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Assessment Co, emission and modeling based on Artificial Neural
Network for predicting seed and grain corn yields in Pars Abad
Moghan

L*Ali Farjam, "Mahmoud Omid , 'Asadollah Akram, 2Zargham Fazel Niari

1- Department of Agricultural Machinery Engineering, Faculty of Agricultural Engineering and
Technology, University of Tehran, Karaj, Iran.
2- Agricultural Engineering Research Center of Ardebil Province (Pars Abad Moghan)

Abstract

The aim of this study was to determine the indicators for energy use, greenhouse gas
(GHG) emissions and modeling of seed and grain corn production with help Artificial
Neural Network in Pars Abad Moghan. The data was collected by a face-to-face
interview method from 144 corn farms during 1390 in the studied area. Most of energy
consumption in seed and grain corns was related to diesel fuel and chemical fertilizers.
The energy ratios for the seed and grain corns were 0.89 and 2.65, respectively. The net
energy, energy productivity, energy intensity and GHG emission were -4688.77 MJ ha™
, 0.06 Kg MJI™', 16.4 MJ Kgand 1810.11 kg COseq ha™ for seed corn and 58330.63,
0.18, 5.53 and 1490.13 kg COequha’ for grain corn, respectively. The highest value of
GHG emission belonged to diesel fuel with share of 64.22% (1162.4 kg CO,eq ha™) and
66.66 % (993.4 kg COseq ha') of total emission for seed and grain corn, respectively.
Several multilayer perceptron ANNs with six neurons in the input layer and one to three
hidden layers with different number of neurons in each layer and one neuron (seed or
grain corn yield) in the output layer was developed and tested. The best model for
predicting seed and grain corn yields had 6-4-8-1 and 6-3-9-1 topologies, respectively.
Model output value associated with the actual output had coefficient of determination
(R?) values of 0.9998 and 0.9978 for seed and grain corn, respectively.
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