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b. Output =95 (©)
Wheat seed pass ails

(Hourn cel. Singhet al., 2007
(Liter) zJ Singhet al., 2007
(kg) p,5 LS Singhet al., 2007
(Liter) »J Mirhaji et al., 2014
(Litery yJ Mirhaji et al., 2014
(Litery yJ Mirhaji et al., 2014
Kg) ¢S5k Ozkanet al., 2004
(KQ) p,55Ls Ozkanet al., 2004
(kg) p,5 LS Ozkanet al., 2004
KQ) ¢ 55ks Singhet al., 2007
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Table 2. Input contributions in wheat productiom pectare in various production methods
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|:1§:))le 'j; ‘ii Dirept Rgduced Con_ventional

seeding tillage tillage

Fuel g L.hahy Jss o 2l 70 97 148
Seed Ly Kg.hah) e ;5 ,55Ls 160 180 220
Human labor Ll g, H.haly jisa o cels 50 80 130

Fertilizers andoxicants  _le.s poow o losS
Nitrogen O35y 355 Kg.hah) tse 5 p,55ks 75 75 75
Phosphate i 555 Kg.hah) e ;5 p,55Ls 30 30 30
Potassium sl Kg.hahy tse 5 o 55ks 50 50 50
Herbicide LS dile L.haty jss o 2l 3 15 -
Pesticide S L.hahy ss o 2l 1 1 1
Farming operations =l olbles
Plowing PES) (TiMe) a3 , - 1 1
Disking Sesd (TiMe) a3 , - - 2
Land levering Js (TIMe) 4, - 1 1
Sowing sl (TIMe) 4, 1 1 1
Fertilization = _assss (TiMe) a3 , 1 1 1
(St A (Time) «» 1 - -
Herbicide application (pre-culture)
(S ) ATl Ay (TimMe) 4, 1 1 1
Herbicide application (post-culture)
U“s = Sy (Time) w5, 1 1 1
Pesticide application
s (Time) o 2 2 2
Fertilization (post-culture)

Harvesting cobls (TIMe) 4 5 1 1 1
Transport Jis g Jom (TIMe) 4, 1 1 1

zli il oo olond 00T GBras 3L A je A
Sl oo G55 1508 o Stmgsy by (shulia
(Mrini et al., 2002

P e 5 e il 5 priee (539)5 (5551 polie
sl o0 Ll F Jsaz o dilize slais, o plas
s (Srae 55 Gisu jo Sludl 98 9 CS g
Gcbj Sldae o0 Brae CSgw (555 iloads 4l
Shasboe (il g cadls wdlS (o) (g 5lwoslel)
5 @l clS slahy, qediae (63955 3
oolawl a5 ols las aslics gols aszilo 1) o (3 eS
kol Jale 05l g)l5e jo0 (65,5l slagnile
Borin et al., 1997;) ail o g Byan il
(Strapatsa&t al., 2006; Tipiet al., 2009

Ot Oar 39S e ooled pl b Al o
YAY) 65,5505 slabs, 5o 15 6998 855! maew
elaz! 845 4 (ao,0 YOIY) puiine ClilS g (Quoyo
355 Byman 5 55,50 3)lem (o 509Vl O] S ol
o bug glalin gls il oo pasd cely; o o
Ulger et al.,1993;) el oo (5,155 55 o Kiagh
Diepenbrock, 2001; Safa anbabatabaeefar,
595 By Cupice 5 S 03] sl L (2008
LS ) 63959 5551 Brman i OlFe O59%
30 a8 jeblen ol ol 8l 65,5l (5,90 40 g 00lo
PR S o lo sl az ST 0gd oe valin | Jyor
Lol ey g0 B pae 4y (ol 3 (6551 (ploord pyos glgil
eSSl 9 pgen (Bras px> (52
0 3l e 5l (655 (it (ol (@liordh 055



VYA 5l /g 0 jloss /ot 0,90 e Sliiims

20 eSS ag o GRS slasls Ll s (55 Gl (o

poiS ol gy p0 Sy JLSe p JoilRe s (99,9 (551 polie Y Jgur
Table 3. Input energies (MJ:Rain farming operations for each wheat producticethmd

e LS Si9SEeS @l eas
) Direct seeding Reduced tillage Conventional tillage
Input R ¢ W RVESR oeSlee RVESR 5elee o0
Mean Percent Mean Percent  Mean Percent

Fuel CS g 3346 24.07 4636.6  29.61 7074.4 37.80
Seed grY 98 0.71 156.8 1.00 254.8 1.36
Human labor Sl (555 2368 17.04 2664 17.01 3256 17.40
N-fertilizer asless 4960.5 35.69 4960.5  31.68 4960.5 26.51
P-fertilizer b 355 373.2 2.68 373.2 2.38 373.2 1.99
K-fertilizer oy 557.5 4.01 557.5 3.56 557.5 2.98
Herbicide oS cale 714 5.14 357 2.28 0 0.00
Pesticide LS esl 101.2 0.73 101.2 0.65 101.2 0.54
Plowing PES 0 0.00 172.7 1.10 219.8 1.17
Disking S 0 0.00 0 0.00 188.4 1.01
Land leveling A9 0 0.00 94.2 0.60 94.2 0.50
Sowing csls 94.2 0.68 94.2 0.60 94.2 0.50
Fertilizer application 355 sy 94.2 0.68 94.2 0.60 94.2 0.50
Herbicide application _zScile iz 125.6 0.90 94.2 0.60 0 0.00
Pesticide application  _zScél v 94.2 0.68 94.2 0.60 94.2 0.50
Fertilizer application S w395 94.2 0.68 94.2 0.60 94.2 0.50
Harvesting sl 125.6 0.90 125.6 0.80 125.6 0.67
Transport J& 5 Jom 62.8 0.45 62.8 0.40 62.8 0.34
Tractor L8515 690.8 4.97 926.3 5.92 1067.6 5.71

Total xz 13900 100.00 15659.4 100.00 18712.8 100.00
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Table 4. Direct and indirect input energies (M3)Har each wheat production method
orflinns kS SisSBeS )y as
Direct seeding Reduced tillage Conventional tillage
59,9 Oelee Loy OeSlee X2y AN Mo )d
Input Mean Percent Mean Percent Mean Percent
Direct energy obiaans (65l
Fuel g 3346 24.07 4636.6 29.61 7074.4 37.80
Human labor L.l g4, 2368 17.04 2664 17.01 3256 17.40
Total x 3444.00 24.78 4793.40 30.61 7329.20 39.17
Indirect energy pdiwws né 5l
Seed Jre 2368.00 17.04  2664.00 17.01 3256.00 17.40
N-fertilizer (55,05 065 4960.50 35.69 4960.50 31.68 4960.50 26.51
P-fertilizer yiad 355 373.20 2.68 373.20 2.38 373.20 1.99
K-fertilizer ey 557.50 4.01 557.50 3.56 557.50 2.98
Herbicide oS aale 714.00 5.14 357.00 2.28 0.00 0.00
Pesticide Lisesl 101.20 0.73 101.20 0.65 101.20 0.54
Transport & 4 Jo 62.80 0.45 62.80 0.40 62.80 0.34
S5l slesile 131880 9.49  1789.80 1143 207240 11.07
Agricultural machinery

Total x 10456.00 75.22 10866.00 69.39 11383.60 60.83

Ol Ol Rsesn ple ey glalie mls Wb
Borinet al., 1993 o«
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ol Juds g (iSa ;5 CO, 0,55LS YVY 1Y) puiiie
5 B S aSligo Ll alimdo b il 5550
P owl Oy 8 S SE e Bpas 5 S G5
5 Shehds wibior pelies SAS () b awlis
5 Sy, 9 (Khalili-Aragi et al., 2013 | ,Sen
= (Reicosky and Lindstorm, 1993 s:.la.)
OhlSes 5 gupe Gizmen oS AIF 1) elie
i &S X85 5155 (Merino et al., 2004
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Table 5. Input and output energies (MJhand energy indices for three wheat productiorhot

s S35 595 5eS o, S

Energy type siAles Direct Reduced Conventional
seeding tillage tillage
Inputs L9y
Direct (MJ.h&) QLS 1 J55Ke) uinns 3444  4793.40 7329.2
Indirect (MJ.ha) (LSa 5 Jg3l5e) puiims e 10456.00 10866.00  11383.60
Total (MJ.hd) OLSe L Js5Ee) U5 13900.00 15659.40 18712.80
Reproducible (MJ.h§ (LSe » Jg55e) pivasass 2466.00 2820.80 3510.80
Non-reproducible (MJ.h$ OiSe p Jg3550) pdsbogass 11434.00 12838.60 15202.00
Seed yield (Kg.hd) (LSe ;5 pSekS) wls o Sles 1785.00  1894.00 1852
Seed energy (MJ.Ha (OLSe p Jo5le) ails 9,5 55,51 26418 28031.2 27409.6
Energy efficiency (%) (2,8) 55,0 0353L 1.90 1.79 1.46
Energy productivity (Kg.M3) (Js5Ke 2 p,55LS) 655 5y9002 0.13 0.12 0.10
Energy intensity (MJ. K§) 5 skS » Jo550) (5550 was 7.79 8.27 10.10
Energy gain (MJ) (Js350) LAl (g5, 12518.00 12371.80  8696.80

PSSl b, 4 5o 1S 53 CO; p,55hS Jolae o GWP) oz ile S o b pslie =F Jgor
Table 6. Global warming potential (GWP) (kg.eqQ@") for three wheat production method

pooilie oS S35 S ) s
Ll ace Direct seeding Reduced tillage Conventional tillage
Emission source oSl S laee Sk S iloee Sk Js 5las,e
Mean Percent Mean Percent Mean Percent
Energy 37 1880.7 50.5 2119 315 2531.7 21.6
Soil inversion S ols 5 1840 49.5 4600 68.5 9181 78.4
Total 5 3720.7 100 6719 100 11712.7 100
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@l ey 0 e sleanie jlade (g )sba wiius

o olatdl sloyially 5 Jyame oSlas polis
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Table 7. Economic analysis for three wheat produamethod

e w2 sl e = 5351207 CoC;\jentional
Cost and return components Direct seeding Reduced tillage tillage
OS2 52 7515 ) 2,5as 1785 1894 1852
Yield (kg.ha")
(pS5kS 3 Jby ,l52) Ghsyd S 10.5 105 10.5
Sale price (1000 Rials.Ky
OS2 2 Juy S5 L o5 ) 18742.5 19887 19446
Gross value of production (1000 Rialsha
OB Jgilie) poide slaaz o 3400 5950 6450
Variable cost of production (1000 Rials’ha
Fixed cost of production (1000 Rialsha
OS2 2 Jb, o) g s J9 8400 10950 11450
Total cost of production (1000 Rials:Ha
Total cost production (1000 Rials:Ha
O 2 Ju, ) palsliest 21243 22387 21946
Gross return (1000 Rialsha
(sitse  Jby J5) A5G 023t 1.13 1.03 0.96
Gross return (1000 Rials.M)
(e 5o Ju, J15#) palls sl 10343 8937 7996
Net return (1000 Rials.Ha
Ul 2 by 1) alls sl 0.55 0.41 0.35
Net return (1000 Rials.MY)
aap & ol S 2.53 2.04 1.92
Benefit to cost ratio
(JL’) )]}m xr F;}J“S) Su9°0 02 0.21 0.17 0.16

Productivity (kg.1000 Rial§
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Abstract

Excessive consumption of energy in Iran resulteégighouse gas emissions and related risks to the
environment and human health. The aim of this stwdg to evaluate the effects of tillage and
cultivation of wheat (including conventional farrginreduced tillage and direct seeding) on energy
consumption and environmental pollution in the Kalph region of Semnan province. Data were
collected through interviews in 30 typical fieldsveheat production. Data were analyzed with regard
to inputs consumption, inputs energy and greenhgaseemissions from the consumed energy and
tillage method. Total inputs energy from the conedrimputs varied between 13900 to 18713 M3 ha
Results indicated that in conventional method, fieisumption had the most share of energy input
(37.8 % of total) followed by Nitrogen (26.5%) aseled (17.4%), respectively. Nitrogen had the most
share of energy input in reduced tillage (31.7%) dinect seeding (35.7%). Maximum and minimum
of greenhouse gas emissions ¢COH, and NO) were related to conventional seeding (11713 kg
equivalent C@ha-1) and direct seeding ( 2721 kg equivalent @81.), respectively. Wheat yield
differences in three methods wasn't significantximaim and minimum of wheat yield related to
reduced tillage, direct seeding, respectively. Maxn and minimum of economical productivity
belonged to direct seeding (0.21) and conventibiteadie (0.16), respectively. It can be concludeat t
using conservation tillage (reduced tillage anadirseeding), without a significant decrease in the
yield of wheat, reduced fuel consumption, energy greenhouse gas emissions, and increased energy
efficiency and economical productivity.

Keywords: Economical productivity, Energy efficiency, Glolehrming potential, Tillage
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