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Abstract:[ Objective ] This study aims to comprehend the spatial distribution patterns of arable soil nutrients
in various geomorphic conditions of the Loess Plateau, to unveil the driving factors behind these changes,
and to provide the critical insights for precision management in the regional agriculture and the construction
of agricultural projects. [ Methods] Based on the 2020 soil nutrient data from the Loess Plateau in Shaanxi,
the Kriging interpolation method was employed to analyze the spatial patterns of soil nutrients across four
different geomorphic types. The driving factors behind these nutrient spatial variations was explored by using
the geodetector model. [Results] (1) In the Loess Plateau, spanning from the Great Wall's sandy lands,

through the hilly and gully regions of northern Shaanxi, the loess table lands in northern of Weihe River, to
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the Guanzhong Plain, the average contents of soil organic matter (SOM), total nitrogen (TN), available
phosphorus (AP), and available potassium (AK) exhibited a gradual increasing trend. Specifically, the SOM
content averaged 10.20, 10.08, 15.28, and 18.78 g/kg, respectively, across these regions. TN averaged 0.63,
0.66, 0.98, and 1.19 g/kg. AP level averaged 12.99, 13.10, 16.97, and 27.24 mg/kg, and AK averaged
117.72, 149.94, 217.27, and 252.83 mg/kg, respectively. This trend indicated a consistent increase from the
sandy lands to the plains. (2) In the loess area of Shaanxi, the duration of sunshine had most significant
factor influencing overall nutrient contents, followed by annual temperature and fertilizer use. The distribution of
nutrients in the windy area was predominantly affected by soil bulk density, whereas in the hilly and gully areas,
plateau areas, and plains, fertilizer use was the primary influencing factor. The interaction of various factors provided
a more comprehensive explanatory of nutrient dynamics than individual factor alone. [ Conclusion] To optimize soil
health, it is advisable to increase nutrient input and enhance soil fertility retention in sandy areas and hilly and gully
areas. In contrast, the focus should be on improving nutrient utilization efficiency for plateau and plain areas.

Additionally, in the process of farmland, it is crucial to tailor human activities to suit the environmental

characteristics and specific conditions of different geomorphic regions.

Keywords: soil nutrients; driving factors; geographic detector; geomorphic type; Loess Plateau
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Fig. 1 Distribution map of study sites and sampling sites
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Table 3 Descriptive statistical analysis of soil nutrients in different geomorphological zones
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Table 4 Classification standard of the main indicators of cultivated land quality monitoring in Loess Plateau Area
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Fig. 2 Soil nutrient distribution map of cultivated land in the Windy Beach Area along the Great Wall
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Fig. 3 Soil nutrient distribution map of cultivated land in loess hilly and gully regions of northern Shaanxi
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Fig. 5 Distribution of soil nutrients in cultivated land of Guanzhong Plain



55 W

b

ZEap A B b DO [R) b A5 28 R B b - 39 5 0 25 ) A% JR) S B 2l AT 3R 227

23 AEMRLBERSENEERZIEH

DR 7560 40 B 225 28 (TR 6) R I 4% IR 3 [H 2 76 R
[7i) b 550 43 DX X % 43 B Sk 14 52 1) 22 S AR, Tl — b g [X
ARSI R R S g EUFEY 2SR, B
OB X IR &R R ¢ ¥4 T 0.50 VU
T .SOM % &8 3Z 4 H BB K i K (g 524 0.43),
H AR = AR SR (g fE4 58 0.37.0.35) . %
W R R R IR AE K ¢ {E T 0.2~0.3,
Hofth R Z WK S 7E XK T 0.2, %F SOM & 2 5 4%
AN FWRSEEXT TN MIERH S SOM 581, Pi ¢
EAR 28N, AP 245 R AR AR BETE /1N 52 i )
g TEY/NT 0.2, Ho b f 5 1 5K sl B 7 S ST e AR
(394 0.16). AK ZHEEE . H BEH 5 AL IE R
SRS K oq T T 0.2~0.25, Hfl P4 R BR Sh 1 FH R T
0.2, L4 FhFR5Y g B34 M 1 BK 2 PR 38 % + 3 57 43 1Y)
S WA 5 X R AR A2 4 H BB 52 0 B3 KL g BI{E N
0.31; YO AR SR AR IE FH & e AR VR ] L Rk
Rl ,q ¥IE 451K 0.27,0.27,0.23,0.20,0.17,

I M55 2 B K 3T 4 AU M X 45 0K 3 TR 3
4 VR FH AR G FC At DX A e 45/, 3R Bl PR 3 g AR K
F0.15, X2 HPEAHEEX SOM, TN, AP & &= 1 %
Wi 5 K g fEL 43504 0.15,0.13,0.14; fL AR F X AK %
WK g 5 0.07, TR F K Z.(0.06), ik L,
RIZ TR EX LR ) iR, 74y g BIE N
0.12, ¥l pH S ¢ #{EFIH0.06., AP AHXT
FH AR 53 76 12 DI P X 25 0K 3l PR 28 Rk, Bk B
LB XA IR g (AT 0.40 DUF AL i
X SOM, AP, AK 5 1 (1 1 Fl 5 K, 520 3 43931y 0.27,
0.17,0.22,4F H BRI TN S8 505k (0.36)
A b AGHE FH i 6T - 4835 4 52 0 ) deik . g B9ME R 0.24,
HYCHAE H B (0.18) 54FE 28 & 7 (0.15), SOM F
TN 224538 5 P 2 52 (9 A2 B 25 T AP il AK, b
+ GBI X BRALIEAE X AP B0 F7 1K %) 0.28 &b, H:
REFEX IR g HE/NF 0,15, XF SOM, TN, AP,
AK 5 Y52 g S5k i DRV 4 AR oL g (530
90.12,0.14,0.28,0.11, DX 35 P A0 BB A FH 3 % % 40 15
5 AR =i S NS E N R b £ i L | KA Py
= g YEA M H 0.17,0.07,0.06, b5 X 4 5K 5
W& ¢ [A¥IKT 0.2, fLIEF =X SOM, TN, AP %
IR S R B R 4y 0.16,0.17,0.07,
AR AK BRI B R (0.11) . A b, B 6
TSRS AT = R AR S L 4 pHLE
W, =% g ¥4 5% 0.13,0.07,0.07, SOM
5 TN Z - IEEES ARG m K, AK & 5%
A A PR A AR e HoAh 35 4 SR

qfE

9B

gE

g8

qfE

0.5
0.4
0.3
0.2
0.1

0.1
0.2
0.3
0.4
0.5

0.20
0.15
0.10
0.05

0.05
0.10
0.15
0.25

0.4
0.3
0.2
0.1

0.1

0.2 |

0.3
0.4

0.3
0.2
0.1

0.1
0.2
0.3

0.20
0.15
0.10
0.05

0
0.05

0.10 -

0.15
0.20

6 BARIRARMBEABRGEFH q &
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in Loess Plateau of Shaanxi
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