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Tablel- Properties of applied equipments
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Name of equipments Operation type properties (cm) (cm) Operation
speed
poye Uboy Clgdl
Conventional method equipments
Moldboard plough Primary tillage 3-Bottom
b (55,555 o ol 51 Llaty o
. 28 o LY )9 e g g
ﬁDisI:ﬁ har.rg/»v)m Secondary Disk 8-10 224 6-8
tillage diameter=51cm
Centrifugal Seed- Plantin - - - 6-8
broadcaster 9
SingSBeS Uiy ol
Reduced tillage method equipments
S dm KipS A gy 20-25 175 6-8
Chisel-packer Tillage 5- row
N, oKy culs a2 e 4-6 200 6-8
Row planter Planting 4- row
o CublS” gl
Direct seeding method equipments
1 -
yhe s ’ ~ o ) o 4-6 300 6-8
Direct planter Direct seeding 6- row
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Table 2- Energy equivalent coefficients of inputs and outputs in sunflower production systems
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Input Energy equivalent (MJ. Unit?)  Unit Reference
All) lagsagyg
a- Inputs
SN Gy 1.96 sl Haj-Seyed-Hadi, 2012
Human labor hr
SighiS slagedle 62.7 el Singh et al., 2007
Agricultural machinery hr
Sy 47.8 # Singh et al., 2007
Fuel |
- 148 Sl Singh et al., 2007
Seed kg
Toxicants
oSl 238 # Mirhaji et al., 2014
Herbicide |
e 199 # Namdari et al., 2011
pesticide |
oSt 92 # Ozkan et al., 2004
Fungicide |
lesd sadgs
Chemical fertilizers
0o 66.14 P Ozkan et al. (2004)
Nitrogen kg
Sk 12.44 P Ozkan et al. (2004)
Phosphate kg
el 11.15 PSS Ozkan et al. (2004)
Potassium kg
o) 2o
B-Output
o, aib 285 piSsls

Sunflower seed

kg Mehrabi-Boshrabadi & Esmaaeli (2012)
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Table 3- Greenhouse gas emission coefficients of agricultural inputs

63959 soly 2SSt (63 0 Sk Jalae &0
Inputs Unit kg CO, eq.unit™ Reference
SighiS slageile Jsje 0.071 Dyer & Desjardins (2006)
Agriculture machinery MJ
I Sd e # 276 Dyer & Desjardins (2006)
Diesel fuel |
lesd sladgs
Chemical fertilizers
s PSS 13 Lal (2004)
Nitrogen kg
Siud PSS 0.2 Lal (2004)
Phosphorus kg
el PSS 0.2 Lal (2004)
Potassium kg
oloss Vg PSS
chemicals kg
S f’i;“ 3.9 Lal (2004)
iSoyin f’i*“ 5.1 Lal (2004)
g
Sl f’i;“ 6.3 Lal (2004)

Ay ang bla e g bodly 4 baye glaodh wulys )
Jas LS 5 JgilKe waly 40 2 Jaio 3l (65l slaJoles
i o3l EXCEl dabsyy 3l aosh oo g 4355 (6l

LS SO e Algi cas iz glaodly polis
ol i L 4 Jede 3 elys sl gy 51 2 )0 (e

3959 9 —=hj Oldee L 5l Calizee (sla by Sgls riomen

ol o 00l L



1398 oyl 2 o5lois 10wl 16559l oulivis pgn &y yis (44

lisee gy, y3 JUS )3 ()13, SUST Jpazme algi S ilises (59399 p23lie -4 Jga
Table 4- Input contributions in sunflower production per hectare in various methods

S5 saly e CllS (55,95 B S (g P 70 (995
Input Unit Directseeding Reducedtillage Conventional tillage
S A 60 9% 120
Fuel |
ol 530 el 50 80 130
Human labor hr
” sl 10 10 12
Seed kg
liosd pgoss g 2S
Fertilizers & Toxicants
39y 395 |>)§9l..§ 75 75 75
Nitrogen kg
st 355 el 30 30 30
Phosphate kg
el Siad 50 50 50
Potassium kg
Sl = 3 15 -
Herbicide |
osedl # 1 1 1
pesticide |
by olles
Farming operations
Plowing Time
&S 45 o _ - 2
Disking Time
Land levering Time
o e 1 1 1
Sowing Time
Fertilizer Application Time
(cudlS i) S ile iy 4550 1 - _
Herbicide Application Time
(oS J) ) S il 25y 45y 1 1 .
Herbicide Application Time
Pesticide Application Time
Sy 358 A5 e 1 1 1
Fertilizer Application Time
by 4y 1 1 1
Harvesting Time
Js 9 Jo 4 o 1 1 1
Transport Time
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Table 5- Energy inputs (MJ.ha™) in farming operations for each sunflower production system

oo ConlS SisgSBeS P 0 (55595 B
89,9 Direct seeding Reduced tillage Conventional tillage
Input oSk S5 aep oSl S laen ol U8 jlaop
Mean  Share % Mean  Share % Mean Share %
Cope 2868 27.1 4302 36.3 5736 435
Fuel
Sl 595 98 0.9 156.8 1.3 254.8 1.9
Human labor
N 285 2.7 285 2.4 285 2.2
Seed
95”:*'3_ f’s 4960.5 46.8 4960.5 41.9 4960.5 37.6
N Fertilizer
b 255 3732 35 3732 3.1 3732 2.8
P Fertilizer
“’“L” 557.5 5.3 557.5 4.7 557.5 4.2
K Fertilizer
‘)‘SQLC 714 6.7 357 3.0 375 2/7
Herbicide
‘)‘5“51 199 1.88 199 1.68 199 15
pesticide
pd 0 0.0 172.7 15 219.8 17
Plowing
s 0 0.0 0 0.0 188.4 1.4
Disking
9 . 94.2 0.9 94.2 0.8 94.2 0.7
Land leveling
ls . 94.2 0.9 94.2 0.8 94.2 0.7
Sowing
o g, 0.9 94.2 0.8 942 0.7
Fertilizer Application
Slegi g0 14 942 0.8 i i
Herbicide Application
o il i 94.2 0.9 94.2 0.8 94.2 0.7
Pesticide Application
SreS 94.2 0.9 94.2 0.8 94.2 0.7
Fertilizer Application
Caibyy . 125.6 1.2 125.6 1.1 125.6 1.0
Harvesting
S5 5 Je> 62.8 0.6 62.8 0.5 62.8 05
Transport
& 10865 100.0 12117 100.0 13791 100.0
Total
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Table 6- Direct and indirect energy inputs (MJ.ha™) for each sunflower production system
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Table 7- Energy input, output (MJ. ha?) and energy indices for three sunflower production method
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o . 1545.0 1680.0 1475.0
Seed yield (kg.ha™)
bzst i 44033 47880 42038
Seed energy (MJ.ha™)
sidl oo 4.05 3.95 3.05
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Table 8- Global warming potential (based on kg CO, eq.ha™) for three sunflower production system
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Introduction

The main objective in agriculture production, so far, focused mostly on the increase of yield and production.
Whereas today, economical and sustainable production is more important with regard to product quality,
reduction of input consumption, conservation of natural resources and environment. Conservation tillage
methods stabilize the soil productivity, reduce greenhouse gas emissions and protect the environment. The
atmospheric concentration of greenhouse gases (GHGs) has been increased considerably in recent year's, as a
result, human activities. Carbon dioxide (CO,) is the most important anthropogenic GHG; its annual emissions
increased by about 80% between 1970 and 2004. Conservation tillage systems are increasingly considered as
sustainable options to reduce the aftermaths of improper soil tillage. The objective of this study was to
investigate energy flow and greenhouse gases emissions of sunflower production in three different tillage
methods in northeastern part of Iran.

Materials and methods

In order to evaluate the effect of three methods of sunflower production (conventional tillage and sowing,
reduced tillage and direct seeding method) on energy consumption and global warming potential in rainfed
conditions, this study was performed in the Kalpoosh of shahrood. Data were gathered from thirty representative
fields by using a face-to-face questionnaire method and monitoring production practices and inputs used. After
gathering of data, energy parameters and global warming potential were calculated based on CO, balance. The
energy amount of each input was calculated by multiplying the amount of consumed input on energy's
equivalent. The output energy of sunflower was calculated by multiplying the crop yield on energy's equivalent.
Other calculations of inputs and outputs in each method were calculated by energy coefficients.

Results and discussion

The results indicated that total input energy in the conventional method, reduced tillage, direct seeding were
13169, 11814 and 10600 MJ.ha?, respectively. Thus, conventional method had the highest rate of energy
consumption (30 % higher than of direct seeding). Similar results reported by some researchers. The highest
amount of total energy input related to nitrogen fertilizer and diesel fuel. Seedbed preparation had the highest
rate of fuel and energy consumption (43.5 %) followed by nitrogen fertilizer (37.6). Maximum of direct and
indirect consumed energy, related to fuel and nitrogen, respectively. Similar results reported by some
researchers. In three tillage methods, the share of irreproducible energy was the highest and small share of total
energy consumption related to renewable energy. Rajabi et al. (2011) reported similar results. The energy
efficiency of conventional method was less than other methods. This is due to the high share of machinery and
fuel energy and greater use of workers and low yield per hectare. Reducing inputs consumption can be increased
efficiency in agricultural systems. Feyzbakhsh and Soltani (2013) reported similar results. Maximum and
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minimum of energy productivity related to direct seeding (0.15 kg.MJ™) and conventional method (0.11 kg.MJ’
1), respectively. Maximum and minimum of global warming potential (GWP) was related to conventional
method (1731 kg.CO, eq.ha™) and direct seeding (1405 kg.CO, eq.ha™), respectively. This issue is compatible
with more fuel consumption in conventional method compared with direct seeding. In conventional method, the
most rate of GWP was related to fuel consumption (44.8%) followed by nitrogen fertilizer (38.8%) and farm
machinery (8.3%).

Conclusions

Based on this study results, through reducing of fuel consumption (replacing of obsolescent machinery and
usage of modern implement, performing of farm operations in suitable soil moisture content and preventing of
additional operations) and accurate consuming of nitrogen (according to soil testing), it is possible to reduce fuel
consumption, greenhouse gas emission and environmental pollutions.

Keywords: Carbon dioxide, Direct seeding, Greenhouse gases emissions, Tillage



