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Fig. 1 Distribution and sampling points in the farmland of Baoji
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Table 1  Statistical characteristics of soil nutrients in Baoji
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R X 112 16.05+4.35 17.95+14.28 199.12 +97.97 1.10+0.27
A 8 17.54+4.58 32.39+17.31 200.31 * 65.98 1.11+£0.31
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22X 480 16.80 +3.98 19.52 +13.57 198.82+96.91 1.18+0.26
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Fig. 2 Spatial distribution of influence factors
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Table 2 The explanatory power of each impact factor on soil nutrients

f# B 1 Explanatory power

4 A . s o AR K A R
o IRV Wt EHEW mE WE B _ "
Nutrient Land use . . K Annual average Annual average

Parent material Soil type Elevation Slope Aspect L
precipitation temperature
SOM 0.208 0.041 0.123 0.047 0.010 0.014 0.078 0.079
AP 0.053 0.195 0.041 0.081 0.014 0.001 0.031 0.029
AK 0.045 0.066 0.038 0.050 0.021 0.003 0.043 0.028
TN 0.194 0.082 0.182 0.083 0.020 0.006 0.077 0.109
*3 AELTERSZWEFZEERRTRN
Table 3 The dominant interaction among different influence factors of soil nutrient
S . : ﬁﬂ*%j] Explanatory power - -
o EHAHLR i HeH 25
o Soil organic matter Available phosphorus Available potassium Total nitrogen
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ST T4 BB BB T A H

- N 1K N A N 3 pE: eS|
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LHAE 2 iy Fest By s
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q 0.243 0.234 0.133 0.248
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Table 4  Soil nutrient status under different altitudes
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A7 A 2 A S VR A R A KRS i 3% 40 i 43 A

3.2.3 RFedRml M PRI A8 bR T AT LU 45 5 i A
FXF R A A ) 25 S AR R /INGR i ] LU TR
ISk DX R 25 U0 25 DR P g — 230 X6 % 43 Tl A
B, DA R A 1] 3 e JRURS: DX R # v] LA ]
AR EH T WFE RO (R 4) T LRI : 75
KT 615 m A9 X3, SOM.AK AP TN & & 4H % H:
AR TR S I A, EER R IR X B 3%
AR TRFEIR T PN, Bk B o Ay LAY () v B B Jo A R
AL ACE 3 T 11 w2 s ENESB S DWS E (R NE R
U8 BRI X IR o & w3 = . AKLAP 5=
AHOCHEAAAE— B, 3R R 55257 5 S Bl e R 0 s T
W/IN, 205 2R TR o IR R A« R = Y L X

[ FE B AP (g k™) AR (mg kg™) HELE (mg kg) R (g ke
Elevation Sample number Soil organic matter Available phosphorus Available potassium Total nitrogen
< 615 71 18.41 £3.59 21.46+17.19 221.66 = 88.18 1.29+0.23
615 ~ 808 135 16.89 £3.92 19.82 £ 14.17 203.97 £95.34 1.19+0.26
808 ~ 1035 154 16.85+3.98 19.54 £ 13.70 198.12 +96.99 1.18+0.26
1035 ~ 1323 74 16.74£3.95 19.50 £ 13.59 198.40 £ 97.08 1.17£0.26
> 1323 47 16.60 +3.96 19.52 +13.58 198.82 +97.09 1.18+0.26
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Fig. 3 Comparison of correlation between soil organic matter and influence factors by using the geographical detector and Pearson analysis
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Influencing Factors of Soil nutrients in Farmland of Baoji Based on
Geographical Detector

HU Gui-gui "2, YANG Lian—an"*", FENG Yong—tao’, XU Jin—hao "2,

REN Li"? LI Xin-yao"?, LI Ya-li"?
(1.Shaanxi Key Laboratory of Earth Surface System and Environmental Carrying Capacity, Northwest University, Xi‘an 710127, China;
2.College of Urban and Environmental Sciences, Northwest University, Xi‘an 710127, China; 3.Baoji A gricultural Technology
Extension and Service Center, Baoji 721001, China)

Abstract: Soil nutrients are essential indicators for land quality assessment and fertility monitoring. To investigate
spatial variation andits influence factors in Baoji, eight types of impact factors including land use type, soil parent
material, soil type, elevation, slope, aspect, annual average precipitation and annual average temperature were selected
and importedinto Geographical Detector. The spatial variabilities of four soil nutrients (soil organic matter, SOM;
available phosphorus, AP; available potassium, AK; total nitrogen, TN) were analyzed. The results showed that the
spatial variability of SOM was mainly affected by land use type, soil type and annual mean temperature. The main
influencing factors of AP and AK were soil parent material, elevation and land use type and those of TN were land use
type, soil type, and soil parent material. The annual mean temperature had significant impacts on TN and SOM. The
elevation was a topographic factor with strong explanatory power. The explanatory power for soil nutrients by the
interaction between the two factors was stronger than that by the single factor, and that by the interpretation between
the topographic factor and other factors was significantly enhanced. The interpretation between impact factor and soil
nutrients showedthe primary dual synergy and nonlinear synergy modes. The four nutrients showed different trends
with the change of elevation. Besides, the Geographical Detector obtained the same resultof the significance order of
soil nutrients as the Pearson correlation coefficient and was more suitable for the study of soil nutrients. In the future
production activities, the fertilization strategy should be adjusted in combination with different soil nutrient conditions,
and soil testing and formula fertilization should be carried out scientifically and rationally to achieve sustainable use of
soil resources.

Key words: Soil nutrient; Impact factor; Geographical Detector; Farming area; Baoji
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