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Table 1 Descriptive statistics of soil microelements
(%)
(mg/kg) 1.01 299.00 64.40 27.00 76.38 118.61
(mg/kg) 1.58 300.00 84.79 76.70 58.90 69.46
(mg/kg) 0.07 9.98 1.30 1.02 1.07 82.47
(mg/kg) 0.42 17.40 3.59 3.21 2.03 56.44
2.2 pH
(26]
2 >
> [27]
(P<0.05) 5
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Table 2 Comparison of soil microelements between different cropping systems
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
(n=418) 97.65+83.35a 93.18%59.67 a 1.68+1.24 a 4.062.05 a
(n=402) 62.60£76.84 b 97.72+61.85a 1.29%1.08 b 2.961.77b
(n=130) 14.33425.26 d 44.00248.33 ¢ 0.6620.42 d 2494132 ¢
- (n=315) 42.70258.09 ¢ 72434797 b 1.0620.76 ¢ 421%2.14a
P<0.05 (LSD )
3
(P<0.05) 3 (31
(P>0.05)
[29]
30]
#3 TEMERREAFEZEERELR
Table 3 Comparison of soil microelements between different parent rocks
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
(n=782) 63.98+76.19 a 90.1657.99 b 1.19%=1.01 ¢ 3.661.95b
(n=96) 71.17%£79.97 a 104.02%68.73 a 1.881.66 a 44242922
(n=387) 63.60=76.00 a 69.35455.27 ¢ 1.3720.95 b 3.25%+1.83¢
P<0.05 (LSD )
2.3
38.99%
3 O 0 0 - 400 ( 3
CSc 1 0 0 CSo
O 1 0 CSp (0 0 1) CSr (ME)
0 0 PMt (RMSE)
1 0 PMr o 1
PMp (ME) (RMSE)
4 R?
21] 24
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Table 4 Partial regression coefficients of prediction models to soil microelements
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
5.710 5777 -0.824 1.660 5.881 5.480 -0.382 1.946
ELE 0.001 - - - 0.001 - - -
Slope -0.035 - - - -0.015 - - -
TWI - - 0.020 - - - 0.017 -
TRI - - - - - - - -
InSPI 0.082 - - - 0.043 - - -
InSCA - - - - - - - -
RPI - -0.328 - - - -0.278 - -
Relief - -0.003 - - - 0.003 - -
pH -0.673 -0.295 -0.064 -0.177 -0.651 -0.242 -0.064 -0.169
SOM 0.027 0.140 0.360 -0.009 0.024 0.120 0.032 -0.005
AN 0.008 - 0.006 0.006 0.003 - 0.003 0.004
AP -0.024 - - 0.009 -0.015 - - 0.010
AK - - -0.001 - - - - -
PMr - - - - - -0.019 -0.343 -0.060
PMp - - - - - -0.279 -0.146 -0.139
CSo - - - - 0.003 0.292 0.036 -0.371
CSp - - - - -0.671 —-0.553 -0.366 -0.305
CSr - - - - 0.533 0.106 0.182 0.050
R’ 0.412 0.159 0.212 0.237 0.452 0.221 0.256 0.308
P 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-7 ELE Slope TWI TRI
SPI SCA RPI Relief SOM AN
AP AK PMr PMp CSo CSp CSr
x5 LTIRMETEMMEEBEE LR
Table 5 Prediction precision of different models of soil microelements
R ME RMSE R ME RMSE
0.412 29.47 96.31 0.452 18.25 71.34
0.159 20.37 57.23 0.221 17.41 59.53
0.212 0.32 0.97 0.256 0.26 1.03
0.237 0.29 1.75 0.308 0.37 1.80
pH pH pH
pH
(32] [33-34]
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Fig.2 Rank of influential factors in relative importance of soil microelements
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Fig. 3 Relative importance of cropping systems and parent rock types in soil microelements
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Spatial Prediction of Soil Available Microelement Contents and
Quantitative Analysis of Influential Factors in Farmland

QIAO Yina'? LIU Hongbin’

(1 School of Geographical Sciences, Southwest University, Chongging 400715, China; 2 Chongqing Key Laboratory of Karst
Environment, Chongging 400715, China; 3 College of Resource and Environment, Southwest University, Chongging 400715, China)

Abstract: To further explore the influential factors of soil available microelements, the farmland soils in in Jiangjin of
Chongqing were taken as the study objects, the data of 1 265 sampling sites, together with cropping systems and parent rock types,
were used to construct the regression model of soil microelements and random forest model (RF) was used to quantitatively
analyze the relative importance of influential factors of soil available microelements. The results showed that the prediction
model with the cropping system and the parent rock type was higher than the conventional regression model, the fitting degrees
(R?) of available Fe, Mn, Cu and Zn were increased by 9.20%, 38.99%, 20.75% and 29.96%, respectively, compared with the
conventional regression model. The prediction accuracy was improved for soil available Fe, but not for available Mn, Cu and Zn.
Soil nutrients and cropping system were relatively important for the contents of available microelements in farmlands, and among
of them, the effects of pepper and rice planting as well as soils derived from Suining Formation were relatively important. This
study could provide theoretical and scientific bases for reasonable fertilization and management of Jiangjin farmlands.

Key words: Soil available microelements; Dummy variable; Random forest model; Influential factors
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