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Table 1- Energy coefficients for inputs and outputs
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Machinery and implements
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Jiss L 56.31
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it 7S kWh 11.93
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Fertilizer
f"“““ kg 11.15
Potassium
09 ke 66.14
N
s kg 12.44
Phosphate
gl L 102
Liquid fertilizer
pyos
Poisons
i eyt L 120
Insecticide
oSl L 85
Herbicide
oSl L 115
Fungicide
A
Seed
x5
F kg 14.48
Wheat
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Table 2— Mean comparisons for energy inputs and outputs affected as tillage systems in wheat cultivation

. . . FXCCR P SPYVE 178 . .
. 5595 & SiS B 8395 B ? i 5:9 d L $j9S6
e C bl e bl CligeeS $39 o9 Ly
o're Conventional . ) L Minimum tillage using a0
Title (unit) tillage) No tillage and no Minimum tillage 1o tillage plantin No tillage with
(MJ.ha'! plant remnants) using combinate mfch[i)ne s plant remnants
(MJ.ha™! (MJ.ha'!) M) ha) (MJ.ha™)
c b
5 (59 * 27.73
H‘fu’i;n i’b’; 29.68 2 28.65° 30.50 31.35°¢
& yilo €
Macf;ery 380.18 252.90° 314.97°¢ 341939 226.25
Dy s
ﬁjizseﬁu’z | 6780.11% 4403.83 ° 531042 € 5254.12 € 4122289
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5 S B iSale
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(P205) i a a a a a
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(8) 255 a a a a a
Sulfur () 32.52 32.52 32.52 32.52 32.52
(K20) iy a a a a a
Potassium (K,0) 1115 1115 1115 1115 1115
Lo 258
& a a a a a
Liquid fertilizer 408 408 408 408 408
e 750 42032 42032 42032 42032 42032
Electricity
5
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o3lgs ¢yl
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Total energy inputs
ausliw
Output
olliw ¢35yl
Output ;;:r . 70650 & 7948125 ° 106956.25 © 104208.75 4 78892.5 °
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* Means with the same letters are not significantly different at 1% level.
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Fig. 1- Indicators of direct, indirect, renewable and non-renewable energy in wheat cropping
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CT: Conventional tillage, NT: No tillage and no plant remnants, MTCO: Minimum tillage using combinate, MTNT: Minimum

tillage using no tillage planting machine, NTR: No tillage with plant remnants. Means with the same letters are not significantly
different at 1% level
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Table 3- Energy indices of tillage systems in wheat cultivation

S509S5B salbolw
Tillage systems
" | $39S 6 859 B $339S B o)L (65,080 b 655
‘T’if ffi Py Ll Sligga S50 9 L
1de n Conventional  No tillage and Minimum Minimum tillage  No tillage with
tillage no plant tillage using using no tillage plant
(MJ.ha") remnants combinate planting machine remnants
(MJ.ha™) (MJ.ha'") MJ.ha") (MJ.ha")
5]
S e - 2.83% 3.56° 458° 4464 3590
Energy ratio
59l o _
PS5 kg MJ! 0.182 0.227° 0.292°¢ 0.284 4 0.228
Energy efficiency
59l Al }
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= e & ¢‘ R
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* Means with the same letters are not significantly different at 1% level.
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Table 4- Analysis of variance (mean of squares) of wheat seed yield and output energy in using different
tillage systems

Jutd 2abio LRSS &y 5,Slos sl (5591
S.0.V. d.f Seed yield Output energy
slaalols
R N sk sk
d{”db 4 4375812.5 1078594023
Tillage
systems
g 12 570979.17 140740655
Erorr
Olyuds o b - 13.47 13.47
CV (%)

b sme pas 5 20yd S Jlain] pdaw 3 )b gixe gy NS g
** and ns: Significant at 1% of probability levels and not significant, respectively.
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Fig. 2- Mean comparisons for seed yield of wheat affected as different tillage systems
Ll b g 6500882 INTR (65,581 g0 0358 L (65,05 B08 MTNT clineaS 3l olizial b (55,5515.08 MTCO < Llis 98 5 555958 2 NT ¢ oo (5,558 :CT
bl god 22yd Sy a3 o gine ST (el e By > b slaSike
CT: Conventional tillage, NT: No tillage and no plant remnants, MTCO: Minimum tillage using combinate, MTNT: Minimum tillage

using no tillage planting machine, NTR: No tillage with plant remnants. Means with the same letters are not significantly different at
1% level
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Fig. 3- Comparison of the output energy of systems in wheat production system
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CT: Conventional tillage, NT: No tillage and no plant remnants, MTCO: Minimum tillage using combinate, MTNT: Minimum tillage

using no tillage planting machine, NTR: No tillage with plant remnants. Means with the same letters are not significantly different at
1% level
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Table 5- Mean comparisons for economic indicators in tillage systems in wheat cultivation
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Fig. 7- The economic indicator of percentage of profitable sales in wheat crops
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CT: Conventional tillage, NT: No tillage and no plant remnants, MTCO: Minimum tillage using combinate, MTNT: Minimum

tillage using no tillage planting machine, NTR: No tillage with plant remnants.
Means with the same letters are not significantly different at 1% level
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Table 6- Applied economic indicators of systems in wheat cultivation

SiSB SS9 BeS au B L5 (55
Py 50 Ll o Ol 832956 o9 L b
»‘.9 Conventional No tillage Minimum Minimum tillage No tillage
Unit tillage and no plant tillage using using no tillage with plant
(MJ.ha") remnants combinate planting machine remnants
(MJ.ha") (MJ.ha'") (MJ.ha") (MJ.ha™)
o sl . b d b
Selling price Rialha 51750000 58218750 78343750 ¢ 76331250 57787500
JLRI%] f\.& Caogd
el i a b c d b
The finished ~ Rial’kg 6610.8 5810.2 4340.2 4460.2 5830.4
price per kg
4 0590 dgw LoD
09 % 42.44° 49.46° 62.24 ¢ 61.19¢ 49.26 °
Percentage of

profitable sales

bl ged doyd S a5 b dxe BB )b wlde By b sla 5 Sls *
* Means with the same letters are not significantly different at 1% level.

S gl alabow o pig (551 b p)SokS” S50 TIFY LR

. & s & - I | - e &
Sphn A il slagasla i jlpas 5 oS 4l 5,8kee o YL MTCO bl (piS cuiS 5

i e« YOV e (65,5 By im0 L NTR wilolw FIDA pslie s el oyl sl slopmslis i s iz

S5 omomad 9 VATAA LA La o § YOSY plinios AVISY ) .. e & e .
TOTERS 7 ’ 7 b oied g 6550 (659000 Ja3Be 2 p )5S IV (65l s



YoV 59 alido sl sy 50 55531 3 sobasdl glo s L Jalod o)) )lSed 9 (o

wloluw )l (6550 NTR @loluw 4y s iy (alBL dguw
5 solatdl (6)50 0 5 A & D9 s adls bl JIMTCO
Py ety cpysng CT alobo 4 Cuns doyd YF/F MBI L
Sgw (g jadls den (gl (IS jobay bl o )b wlob gy
dt 05250 g ko) (90,0 A B A dgu 0Fgl dgu ¢ palBL
CT s NTR NT MTNT MTCO (claaibolo oo iay s b
MTCO ilebis youlis 5] by il oo digoS b digaiy ys5lio (gl
Sl a4 S codlatdl g 655l glapadls  sip b
5L by o g S o Lalyid j0 plS ClilS g (g S

g e (Byme (4l

Wbl (1 B a0 o aemmo 10 S 1 Jg5lKe FIVE aailols
0V pasS ash ol o Slas ghly Bl el 039 (5551 LY
Sl oaal cday plie 4 (2l L asb e S 45 p,SelS
Olas oo pAS i o ables gladiboln (golaibdl sla s li
g dyjd 4y dgw s yadli 0 NTR g NT claailols il )
& Cud S50 2o D W 9 WAL sy (golaiBl (55000
oAb 05w o VY 5 VY L cwdpay wmed 9 CT aibolw
Iy o BB > Slas wlobs 93y CT ilobw U dulio o iy

00l L 263 5l b yas i pl )

Sl S8 Mg Al dg2g b eolaBl sl jasld (i

U929 sl 93, Slee 2o yd Y8 L MTCO 4ilols NTR ailolus
Laoyd YOIY Cpiored g yioS ol plod (slog duopd YO/D 4 5YL

References
Abdullah, A.S., 2014. Minimum tillage and residue management increase soil water content, soil organic matter and
canola seed yield and seed oil content in the semiarid areas of Northern Iraq. Soil and Tillage Research 144: 150-

155.

Afzalinia, S., Dehghanian, S.E., and Talati, M.H., 2009. Effect of conservation tillage on soil physical properties, fuel
consumption, and wheat yield. 4% Conference on Energy Efficiency and Agricultural Engineering, 1-3 October
2009. Rousse, Bulgaria.

Canakci, M., Topakei, M., Akinci, 1., and Ozmerzi, A., 2005. Energy use pattern of some field crops and vegetable
production: Case study for Antalya region, Turkey. Energy conversion and Management 46(4): 655-666.

Erdal, G., Esengiin, K., Erdal, H., and Giindiiz, O., 2007. Energy use and economical analysis of sugar beet production
in Tokat province of Turkey. Energy 32(1): 35-41.

Eskandari, I, Navid, H. and Rangzan, K., 2016. Evaluating spectral indices for determining conservation and
conventional tillage systems in a vetch-wheat rotation. International Soil and Water Conservation Research 4(2): 93-
98.

Heidari, M.D. and Omid, M., 2011. Energy use patterns and econometric models of major greenhouse vegetable
productions in Iran. Energy 36: 220-225.

Kazemi, H., Alizadeh, P., and Nehbandani, A., 2016. Assessing energy flow in rainfed and irrigated wheat fields of
Shahrekourd township under two tillage systems. Agroecology 8(2): 281-295. (In Persian with English Summary)
Khan, S., Shah, A., Nawaz, M., and Khan, M., 2017. Impact of different tillage practices on soil physical properties,

nitrate leaching and yield attributes of maize (Zea mays L.). Journal of Soil Science and Plant Nutrition 17(1): 240-

252.

Khoshroo, A., Mulwa, R., Emrouznejad, A., and Arabi, B., 2013. A non-parametric data envelopment analysis approach
for improving energy efficiency of grape production. Energy 63: 189-194.

Larney, F.J., Lindwall, C.W., Izaurralde, R.C., and Moulin, A.P., 2017. Tillage systems for soil and water conservation
on the Canadian prairie. In: Conservation tillage in temperate agroecosystems (305-328). CRC Press.

Loghmani, A., Asoudar, M., Nouriani, H., and Abrush, A., 2009. Effect of tillage systems and weed control on wheat
yield in Dezful region. 2" Regional congress of Agricultural Sciences and Food Technology. Islamic Azad
University of Fasa Branch, Iran. 10 December 2009. (In Persian with English Summary)

Mobtaker, H.G., Keyhani, A., Mohammadi, A., Rafiee, S., and Akram, A., 2010. Sensitivity analysis of energy inputs
for barley production in Hamedan Province of Iran. Agriculture, Ecosystems and Environment 137(3-4): 367-372.



1Fer linal @ Yo,lods Y ol ¢ 5)9liS (bl pgo &y ys YA

Mohammadi, H, and Mehry, M., 2015. An analysis of improving energy use with data envelopment analysis in
horticultural products in Yazd province: Case study pistahio. QEER. 2015; 11(46): 113-134.

Nabavi-Pelesaraei, A., Hosseinzadeh-Bandbatha, H., Qasemi-Kordkheili, P., Kouchaki-Penchah, H., and Riahi-
Dorcheh, F., 2016. Applying optimization techniques to improve of energy efficiency and GHG (greenhouse gas)
emissions of wheat production. Energy 103: 672-678.

Pishgar-Komleh, S.H., Keyhani, A., Mostofi-Sarkari, M.R. and Jafari, A., 2012. Energy and economic analysis of
different seed corn harvesting systems in Iran. Energy 43(1): 469-476.

Sardar, M., Behdani, M., Eslami, V., and Mahmodi, S., 2015. The effect of soil disturbance methods and weeds
control on the density and distribution of cotton’s (Gossypium hirsutum) weeds after wheat. Agroecology 7(2):
254-266. (In Persian with English Summary)

Shamabadi, Z., 2012. Evaluating reduced tillage methods on energy productivity and rained wheat yield. Journal of Soil
and Water Resources Conservation 1(3): 69-78. (In Persian with English Summary)

Shamabadi, Z., 2013. Investigation of minimum tillage methods on energy use efficiency and yield of dryland wheat.
Journal of Soil and Water Resources Conservation 3: 69-77. (In Persian with English Summary)

Sheikh-Davoodi, M.J., and Houshyar, E., 2009. Energy consumption of canola and sunflower production in Iran.
American-Eurasian Journal of Agricultural & Environmental Sciences 6(4): 381-384.

Strapatsa, A.V., Nanos, G.D. and Tsatsarelis, C.A., 2006. Energy flow for integrated apple production in Greece.
Agriculture, ecosystems & environment 116(3-4): 176-180.

Tipi, T., Cetin, B., and Vardar, A., 2009. An analysis of energy use and input costs for wheat production in Turkey.
Journal of Food, Agriculture and Eenvironment 7(2): 352-356.

Unakitan, G., Hurma, H., and Yilmaz, F., 2010. An analysis of energy use efficiency of canola production in Turkey.
Energy 35(9): 3623-3627.

Zhang, X.Q., Pu, C., Zhao, X., Xue, J.F., Zhang, R., Nie, Z.J., Chen, F., Lal, R., and Zhang, H.L., 2016. Tillage effects
on carbon footprint and ecosystem services of climate regulation in a winter wheat-summer maize cropping system
of the North China Plain. Ecological indicators 67: 821-829.



Journal of Agroecology — $39LaS (bl pg2 4 pids
Vol. 13, No.2, Summer 2021, p. 195-210 AL 180-Y1e o Ve ylisls ¥ oylod Y ol

Analysis of Economic and Energy Indicators in Different Methods of Protective
Tillage in Wheat Cultivar (Case Study: Dasht-e Naz Sari Agro-Industrial
Company)

M. Sharifi'*, S. Soodmand-Moghaddam?, M. Izadi’* and R. Abbaszadeh®
Submitted: 28-06-2019
Accepted: 24-12-2019

Sharifi, M., Soodmand-Moghaddam, S., Izadi, M., and Abbaszadeh, R., 2021. Analysis of economic and energy
indicators in different methods of protective tillage in wheat cultivar (Case study: Dasht-e Naz Sari agro-industrial
company). Journal of Agroecology 13(2):195-210.

Introduction

Conservation agriculture is a powerful factor in accessing future food needs. Protective agricultural practices
can preserve and regenerate soil. Conservation tillage is a method for managing droughts to maintain ground
water, as well as reducing agricultural production costs and increasing soil organic matter. According to the
research, about 60% of the mechanical energy used in mechanized agriculture is related to soil tillage operations.
The precision of the use of field implements and logs is important for any kind of tillage equipment (Larney et
al., 2017). Appropriate tillage methods, depending on the soil type and climatic conditions, can be effective in
achieving suitable water conditions in the soil. When the soil is facing limited water supply, tillage is done to
maximize soil moisture retention. Energy consumption analysis can show how to reduce energy input into the
production system and increase energy efficiency. In order to deal with and prevent such a situation,
conservation is considered as an effective solution in many countries of the world. One of the basic goals of each
production sector, such as agriculture, is to increase production and reduce costs. Therefore, it is important to
determine economic indicators by determining production costs and yield, as well as determining the ratio of
profit to cost (Erdal et al., 2007). In this research, the energy and economic indices and seed yield for different
protective tillage systems of wheat cultivation with wheat yield approach were compared.

Material and Methods

In this research, the state of energy consumption and economic efficiency of different tillage systems in
native conditions of agricultural plain of Naz was investigated for wheat. Tillage systems included conventional
tillage (CT), no tillage and no plant remnants (NT), minimum tillage using combinate (MTCO), minimum tillage
using no tillage planting machine (MTNT), no tillage with plant remnants (NTR). The purpose of this study was
to study the energy consumption and economic efficiency of different soil tillage systems in native conditions of
Naz Sardinia plain.

Results and Discussion

In wheat cultivation, the MTCO system had the highest wheat grain yield and energy indices, the system with
a ratio of 4.84 to 4.9% energy, to 29.9 kg MJ"! of energy efficiency, and to 3.42 MJ.kg! of intensity Energy is
the best system for wheat cultivation in terms of energy indicators. The NTR system with direct energy
consumption of 4570, indirect 17163, renewable 2561 and non-renewable 19398, as well as energy systems of
4376 MJ.ha'l, in general, was the least energy-consuming system in terms of energy, but had a low yield of 5025
kg.ha'! of wheat Should be. Looking at the obtained values for economic indicators of protective systems in
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wheat cultivation, NT and NTR systems in profit and cost indicators and economic productivity are respectively
13.8 and 13.4% higher than the CT system, and also with 22 and 21% higher gross profit compared to the CT
system, both showed acceptable yield for these indices. Also, in the Economic Indicators section, despite the
lower cost of production for the NTR system, the MTCO system has 26% higher performance and higher sales
prices and 25.5% lower than the NTR system and 35.2% more gross margin than the NTR system. MTCO
system has the best status among 5 systems in terms of profit-to-cost and economic efficiency indices with
34.4% difference compared to CT system. In general, MTCO, MTNT, NT, NTR and CT systems are maximal to
minimum for all gross profit, gross margin, profit-to-cost, profitability, and sales margins, respectively.
Conclusion

Eventually, the MTCO system, with its superiority in energy and economic indicators, was introduced as the
optimal option for tillage and planting of wheat in the native conditions of the agricultural plains of Naz.

Keywords: Agricultural method; Management solution; Native conditions; Store moisture



