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Table 1. Energy coefficients of different inputs and outputs used in wheat production in irrigated farms

oiliow b o3l (53 ! 9>lg 58 &35l Jole &35 =l &0
Input and out put energy Energy equivalent.unit’  Energy unit Reference
oold (555!
Input energy
Sl gy 1 MJ hr! (Singh et al., 2002; Ozkan et al.,
Human fabor 96 Thr 2004; Yilmaz ef al., 2005)
b yeiilo
Machinary
ST, 93.6 MJ kel (Ovtit-Canavate and Hernanz
ractorz & ,1999)
pleeS . (Ovtit-Canavate and Hernanz
ol 306.7 MIJ k
Combine g ,1999)
il S50 -1 (Ovtit-Canavate and Hernanz
Implemetﬁnd)nsfachinery 627 MJke ,1999)
Jpd &S gw 56.31 MJ kg (Singh et al., 2004; Erdal et al.,
Diesel fuel ' 2007)
sl sloogS
Fertilizers
(N) Nitrogen '
J.ZLM.é 12.44 MJ kg] ( Yilmaz et al., 2005)
(P,O,) Phosphate
by 11.55 MJ kg'! (Yilmaz et al., 2005)
(K,0) Potassium ’
Cliay, 120 MIJ kg (Gundogmus, 2006)
micro nutrient
o s
Pesticides
S e 238 MJ L (Gundogmus, 2006)
Herbicides
S 0y 101.2 MIJ L (Gundogmus, 2006)
Insecticides
Sl 216 MJ kg'! (Gundogmus, 2006)
Fungicides
e 25 MIJ kg (Burhan et al., 2004)
Seed
J& 5o 3.05 MJ.t.km! (Kitani, 1999)
Transport
Ay S| 3.6 MIKWh' (Ghorbani ez al., 2011)
Electricity ' '
ol 3 (Singh et al., 2004)
Water for irrigation (m?) 1.02 MJ m
ool 6)]“
Output energy
puS als 14.48 MJ kg'! (Ghorbani et al., 2011)
grain wheat ’
paS ols 225 MJ kel (Ghorbani et al., 2011)
Wheat straw g
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Table 2. Greenhouse gas (GHG) emission coefficients of agricultural input

ool Co2 N20 CH4 e

Diesel fuel (L ) J5ps <o gu 3560 0.70 5.20 (Kramer et al., 1999)

Electricity (Kwh)azew 2SI 61.20 8.82 0.02 (Snyder et al., 2009)
(kg) Nitrogen ;| 3100 0.03 3.70 (Tzilivakis, 2005)

(kg) Phosphate .. 1000 0.02 1.80 (Snyder et al., 2009)

(kg) Potassium _ly 700 0.01 1.00 (Snyder et al., 2009)

(kg) Chemicals _z:5cs] 5100 0.02 0.01 (Snyder et al., 2009)
(GWP) Ll Liuls S Jauslsy 1 310 21 (Tzilivakis, 2005)
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Net return =TR — TC V)

: TR
Benefit /Cost ratio = = A
ene ost ra 10Y TC )
Productivity e *)
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4 4 ol e :Benefit/Cost ratio«(Rial ha) wJS

kgha'y ¢ 45 0 54 ‘Productivity

ol 5o (2l pasS Bpas 35l 23yl 5 Jelw sl
5o S VeAD sgemme 5l LS Br v dgam o)
(V' Jgaz) <85 )18 andllan 990 jlo0 0 Vo v e v 5l o
&1 S sl b)) 050 sledejhe Colis gt
iy eyl g g alo blmsl slagtiv ot (sl
Sy50 slodc,te iy 0 0e LS AV 5 VEINEYIY
SEST bawgs pias ags 9 (5 lwoslel Sldos sdae o)y
5)9 1 55 sl 1)+ 9 VO (g L YR 5 YAD yussS,3

w‘éf 0,99 ‘)J G oo 6[.&30[.41 5o st—‘ lm.\j (5‘)4 Csls

YWAA 5ol Yo lels (VW Vo,90 o las pole anlilad

\FY



OhSen 5 oI55 &5

ol S S i ko (B 1)) ko =Y Jgar
Table 3.Management of some crop operation on irrigated wheat production system

<oy wldes
Farming operation

Tractor ocolawl 5,50 ,g:515

Average number of plows e slass Lawsio
Average area of farms laac 0 Carwy Sk
Average fertilizer usage time 555 G ja0 sladads laugie
Average irrigation s ,LT slow Lawgie

Average number of pesti- b g B pae sloasds lawgio
cides

Cultivation area =S 5 o

Number of farmers s yo 540 dlows

Qb el
city
STyl Slgu aly Jwo )l
Parsabad Bilesavar Ardabil
(MF285-MF399 4 (MF285 4 (Roomani 4
ID1340) MF399) MF285-MF399)
2.6+0.1 22+0.1 1.8+0.1
3.16 2.63 1.57
3 2 2
4-5 3-4 1-2
3 3 2
18380 13322 18300
5813 5050 11650

(L2 50 J9550) (2 e g 0 Laooliuw 5 Laooles (63 (sl s> ~F Jgi
Table 4. Energy inputs and outputs for irrigated wheat production farms (MJ. ha'l)

Olye
Title

(LS 50 J93Re) 655! (reSSleo
Energy equivalent (MJ ha)

Input energy solys (555!
Human labor L.l gg,.5
Machinaryls il
Diesel fuel Jpo cSgum
Fertilizers slos slassS

(N) Nitrogen 35,5
(P,0O,) Phosphate ,a..3
(K,0) Potassium auls,

micro nutrent  gdxe},
Pesticides _lasds poos
Herbicides zScale
Insecticides _iSo i
Fungicides 5z,

Seed 4

Transport  Jasg o>
Electricity ato. =sJI
Water for irrigation (m®) 5 yas ol
Output energy ool (5355
wheat grain a5 als

Wheat straw p.u5 olS’

309.93
1773.03
7379.98

14497.21
896.14
125.66
280.56

249.39
57.00
35.00

6707.50
485.63
990.00
5000.3

65016.06
12365.35
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Fig 1-The percent share of total mean energy inputs in irrigated wheat production
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Table 5. Energy forms in irrigated wheat production
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Total input energy (s34,5 53,5 JS
Direct energy  puiivse (55,
Indirect energy it e (53,
Renewable energy  pdauass 555

Non renewable energy 3, waxs .8 (535,

38755.34 100
15455.98 39.88
23299.37 61.12
12018.12 31.01
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Table 6. Energy indices in irrigated wheat production

Ao aslg FHERYCI PP S 5edem 0 ySlos
Index Unit Grain yield Biological yield
Input energy s35,5 (55,5 MJ 38755.34 38755.34
Output energy >g,5 5, MJ 65016.07 77381.39
Energy ratio 3, o1, - 1.67 1.99
Energy productivity (5, (5,90 42 Kg MJ" 0.116 0.142
MJ .hr'! 2626.73 3826.05
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Table 7. Greenhouse gas (GHG) emission coefficients of agricultural inputs (kg ha™) and GHG in irrigated wheat
production in Ardabil Province

I:’p‘ft co2 N,0 CH, GWP ‘;L&T.yﬁ;f )M)-’
Diesel fuel 3o g 466.57 9.17 0.68 476.43 26.61
Electricity 4 5 35.19 507.15 0.01 542.35 30.29
Nitrogen (3 681.69 0.66 0.81 683.16 38.16
Phosphate i3 72.04 0.14 0.13 72.31 4.04
Potassium .l 7.51 0.0001 0.010 7.53 0.42
Chemicals _:5cdl 8.51 <01 <01 8.52 0.48
Total dissemination Lzl ¢ gozxe 1271.52 517.14 1.65 - B
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Table 8- Economic analysis of irrigated wheat production in Ardabil Province

Sgm g diy3a 1321 a>lg 33

Cost and profit components Unit Value

Grain yield als s Slee kg.ha'! 4490

Selling price bg,5 coud Rial ha'! 13200
Gross value of production oJgs Lallsb 35, Rial ha'! 59268792
Variable production cost sJg e 4 e Rial ha'! 17788747
Fixed cost <ol au e Rial ha'! 212267000
Total production cost uJs ayje S Rial ha 39015747

Total production cost ogs au e JS Rial kg™ 8689
Gross profit a3l o4 Rial ha'! 41480046
Net profit 2l 54 Rial ha'! 23691299

- 1.52
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Introduction: Today, the agricultural sector is dependent on energy consumption in order to respond to the growing de-
mand for food and etc. The efficient use of inputs in agriculture lead to the sustainable production and help to reduce the
fossil fuel consumption and greenhouse gases emission and save financial resources. Furthermore, detecting relationship
between the energy consumption and the yield is necessary to approach the sustainable agriculture. It is generally accepted
that many countries try to reduce their dependence to agricultural crop productions of other countries. The being Independ-
ent on agricultural productions lead to take more attention to modern methods and the objective of all these methods is
increasing the performance with the efficient use of inputs or optimizing energy consumptions in agricultural systems.
The purpose of this study was to determine the amount of inputs and production performance, energy inputs and energy

consumption, energy indices, and the environmental impacts of wheat production systems.

Material and methods: This study was carried out in Ardabil province of Iran. To achieve these objectives, data were
collected from 100 irrigated wheat farms selected from three counties including Parsabad, Bilesavar, and Ardabil during
2017-2018 using a random sampling method. Energy consumption in wheat production was calculated based on direct and
indirect energy sources including human, diesel fuel, chemical fertilizers, pesticides, machinery, irrigation water, electric-
ity and wheat stalk. Energy values were calculated by multiplying inputs and outputs per hectare by their coefficients of
energy equivalents. Renewable energies include machinery, wheat stalk, chemical fertilizer while non-renewable energy
consisted of machinery, chemical fertilizer, electricity and diesel fuel. Energy values were calculated by multiplying inputs

and outputs per hectare by their coefficients of energy equivalents.

*Corresponding Author: Zmail Address. j.taghinezhad@areeo.ac.ir
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Results and discussion: The results indicated that the total energy input was 38755.34 MJ ha-1, of which approximately
37.38% and 19.04% were produced from nitrogen fertilizers and diesel fuel, respectively. Approximately 39.03% of the
total energy inputs used in wheat production was the direct energy, while the remaining 60.12% was indirect. Also, the
results showed that energy use efficiency for grain production and biological yield of wheat was 1.67 and 1.99, respectively.
Energy efficiency was estimated 0.116 and 0.142 MJ Kg -1. Total emissions of CO2, N20, and CH4 from wheat farms
were 1271.52, 517.14 and 1.65 kg ha-1, respectively. Gross value of production and Total production cost Was obtained
52268792 and 39015747. Benefit-cost ratio was obtained 1.52 and fixed and variable production cost were 54.45 and 45.6,
respectively.

Conclusion: The global warming potential was estimated 161620.14 kg CO,e ha™. Direct, indirect, renewable, and non-
renewable energy forms had positive impacts on the output level. It seems that management systems based on a low input
system, including organic fertilizers, No tillage and minimum tillage, could be regarded as an alternative management
strategy for reducing problematic environmental impacts.

Keywords: Energy efficiency, Inputs, Wheat, Global warming.
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