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ABSTRACT

Corn is one of Iran’s most important food crops. Khuzestan province is the main center of maize
production in Iran. This paper presents a data mining study of samples of maize obtained from producers in
Khuzestan province. Data were collected from 173 producers, using face-to-face questionnaire method. The
farms were chosen by random sampling method. The purpose of this study is to determine energy
consumption of input and output used in maize production. In addition, Output energy of maize farms is
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predicted using data mining and multi-layer perceptron neural network. This is an analytic research and its
database consists of 1384 records. Data required for this research was obtained during growing seasons in
2015-2017. Data analysis was done via IBM SPSS modeler 14.2 and standard CRISP. The results showed
that the amount of energy consumed in maize production was 40433.32 MJ ha™. About 40% of this was
generated by fertilizers and 53% from electricity (irrigation) and diesel fuel. Concerning the model used in
the research, it was found that variables of electricity energy & irrigation, human labor and chemical
fertilizer respectively had the highest effect on output variable (productive energy). Amount of prediction
precision in neural network algorithm meaning ratio of correctly predicted records to total records was
88.5%. In addition, linear correlation between actual values and predicted values was 0.94 and 088
respectively for training data and testing data suggesting strong correlation. Results obtained in this research
can be effective for maize farmers in Khuzestan in direction of evaluation and optimization of energy

consumption in process of maize production and reduction of consumption of energy inputs. \\
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Table 1. Energy equivalent of inputs and output in maize production.

Item Unit  Energy equivalent (MJ kg™t) Reference
1. Human labor h 1.96 Taheri-Garavand et al., 2010
2. Machinery Kg
a. Tractor 138 Taheri-Garavand et al., 2010
b. Plow 180 Taheri-Garavand et al., 2010 N
c. Disk harrow 149 Salami et al., 2010
d. Planter 133 S o
N
e. Equipment of fertilizing 129 Taheri-Garavand et al., 2010
f. Sprayer 129 Taheri-Garavand et al., 2010 \\\
g. Combine 116
h. Other machinery 62.7 Mousavi-Avval et aI.,ZQ:’Ll
3. Diesel fuel Lit 47.8 Banaeian et al., 2011
4. Chemicals Kg R
a. Herbicide 238 Erdal et al., 200\7
b. Pesticide 101.2 Erdal et al¢~2007
c. Fungicide 216 Erdaleet algs 2007
5. Fertilizers Kg 4 v
a. Nitrogen (N) 78.1 Pishgar Komleh et al., 2011a
b. Phosphate (P,05) 17.4 Pishgar Komleh et al., 2011a
c. Potassium (K, 0) 13.7 IV . Pishgar Komlehetal., 2011a
6. Water for irrigation m3 0.63 Pishgar Komleh et al., 2011a
7. Electricity kWh 3.60 Heidari and Omid, 2011
8. Seed Kg 14.7 A Canakci et al., 2005
N L=
3 65Uoé|.> M.)5SJ| -y-y
N
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L. Multilayer perceptron
2- Error Back- propagation Algorithm



. >
S5l tign lo 535 a3 1 (\é% 7
01 231 &y gl 390500 g poinsnn gt @ &

ur,_ru{lz'i,‘;mf;!g_"uu‘f f *

Buali Sina Universiey

ools Jodoxi —Y-F
ools ol 418 )5 0,40 bl i jliel 5 oac a5 g5l Jae sl IBM SPSS Modeler 14.2 5olS sols 1581 o 5 51 g o o

o, Yoo Giolesl sloesls aga g Waools duoyo Ve ‘5.';3)'941 Sloosls g 45 WAl paends iolojl losls § bjgal (slaools atws 9o

el 0als oals ioles V S jo Guiod ol e ol Wools

S g i}
IS . o3 S
i = Using Data == S <
Decision & o S 2 5
Makin g < Mining 82 <€ Collected Data =
Q Techniques o 8
o [y
& = 3 s
= c O 5]
2 g2 [a
E a® O
[+
K Artificial Neural Fertilizers
> Network (ANN) Chemical
Seed
Electricity and
irrigation
Machinery
Diesel Fuel
Human Labor
N
Fig. 1. Proposed Framework. &
. . N
ez Jolpo - S0
QO
P Joe byl -Y-0

; & - -

aS- yg03] (sloools Cond cpl 1o Koo lo A b e a8 ST B se;] sloosls gl iieel slrosls I zg,5 Joe wls e cpl o

Cosdly b Jaw ol abows 40 (comyion gull g Wgd oo (SR 2 il Joe b —aues co LSS |y rsd ol sleosls jlas o Y sgas
¥’ .oe)fu.e do lie

o g gl -Y

33 gl 50 (29,5 9 $9959 oSl Sl Y-
MthA MJ ha-l \C‘\CVY‘/Y‘Y )-")-’ 6.}5)9 6))" JS w‘ ol ool ULM.J A\ Jﬁ“\> )é u)d ..\4.]9.: )é ‘5>3).> 9 L§‘>3)5 LngLg))J‘ ﬂdlﬁ.a
D8 g slads; 10 Jpd S g s xSl slooslys o1 51 ey g Sl o0ls plaisl 045 4 1) (Bae (g5, Hlabe o yidos 055 solys
& yas 555 PishgarKomleh et al. (2011b) wlie i o ool MI T QOYOVIOY 4l 55 )8 ods (39,5 (655 e s
AP YAPIA & gRowy m\:,’_’LM 295 5 Ceile slooslys a5 ols lid Gadod cpl il W0 )S s, s bl jo 1) lddgle @) 50 (5]
5 Ot e Ol ol polie izen .y S 5460, M halsAAYA ol (25,5 5 JS e e olais] g5 4 1) (B ras 5,

Losledifools (Lis ¥ Jgoz 50 55 ANN Ean gmac 405 Jaw ;o oolainl 0,50 29,5 6550 5 (699,5 slo ($5l Jlade oy e
N



. . . . 9
Sl ign b 055 S {\@ oy
01 231 &y gl 390500 g poinsnn gt A\ &

d"-"’{":’"‘f"“fd’df“‘f"’&f"' Buali vv: ndversiey

D)0 gl 50 (29,5 9 (599)9 Wesld (e T Jgu
Table 2. Amounts of energy inputs and output for maize production.

Item Total energy Percentage (%) standard Max Min
Equivalent (unit deviation (unit (unit
ha™1) (SD) (unit ha™1) ha™1)
ha™1)
Inputs
Human labor (MJ) 119.58 0.30 17.06 148.98 8050
Machinery (MJ) 1398.91 3.46 1270.64 17437.98 700.98"
Diesel fuel (MJ) 8181.65 20.23 1165.59 10546.9 6004.65
Chemicals (MJ) 546.85 1.35 242.33 1800.87 120.44
Fertilizers (MJ) 16489.10 40.78 2480.72 21087.49 $11077.33
Electricity and irrigation (MJ) 13332.11 32.97 2679.83 16970,70 7065.98
Seed (MJ) 365.12 0.90 8.90 382208 323.40
Total energy input (MJ) 40433.32 100 5299.30 59570%74 26431.18
Output
Maize yield (kg) 6486.91 - 748.22 47600 5000
Total energy output (MJ) 95357.54 - 10998.89 111720 73500
N
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» Table 3. Description of maize variables used for this study.
Bield Measuremen (I\I>I/IJIT1 . Max Mean standard Vali
t 1) (MJ ha't) (MJ ha't) deviation(MJ ha?) d
Fert_ili_zers Continuous 11077 21087 16489.14 2487.91 173
E'ecﬁ:ricé%i%md Continuous 7066 16971 13332.09 2687.61 173
Chemical Continuous 120 1801 546.90 243.04 173
Seed Continuous 323 382 365.54 9.05 173
Machinery Continuous 701 17438 1398.94 1274.33 173
Diesel Fuel Continuous 6005 10547 8181.68 1168.98 173
Human Labor Continuous 80 149 119.58 17.09 173

Output energy Continuous 73500 111720 95357.54 11030.82 173
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Table 4, €@omparing predicted output energy with actual output energy.
Partition 1 Training 2 Testing
MinimurQ Error -6840.49 -6422.70
Maxinlum Error 12123.88 16727.86
Mean“Error 929.76 1848.45
Me@n Absolute Error 2921.96 3935.32
Stamdard Deviation 3719.43 5031.36
Linear Correlation 0.94 0.88
g Occurrences 119 54
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