctoral Research Scholar, Department of Genetic Engineering, Agricultural Biotechnology Research Institute of
Iran (ABRII), Iran, respectively.
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in Gorgan region, Iran, it was observed that among all the direct energy inputs, fuel consumed in agricultural
operation had the highest place with mean of 3390 MJ ha™ and the second place belonged to supplying
electricity with mean of 309 MJ ha™.

Conclusion

According to the finding, the 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 had the lowest
GWP per energy output unit and in conventional method in Jouybar 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



