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Abstract:

With regard to sustainable agriculture aims, determining the relationship between energy inputs and
outputs can be an effective step to get these aims. It can lead to present correct energy consumption
pattern and to increase energy productivity. An Adaptive neuro-fuzzy inference system (ANFIS) was
used to predict the grain yield of irrigated wheat in Abyek county of Qazvin province, Iran. With regard
to more number of inputs (8 inputs) for ANFIS, we used two different ANFIS with three and five inputs.
The inputs for ANFIS 1 were: diesel fuel, fertilizer and electricity energies and for ANFIS 2 were: human
labor, machinery, chemicals water for irrigation, and seed energies. The 70 and 30 percent of data were
used to train and test the model. The RMSE and R? values were: 0.013 and 0.996 for ANFIS 1 and 0.018
and 0.992 for ANFIS 2, respectively. The results showed that the effects of the energy inputs of diesel
fuel, fertilizer and electricity that had the major share of total consumed energy were more than the other
energy inputs in prediction of crop yield. Finally, the predicted values of these two ANFISs were used as
inputs to the third ANFIS. The RMSE and R? values of ANFIS 3 for training step were 1.6x10and 0.996
and for testing step were 0.004 and 0.931, respectively. Thus the total result showed that the ANFIS could

predict the grain yield of wheat based on energy inputs with good accuracy.

Keywords: energy, equivalent, neuro-fuzzy, wheat, yield.
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