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Table 1. Statistical Summary of Rose, Soil and topographic Characteristics (n= 100)

Coefficient
Variable Unit Min Max Average  of variation  Skewness
(%)
Crop Rose_YieId ar 690 1120 824.85 12.2 0.85
Properties Helght Cm 51 110 75.63 19.5 0.35
Diameter Cm 73 142 106.1 14.5 0.50
Gravel % 12 47 29.93 24.09 -0.2
Clay % 12 28 19.31 17.18 0.47
Silt % 8 30 18.64 24.25 0.3
Sand % 45 74 61.29 10.24 -0.25
Organic matter % 0.53 4.28 2.25 39.55 0.16
Ca'cégm\f;m”ate % 4 12 8.04 21.21 -0.28
Ca"gg;’é‘i::‘;”ge cmols kg? 5.2 16 9.96 23.98 0.39
Depth 0-25 Total N mg kgt 0.46 153 0.98 27.55 0.34
Auvailable K mg kg 245 342 293.8 7.33 -0.18
Auvailable P mg kg* 4.5 13.1 9.18 23.01 -0.41
Auvailable Cu mg kg 0.7 15 1.03 17.51 0.57
Available Mn mg kg* 35 9.8 6.86 23.92 0.03
Auvailable Zn mg kg 0.9 2.3 1.61 20.45 0.16
Auvailable Fe mg kg 4.1 6.9 5.53 11.89 -0.02
pH - 7.1 8.1 7.66 3.35 -0.31
EC dS m! 0.38 4.3 1.7 46.09 1.06
Gravel % 16 63 38.87 25.99 0.13
Clay % 9 25 15.74 16.76 0.52
Silt % 9 31 19.66 23.42 0.20
Sand % 44 76 62.61 9.95 -0.43
Organic matter % 0.25 2.48 1.27 40.86 0.23
Calcmm carbonate % 3 12 757 28.68 0.24
equivalent
Ca"g;;’é‘;{‘;”ge cmols kgt 2.5 13.4 7.54 27.8 -0.02
Depth 25-50 Total N mgkg!  0.03 12 0.35 56.28 1.21
Auvailable K mg kg* 240 35.1 291 7.05 -0.1
Auvailable P mg kg 4.9 13.2 8.99 19.52 -0.18
Auvailable Cu mg kg* 0.7 1.4 1.02 14.26 0.31
Auvailable Mn mg kg* 4.2 10.1 6.93 23.61 -0.04
Available Zn mg kg* 0.9 2.3 1.55 23.79 0.11
Available Fe mg kg* 35 6.8 5.43 12.97 -0.19
pH - 7.4 8.2 7.84 2.39 -0.46
EC dS m? 0.35 2.34 1.11 37.67 0.8
Elevation meter 2602.93 2618.83 2612.17 3.36 -0.45
Slpoe % 0.33 6.85 3.13 1.56 0.42
tfgggﬁ?gf Aspect degree 000 33750  180.06 139.05 -0.26
ProfPlan 1/m -11.84 9.90 -0.11 4.45 -0.15
ProfLong 1/m -11.12 91.55 1.44 9.98 7.75

(Jenness, 2013) (o » Lol = slssl =ProfPlan
denness, 2013) (o p» bol,) gog0e Ll =ProflLong

oo J5 0 ySdos (St g Sy Joe =Y Jgu
Table 2. Regression model of rose yield prediction
Training data  Testing data
Model R RMSE R? RMSE
Y= 577.57+ 108.39(No) +7.42(Silto) + 35.58(0Co) -1.99(Fragzs) 0.65 55.60 0.68 54.30
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Table 3. Characteristics of the best artificial neural network structure for rose yield prediction
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Figure 4. Histogram of the sensitivity coefficients of artificial neural network model
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Table 4. Goodness fit indices of structural equation models

Model RMSEA CFlI GFI
First scenario model 0.033 0.94 0.88
Second scenario model 0.054 0.85 0.89
Third scenario model 0.070 0.86 0.84
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Abstract

Due to the relationship between crop vyield, and soil characteristics and land topography,
knowledge and awareness of these characteristics is necessary to achieve sustainable development
in agriculture. This study was performed to evaluate and determine the relationships between Rose
yield (Rosa Damasceneea Mill) with soil properties and land topography by using Multivariate
Linear Regression models (MLR), Artificial Neural Network (ANN) and Structural Equation
Modeling (SEM) in Bardsir City, Kerman Province. For this purpose, soil sampling and crop yield
were performed in the form of a regular grid pattern. Besides, some topographic features of the
land were calculated using digital elevation model (DEM) of the region, and to implement the
conceptual models, three theoretical models were designed and tested. The results showed that
MLR and ANN models were able to justify 68 and 87 % of the yield variability, respectively,
which indicates the higher accuracy of ANN model than MLR in yield estimation. The results of
SEM illustrated that Rose yield is mainly controlled by soil chemical properties, topographic
features, and soil physical properties, respectively. Different scenarios for SEM showed that
simpler models with fewer hidden structures could have a better fitting. Therefore, the first
conceptual model of this method with the values of root mean square error, goodness of fit index
and comparative fit index of 0.033, 0.88 and 0.94, respectively, was selected as the best model. The
overall results showed that the ANN model was more efficient than MLR in yield prediction due to
consideration of the nonlinear relationship between crop yield and the factors affecting it. In
addition to the ability of the ANN model to estimate crop yield, the SEM also showed that the latter
method can provide more explanations about the relationships and simultaneous interactions
between variables. In general, the application of SEM method, relying on the capabilities of this
method, can improve the yield of various crops.
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index, Sustainable agriculture
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