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1. Background & Significance

•Cultivated land quality → global food security

•Urbanization & intensive farming → land degradation

•Changtu County: major grain base (2.2 Mt annual yield)

•Need precise evaluation + obstacle diagnosis



2. Research Objectives

• Build an MDS evaluation system

• Analyze spatial distribution of land quality

• Identify and quantify primary obstacle factors



3. Study Area

• Location: Northern Liaoning Province

• Area: ~3,408 km² cultivated land

• Climate: continental monsoon, 12°C, 655 mm

• Topography: plains, west to east

• Main crops: maize, peanut



4. Methodology 

• 120 points, 7 soil indicators

• MDS: PCA + Norm value

• Quality index: Integrated Fertility Index (IFI)

• Obstacle diagnosis: Obstacle Degree Model

• Spatial analysis: Ordinary Kriging (Gaussian)

Obstacle Degree Model



5. MDS Selection & Validation

• MDS: cultivated layer thickness, SOM, pH, BD, texture

• 29% variable reduction (7→5)

• IFI-MDS vs IFI-TDS: R²=0.52, significant correlation



6. Spatial Distribution of Quality

• “High center, low east-west”

• Grade III dominates (40.4%)

• Grade I & II: 24.4%, central plains

• Grade IV & V: 35.2%, western sandy areas



7. Soil Properties by Quality Category

• SOM decreases with grade: 18.8→14.6 g/kg

• pH lowest in medium category (5.6)

• Cultivated layer thickness and BD vary little



8. Obstacle Factor Diagnosis

• SOM: obstacle degree 43.5% — Severe

• pH: 29.3% — Intense

• Texture: 7.3%, Thickness: 6.5%, 

• BD: 2.4% — Mild



9. Spatial Patterns of Obstacles

• SOM obstacle severe in west (sandy soils)

• pH obstacle intense in east (acidification)

• BD mostly non-apparent

FIGURE 3 | Obstacle types distribution.

FIGURE 4 | This figure presents the spatial distribution characteristics of obstacle factors, including topsoil 
thickness (a), SOM content (b), soil pH levels (c), BD (d) and soil texture (e).



10. Driving Mechanisms & Recommendations

• SOM: sandy texture, warm climate, 
insufficient inputs

• pH: urea overuse, crop cation uptake

• Strategies: organic amendments, soil testing, 
lime, zone-specific management

FIGURE 4 | This figure presents the spatial distribution characteristics of obstacle factors, including topsoil 
thickness (a), SOM content (b), soil pH levels (c), BD (d) and soil texture (e).



11. Conclusions

• MDS efficient and reliable for county scale

• Quality pattern: center > east/west

• SOM and pH are core limiting factors

• Zone-targeted management crucial




