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Abstract In order to apply soil quality assessment results on practical production, this study focuses on the
southern bank of the Yellow River in Inner Mongolia, a crucial agricultural production zone in the arid and
semi-arid regions. A total of 11 physical and chemical indicators of 67 soil samples collected in this region
were measured. Based on the optimal combination of methods, the soil quality index was calculated and a
comprehensive evaluation was conducted using an obstacle factor diagnosis model and Kriging spatial
interpolation to provide essential information for the soil quality assessment card developing in the study
area. The results indicate that: The overall soil quality index in the study area ranged from 0.25 to 0. 71,
with an average value of 0.47. The levels of available phosphorus and potassium were relatively high,
whereas the organic matter content was low. The soil water content and porosity were identified as the
primary limiting factors for soil quality with obstacle degrees of 0. 173 and 0. 160, respectively. The soil
quality exhibited a spatial trend of being higher in the eastern and southern regions and lower in the central
and northern regions, which correlated with the distribution of soil water content in the east-west direction
and porosity in the north-south direction. The soil quality assessment card developed from the
comprehensive evaluation results included five chemical and two physical indicators. The card innovatively
integrated grading standards for regional evaluation indicators and spatial distribution maps of soil quality,
providing a practical method for calculating the soil quality index from different indicator datasets. Soil
quality surveyors can fill out the card using the provided information in conjunction with the measured
indicators, ultimately provide users with intuitive soil quality information. In conclusion, the formulation of the
soil quality assessment card represents a significant advancement in integrating scientific research with

practical agricultural practices, providing a crucial foundation for the protection and utilization of regional

soil quality and agricultural management.
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Fig. 1

The study area location and sampling sites distribution diagram
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Table 1 Descriptive statistical analysis of soil physicochemical indicators in the study area
A 4 b
Eq::?\ j?,z WC/  BD/ SP/ EC/ AP/ AK/ NO,-N/ NH,-N/ OM/ SOCD/
valuati
indicator %  (g/em® % PR cdas/md (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (g/m*)
I/ {1 0.11 1.32 30.89 7.69  0.05  1.44  47.50 1.65 1.25 111 0.20
Minimum value
B'ijt.ﬁ 45.55 1.83 50.03 9.72 12.61  53.70 691.00 137.91 7.19 13.58 2.60
Maximum value
P 17.09 1.59  40.05 8.65 1.90 16. 05 210. 29 20. 81 3.74 7.24 1.33
Average value
*fﬁ e 22 . 11.06  0.10 3.87 0.40 2.93 13.07 141.45 32.38 1.16 2.90 0.52
Standard deviation
5 R 0
Coefficient of 64.71 6.45 9.65 4.62 153.81  81.43 67.26 155. 64 31.01 40.11 39.24
variation

I %% WC . BD.SP EC AP AK NO,;-N NH, -N OM ,SOCD 4350 + &k it A8 SLBRE (B SR R0 IR A RS A 4%

BAE AP AV E. TR,
Note: In the table, WC,

BD, SP, EC, AP, AK, NO,-N, NH;F—N, OM, and SOCD represent soil water content, bulk density, soil

porosity, electrical conductivity, available phosphorus, available potassium, nitrate nitrogen, ammonium nitrogen, organic matter, and

organic carbon density, respectively. The same below.

2.2 TEFRERBTESERERSH

3 A P 4 U B 4 RN B /N BOHE B S AR R &R
TR 5T X A 1 T R A0, 45 VT 48 B 1 B A
ZE A VRS BF 5 X R PR 1 - B . A AR B SR 1
- 38 R S BB AE 0. 25~0. 71, {8 Ky 0. 47, 48
SRR 21.65% , e/ NEEEETE 0. 16~0. 78, F- 3
M 0.45, 28 S 2B 25.61% . K 2 %0 35
b 1 B A R T B 45 R AT : 45 4R b 0 B A R HE T
2 WC (0.173) >SP (0.160) >>BD (0. 160) >
SOCD(0. 110)>>0M(0. 101) >>pH(0. 072) >NO, -
N (0.066) AP (0.050) >AK (0.046) >NH, -N
(0.041)=>EC(0.021) . 3 (1) 4 B 45 Hr 2 B il AF
5 DX A 48 e 11 2 R b A bR T
(18 B A AF KT 452 /N 3055 48 34 1 3 O B 4 R R R —
o A0 A R Bl Ak BR A 8 AR B AR AR TR
B A, U SR I AR S BRI 2 S o b
o, 1% pH R HL 5 3 A [ R R B X 4 45
1 B AR AR .
2.3 TEFRESEBEZNTES HIFE

SR FH 9 B 4 470 V6 o 4 A B 0 4+ HE I i 48 4K
2 A e 4 PR 38 4 A 54T 25 0] 4 1 40 07 285 1 DL & 3,
AT, ¢ o 398 0 o 4 B 25 ) b 2 R AR RN R

OMC

NH,-N

NO,-N

AK AP
—u— [E%)F Obstacle degree
2 TEREKENMERERETESER

Fig. 2 Calculation results of each soil quality assessment

indicator barriers
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Fig. 3 Spatial distribution trend map of soil quality index (a), soil water content (b), and soil porosity (¢) of the study area
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Table 2 Grading standards for key indicators of the soil quality assessment card

43 Y
(Ilasgf;iltion ( rriAgf;Lg) ( nfgljl/(g) OM/ Cg/ke) pH SP/% we/% (fS(Xn) SQl

I =>40 =200 =>40 7.69~8.44 41.42~50.03 20.47~27.89 <<0.2 0.8~1.0
I 20~40 150~200 30~40 8.44~8.65 38.14~41.42 10.34~20.47 0.2~0.4 0.6~0.8
I 10~20 100~150 20~30 8.65~9.22 30.89~38.14 3.27~9.54  0.4~0.8 0.4~0.6
v 5~10 50~100 10~20 0.8~1.6 0.2~0.4
\% 3~5 30~50 6~10 >1.6 0~0.2
V1 <3 <30 <6
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Fig.4 Example of the front (a) and back (b) of the soil quality assessment card
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