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Table 1 - Statistical description of physical and chemical properties of water and soil of the studied
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Table 2- Stepwise regression analysis investigating the measured flower weight

R-Sq SOV SlSe ke JIEC
137 60.8 - - - -0.00652 Jl ol
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Figure 1- Distribution diagram of flower weight values estimated based on multivariate linear
regression model and observational values
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Table 3- Stepwise regression analysis in the study of measured dry stigma weight

R-Sq JEC o <l pH el (00y2) (Fhaa

(00,9)
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Figure 2 - Distribution diagram of dry stigma values estimated based on multivariate linear
regression model and observational values
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Figure 3- Decision tree model for estimating dry stigma weight
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Table 4- Tree model regression relationships for stigma dry weight estimation

ala, o )los

S s =-0.0965 * SpH + 0 * S EC + 0.0101 * HCO3- + 0.0052 * silt - 0.3271 * MO - 0.0049 * Cl + 1.6284

S a5 =-0.0965 * SpH + 0 * S EC + 0.0101 * HCO3- + 0.0048 * silt - 0.3299 * MO - 0.005 * Cl + 1.6177

v
Sz s =-0.1447 *SpH + 0 * S EC + 0.0129 * HCO3- + 0.0124 *silt - 0.3262 * MO - 0.0047 * Cl + 1.6539 v
Sz s =0*S EC +0.0039 * HCO3- + 0.0177 *silt - 0.127 * MO - 0.0206 * Na - 0.001 * Cl + 0.5455 ¢
Sas s =0*S EC +0.0039 * HCO3- + 0.0182 *silt - 0.127 * MO - 0.0207 * Na - 0.001 * Cl + 0.5432 R
Sas s =0*S EC +0.0039 * HCO3- + 0.018 *silt - 0.1705 * MO - 0.0221 * Na - 0.001 * Cl + 0.6458 .
Sas s =0*S EC +0.0039 * HCO3- + 0.014 *silt - 0.127 * MO - 0.0101 * Na - 0.001 * Cl + 0.34 v
Sz s =0*S EC +0.0018 * HCO3- + 0.0074 * silt - 0.0999 * MO - 0.0019 * Cl + 0.1444 \
Ses s =0* S EC + 0.002 * HCO3- + 0.0074 * silt - 0.0999 * MO - 0.0019 * CI + 0.1358 .

Sas s =0*S EC +0.0027 * HCO3- + 0.0074 *silt - 0.0999 * MO - 0.0019 * Cl + 0.1274
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ala, o)les
Tot.flo = 0.3465 * HCO3- + 0.8538 *silt - 8.5472 * MO - 0.8214 * Na - 0.1842 * K + 35.2495 \
Tot.flo = 0.3465 * HCO3- + 0.8538 *silt - 8.5472 * MO - 0.6878 * Na + 21.8159 Y

Tot.flo =-6.0711 * S pH - 0.0286 * HCO3- - 0.529 * Dip.pla + 1.5243 *silt - 15.012 * MO - 0.3773 * Na +

73.9694 v
Totflo = -9.3826 * S pH + 0.9296 * HCO3- + 1.903 * silt - 18.6924 * MO - 0.3773 * Na + 69.1848 ¥
Totflo = -9.3826 * S pH + 0.885 * HCO3- + 1.903 * silt - 20.3804 * MO - 0.3773 * Na + 76.1491 5
Totflo = -0.3826 * S pH + 0.885 * HCO3- + 1.903 * silt - 20.4797 * MO - 0.3773 * Na + 76.1656 5
Totflo = 0.1675 * HCO3- + 0.7005 * silt - 5.2621 * MO - 0.101 * Na - 0.6775 v
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Abstract

The exciting growth of various sciences and technologies and the complexity of decision-making in
recent decades, have marked new ways for humanity to use information systems and artificial
intelligence, accurately and quickly and provide a solution for its time-consuming scientific and
technical predictions and calculations. This study was conducted to evaluate the predictive
outcome of two stepwise regression models and the M5 decision tree model under the influence of
different water and soil properties on saffron flower and stigma yield in 2019 in Sabzevar saffron
fields (located at longitude "57.43" Latitude *36.12"") and was performed in the laboratory of the
Faculty of Plant Production of Gorgan University of Agriculture Sciences and Natural Resources.
In April, after the end of the saffron growing season, soil samples from a depth of zero to 30 cm
and 12 irrigation water samples from 69 saffron farms were prepared and transferred to the
laboratory to analysis and measuring the physical and chemical properties of soil samples. Around
13 parameters including pH, acidity, and percentage of soil components, soil elements, etc. and
acidity, bicarbonate, etc. were measured in soil and water samples, respectively. Flowers were
collected at the time of flower emergence from the specified areas of the fields and the desired
measurements were made. The results showed that, as the soil and water analysis is relatively
expensive, the M5 decision tree model has more accuracy due to the speed and lower cost than the
regression model. So that, in the result of predicting the stepwise regression model, in the most
ideal case and entering all the measured parameters, dry stigma weight and flower weight with
correlations of 70 and 74%, respectively, and the error value is 0.23 RMSE and RMSE 16.38 were
predicted. While the M5 decision tree model with lower parameters had a high capability to
predict flower weight and dry stigma weight. It estimated the weight of dry stigma and flower
weight with 90% correlation and error value equal to RMSE = 0.12 and RMSE = 9.4 at the end of
modeling for the study area. Therefore, the M5 decision tree method is recommended in evaluating
and predicting various factors on saffron yield.
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