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Soil quality evaluation at different slope position of no-tillage land under straw

Abstract:

mulch in black soil region of northeast China
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Sciences, Soil and Water Conservation Research Institute, Harbin, Heilongjiang 150070, China)

[ Objective] The soil quality characteristics of different slope positions under straw mulching and no-

tillage in the black soil region of northeastern China were evaluated to provide a scientific basis for soil quality

control and ecological restoration. [ Methods] Principal component analysis (PCA) and cluster analysis (CA)

were used to establish a minimum data set (MDS) for soil quality evaluation of no-tillage with straw mulching

(NT) and conventional tillage (CK) sloping farmlands in the black soil region of northeast China. The soil quality

indices (SQI-PCA, SQI-CA) of the minimum dataset were calculated, and the most suitable minimum dataset

soil quality index (SQI-MDS) was selected by comparison with the total dataset soil quality index (SQI-TDS).
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Furthermore, the soil quality in the field test area was evaluated and analyzed. [ Results | @O The minimum data set
for soil quality evaluation of sloping farmland in the test area was composed of total porosity, pH, organic matter,
total potassium, and available phosphorus. @ The Nash coefficient and correlation coefficient of soil quality indeX
in the minimum data set obtained using principal component analysis and the soil quality index in the total data set
were higher than the soil quality index in the minimum data set obtained using cluster analysis, indicating that it is
more suitable to use the minimum data set determined by using principal component analysis to replace the total
data set for soil quality evaluation. @ According to the minimum data set obtained using principal component
analysis, the soil quality was the best in the straw-covered no-till slope (0.661) , with the worst soil quality
observed in the traditional tillage slope (0.472). @ The main obstacles to soil quality under the NT treatment
were bulk density (0.156) and total porosity (0.132) , while the main obstacles in the CK treatment were total
phosphorus (0.151) and available potassium (0.159). [ Conclusion] No-tillage with straw mulch can effectively
improve soil quality and reduce soil nutrient loss and redistribution on cultivated sloping land in the black soil
region of northeast China.

Keywords: straw mulching; sloping land; soil quality evaluation; minimum data set; black soil region of
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Table 2 Statistics of soil quality evaluation at sloping farmland of test area
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Table 3 Load matrix and Norm value of soil quality
evaluation indexes at sloping farmland of test area
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1 2 3
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Table 4 Correlation analysis of soil physico-chemical indexes at sloping farmland of test area

e bn X, X, X, X, X, X, X X, X, X,
X, 1
X, —0.988 1
X, 0714  —0.685 1
X, 0.597  —0.601 0.288 1
X, 0.627  —0.636 0.363 0.986 1
X, 0711  —0.786 0.312 0.565 0.641 1
X —0.382 0.509  —0.237  —0.042 —0.108 —0.717 1
X, 0.655  —0.629 0.190 0.928 0.908 0.573 0.076 1
X, 0.410  —0.509 0.299 0.690 0.756 0.775  —0.616  0.478 1
X 0.948  —0.919 0.854 0.648 0.680 0.562  —0.235  0.633 0.423 1
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Fig.1 Pedigree chart of soil quality evaluation
index cluster analysis
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Fig.2 Soil quality index of different slope position under
a scoring model based on two minimum data sets
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B b AN [) 35 467+ 598 o AT PP o
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Table 5 Communality and weight of minimum data set

and total data set for soil quality assessment

TDS MDS-PCA MDS-CA
"
TEOANT g AT gm ANT
X, 0.947  0.101 0.875  0.196
X, 0.953 0.101  0.788  0.278  0.928  0.208
X, 0.838 0.089  0.437 0.154
X, 0.976  0.104 0.521  0.184 0.829 0.186
X; 0.977  0.104
X 0.910  0.097 0.878  0.197
X; 0.980  0.104 0.394 0.139 0.954 0.214
X 0.948  0.101
X 0.868  0.092  0.697  0.246
Xy 0.996  0.106
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Fig.3 Relationship between minimum data set and total data set under two evaluation methods at sloping farmland of test area

B4 TRRKEAERHEMATIEREEIRERE

Fig.4 Obstacle degree of soil quality index in different treatment at different slope position
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