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Soil quality assessment of different land use types in
Medog area based on minimum dataset
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Abstract: [Objective] This study aims to systematically analyze the effects of different land use types
(forestland, grassland, cropland) on soil quality and reveal the spatial differentiation patterns of soil quality in
high-altitude valley areas, thereby providing a scientific basis for regional soil resource management and ecological
restoration. [ Methods] Taking the surface soil of Medog County, a high-gradient valley area on the Qinghai-
Xizang Plateau as the research object, a minimum dataset (MDS) was established based on principal component
analysis (PCA) , and the spatial differentiation characteristics of soil quality were evaluated via the soil quality
index (SQD). [Results] (1) Land use types significantly affected soil physicochemical and biological properties.
Forestland exhibited the lowest soil bulk density (1.01 g/cm®+0.24 g/cm?®) and the highest organic matter content
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(32.58 g/kg4-32.92 g/kg). Grassland showed significantly higher soil enzyme activity and available potassium
content (173.16 mg/kg+161.53 mg/kg) than other land use types. Cropland had the highest soil pH (7.29+
0.67), nitrate nitrogen content (2.43mg/kg+ 2.07 mg/kg), and catalase activity ((410.49 nmol/(g - =+ 362.57 nmol/
(g » h)J. (2) Six core indicators (sand content, B-glucosidase, ammonium nitrogen, organic matter, pH, and
available potassium) were selected through PCA to construct the MDS, achieving a cumulative variance
contribution rate of 69.75%. A significant positive correlation (p<Z0.001) was observed between the SQI derived
from the MDS and the total dataset (TDS). (3) The SQI calculated using the MDS ranked as grassland
(0.55) > cropland (0.49) > forestland (0.41). Forest soil exhibited the highest spatial heterogeneity and the
most uneven quality distribution. [ Conclusion] The study validates the applicability of the MDS-based SQI for

evaluating soil quality in valley areas of the Qinghai-Xizang Plateau, revealing distinct soil quality patterns across

different land use types.
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Table 1 Physicochemical properties of soil under different land use types

M A R CF 2 bR 22 )

i P (i—183) WAl (n—237) B (n—14) A

M /m 2792.85+539.69a 2535.19+888.46b 2732.36+805.57ab 0.289

pH 7.2940.67a 6.534-0.82b 6.724-0.88b 0.124
LSRR/ (pSecm ) 92.494-97.97a 49.46+47.30b 62.44+40.55ab 1.114
HARA/ (mgkg ) 6.40+3.22b 8.3545.05a 7.2042.25ab 0.587
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Table 2 Factor loadings and Norm values of soil indicators on each principal component
F s
+HedE bR oy il
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Fig. 1 Correlation between soil indicators
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Fig. 3 Soil quality indices under two datasets

T A B A0 0 R X 3 A A b R SR A+
SQI-TDS fil SQI-MDS % #t H A 3T 1Y 1 57 & 28 H. %%
N (R 4 o R B EE (p<<0.001) F1 3 BE (p<<
0.01) X Fh b £ 48 57 5t 45 B2 i) (2 3%, HbE IR 38 X #F
SUES W PRS- A0

ZEG 5 B SQL A i, R I AF BE A 20 ik B i o IX

FKHEFRE SN =% 1 HO<MDS-SQI<<0.25),
T B 1T 2% (0.25<<MDS-SQI<C0.50) , Jii &#
2l 9% (0.50<MDS-SQI<<0.75) , Jii & B 45 IV %%
(0.75<<MDS-SQI<1.00), Jli 4 i o BF 5% X 48 +- 8
JoT f 5 BB Y 7S ) S RRAE AR I 4 R 28K
o 10 4, B by 358 5T a S 0, R 43 3k 30 1T 4%



%2 3

AR BT e/ N BN A1 1) B2 G XS T - ) T 288 Y S ST AR 129

CRAF DK ARl 4 S8 it 3 ik IR T 0.5, 11 2 (i
AR o O R T AL AR S (B D
R4 OERBEMGE LR EIRMB M E S

Table 4 Analysis of variance of effects of altitude gradient
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