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Soil is the most important component of rangeland ecosystems and by preserving it and its
characteristics, it is possible to regenerate vegetation more easily with the least cost and time and
prevent the reduction of rangeland production capacity. In the present study, the amount of potassium
and phosphorus in the soil of Ghoshchi rangelands of Urmia located in West Azerbaijan province from
2019 to 2021 under the influence of grazing and grazing conditions was investigated. In addition, the
development and evaluation of an adaptive fuzzy-neural inference model (ANFIS) was presented in
order to predict the amount of potassium and phosphorus in the soil and compare its results with the
regression model. The mean squared error (RMSE) and the coefficient of explanation (R?) were used
to evaluate the regression and inference models. The results of analysis of variance showed that
different years and conditions under confinement and grazing had a significant effect on the amount
of potassium and phosphorus in the soil, but their interaction was meaningless. The highest amount of
soil potassium is related to the year 2021 and the conditions under grazing. While the highest amount
of soil phosphorus was related to 2020. In the phosphorus factor modeling section, the ANFIS model
with higher accuracy (R? = 59.5) and less error (RMSE = 0.087) than the regression model (R?=0.38)
with more error (RMSE = 0.089) was able to determine the amount of P to predict. Regarding
potassium factor, ANFIS model with higher accuracy (R? = 0.62 and less error (RMSE = 0.017) than
regression model (R? = 0.42) with more error (RMSE = 0.097) was able to measure soil potassium.
Therefore, it is suggested that natural resource managers use fuzzy inference systems based on
adaptive neural network as an intelligent tool to predict various soil parameters in rangeland science.
Also, in cases where the sample size is small, due to the better performance of the ANFIS model and
its ability to estimate and predict for nonlinear approximation with low data volume, the use of this
method is recommended to managers and natural resource planners.
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