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Abstract: [Objective] To investigate the characteristics of soil quality changes after sloping farmland
consolidation in the region of the Brahmaputra River and its two tributaries in Xizang, providing a scientific basis
for agricultural land consolidation and soil fertility enhancement on the plateau. [ Methods] The standard land
consolidation (ST) and guest soil consolidation (GT) practices widely implemented in sloping farmland in Qushui
County, Lhasa City, were selected as the research objects. Twelve soil physical, chemical, and biological

indicators were measured, a minimum data set was constructed, and the soil quality index method was used to
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investigate the soil quality characteristics of different slope positions. [Results] After sloping farmland
consolidation, fine particles (<20.02 mm) accumulated in the lower slope positions, with an increase in silt content
of 41.95%~67.71%, while the soil in the upper slope positions became sandy. Guest soil consolidation
significantly alleviated the sandification trend of the cultivated layer. The soil bulk density of the cultivated layer
and sub-cultivated layer increased significantly after land consolidation, with increases of 12.20% to 28.98%. The
cation exchange capacity, organic matter, total nitrogen, and other nutrient contents of the soil in the lower slope
positions were close to or higher than those of high-yield terraced fields. In contrast, the upper slope positions
showed a tendency toward nutrient loss and alkalization. The recovery of microbial biomass carbon, nitrogen, and
phosphorus was significantly inhibited due to soil disturbance from land consolidation. However, GT treatment
showed significant recovery potential compared with ST treatment. Moreover, microbial biomass in lower slope
positions increased by 1.25 to 1.56 times compared to upper slope positions but remained lower than the level of
non-consolidated sloping farmland. After five years of sloping farmland consolidation, the soil quality index
showed significant spatial differentiation in different slope positions. The soil quality index in lower slope positions
improved significantly by 50.00% compared with non-consolidated sloping farmland, while those in middle slope
positions decreased by 17.86% , and those in upper slope positions deteriorated significantly by 57.14% . Guest soil
consolidation had a positive effect on improving the soil quality of the plough layer. [ Conclusions] After a short-
term period (five years) following sloping farmland consolidation in the region of the Brahmaputra River and its
two tributaries in Xizang, a declining trend in the soil quality is observed. Therefore, it is necessary to prioritize
the implementation of precision fertilization and improvement measures at upper slope positions to promote the
rapid recovery of soil quality and enhance the fertility of sloping farmland.

Keywords: soil quality index; minimum data set; sloping farmland; high-standard farmland; Xizang
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Fig. 1 Geographical location of study area and
sampling sites
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Table 1 Main physical and chemical properties of guest soil
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Fig. 3 Sampling points in representative plots
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Table 2 Basic information of profile points in representative plots
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Fig. 4 Soil mechanical composition and spatial differentiation characteristics across slope positions
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Fig. 5 Soil bulk density and spatial differentiation characteristics across slope positions
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Fig. 6 Soil pH value and spatial differentiation characteristics across slope positions
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Fig. 7 Soil cation exchange capacity, total nutrient content, and spatial differentiation characteristics across slope positions
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Table 4 Principal component analysis results and weights of soil indicators
£ty Wt PC, PC, PC, AT NormfH WE-TDS  HE-MDS
BD 1 —0.932 —0.036 —0.179 0.901 1.991 0.084
Clay 2 0.534 0.742 0.228 0.889 1.945 0.082
Silt 2 0.181 0.946 0.162 0.955 2.024 0.089
Sand 2 —0.302 —0.923 —0.190 0.979 2.046 0.091 0.353
pH 3 0.022 —0.071 —0.944 0.897 1.324 0.083
CEC 3 0.314 0.532 0.705 0.878 1.623 0.081 0.314
SOM 1 0.747 0.462 0.429 0.956 1.947 0.089
TN 1 0.730 0.523 0.390 0.959 1.970 0.089
TP 2 0.400 0.731 0.190 0.731 1.765 0.068
MBC 2 0.853 0.447 —0.061 0.931 2.035 0.086 0.333
MBN 1 0.815 0.445 0.019 0.862 1.960 0.080
MBP 1 0.689 0.587 —0.163 0.845 1.919 0.078
FHAEAE 4.490 4.350 1.940
T3 22 BTHR A/ V6 37.430 36.260 16.160
Fit stk 1 37.430 73.690 89.850
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Fig. 10 Soil quality and spatial differentiation characteristics across slope positions
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