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Abstract: [ Objective ] The soil quality changes caused by land from hill citting in Beishan Mountain in
Lanzhou City were assessed in order to provide a scientific basis and suggestions for land-cutting and
land-reclamation projects and ecological benefit evaluation in this area. [ Methods] We selected four land use
types for evaluation: original cultivated land, forest land, grassland, and newly reclaimed land created by
mountain cutting in Beishan Mountain of Chengguan District, Lanzhou City. We collected soil physical
properties, chemical properties, and root biomass samples. We screened the minimum data set based on
principal component analysis (PCA), and evaluated the soil quality of Beishan Mountain through the soil
quality index. [ Results] @ Based on the principal component analysis of the full data set of soil quality

(including 12 physical and chemical indicators), a minimum data set consisting of bulk density, available
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phosphorus, available potassium, total nitrogen, and pH value was constructed. @ Soil quality index for the

four land use types followed the order of cultivated land™>forest land>newly reclaimed land”>grassland. Hill

cutting significantly affected soil water conservation, organic matter accumulation, total nitrogen, available

potassium, etc. @ The correlation coefficient between the minimum data set and the full data set was 0.66,

and the minimum data set better evaluated soil quality (»<C0.01). [Conclusion] Cultivated land and forest

land in Beishan Mountain had better soil quality than grassland and newly reclaimed land. Water holding

capacity and nutrient accumulation capacity of newly reclaimed land was lower than that of cultivated land

and forest land, which is a key area for future vegetation restoration and reconstruction. Land cutting on

mountains should take place on grasslands as far as possible, and attentions should be given to the protection

of original cultivated land and forest land.

Keywords: soil quality; minimum dataset; principle component analysis (PCA) ; land from hill cutting; Lanzhou City
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Table 1 Represents basic situation of sample plot
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Table 2 Basic properties of different soils

+ AR AR e H R B B F p
THEFE/ (g cm™?) 1.1940.04" 1.05+0.22¢ 1.16+0.06" 1.49+0.07° 20.717 0.000" "
TSk % 8.4241.00° 12.28+£6.68" 6.8343.32" 6.294£2.18" 4.277  0.012°
PR AR %/ % 62.64411.89" 48.65+26.48" 35.6549.67° 92.1648.27° 21.057  0.000" "
BALBIEE /(g cm ®)  54.4141.83® 56.394.65° 54.09+3.27% 51.40£2.78" 3.507  0.026"
AW (mg » kg D) 3.99+0.27" 4.46+1.36" 3.51+0.61° 5.74+0.45° 13.078  0.000" "
B/ (mg » kg 1) 228.67+48.66° 167.44421.21° 177.114+21.24"  163.78+30.36" 7.803  0.000""
pH 8.70+0.23" 8.6240.10" 8.9340.14° 9.00+0.28* 7.234  0.001""
HFR/ (S em™ ) 160.71+50.81° 164.11463.46" 154.01467.14>  543.56498.94*°  63.493 0.000" "
2R/ (g kg 0.394-0.18° 0.3640.12° 0.3740.16° 0.3740.13° 0.059 0.981
A/ (mg « kg™ ) 40.8345.19" 66.22+28.83" 29.6343.77" 29.7046.12" 11.757 0.000" *
HHLF/ (g kg D) 8.1842.63" 7.1543.03¢ 4.30+1.11° 4.734+1.67" 6.279  0.002" "

WHREY R (kg * m *) 3003.654+1 795.67°

2 719.78+1 598.10°

383.5941325.01" 559.56705.90" 10.846 0.000" "
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Table 3 Load matrix and Norm values of various soil indicators

+ 5 bR ERLE x| Norm {E
1 2 3 4

BD —0.930 0.057 0.207 —0.049 1 2.066
SP 0.714 0.547 —0.164 0.221 1 1.777
PAD —0.705 0.406 0.144 —0.211 1 1.678
TP 0.606 —0.053 —0.284 0.226 1 1.400
AP —0.201 0.916 0.082 0.174 2 1.376
AK 0.412 —0.203 0.536 0.271 3 1.181
pH —0.490 0.100 —0.243 0.790 4 1.396
EC —0.748 0.496 0.230 —0.059 1 1.811
TN 0.187 —0.28 0.725 0.259 3 1.071
AHN 0.810 0.458 —0.010 —0.020 1 1.897
SOM 0.689 0.080 0.567 0.087 1 1.669
RB 0.680 0.372 —0.051 —0.420 1 1.647
FEAE 4.856 1.971 1.427 1.088
fHRE T 22T/ % 40.467 16.427 11.895 9.063
RiTfEREE /% 40.467 56.893 68.788 77.852
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Table 4 Correlation coefficient matrix between various soil indicators
i H BD SP PAD TP AP AK pH EC TN AHN SOM RB
BD 1
SP —0.494"" 1
PAD 0.819" " —0.279 1
TP —0.4347 " 0.112 —0.306 1
AP 0.448" " 0.182 0.455" " —0.440" " 1
AK —0.284 0.169 —0.308 0.183 —0.034 1
pH 0.306 —0.050 0.208 0.009 0.180 0.018 1
EC 0.699" " —0.550""  0.645" " —0.508" "  0.385° —0.319 0.010 1
TN —0.129 0.161 —0.076 —0.132 —0.006 0.071 —0.199 0.021 1
AHN —0.408" 0.510" " —0.198 0.275 —0.045 0.218  —0.552" " —0.370" 0.653"" 1
SOM  —0.449" "  0.412° —0.310 0.274 0.016 0.559" " —0.477" " —0.268 0.266 0.651"" 1
RB —0.373" 0.516" " —0.136 0.309 0.022 0.218  —0.541" " —0.243 —0.093 0.662" " 0.512" " 1

R B R 5 2 LSD IR AW hR A SC M, x 3R7% p<0.05 /K FBEMIC, » x FRIR p<L0.01 /KPR B EF K,

x5 TEREIMNEMNBEEMNEHRELIEBFHFENNE
Table 5 Common factor variance and weights of minimum and

full dataset for soil quality evaluation

fbr BEHEAE TDS /MR SE MDS
AWFFZE  WE AWFFE WE

BD 0.914 0.087 8 0.596 0.211 2

Sp 0.884 0.100 1

PAD 0.727 0.091 0

TP 0.502 0.071 8

AP 0.917 0.072 6 0.399 0.172 9

AK 0.573 0.076 6 0.477 0.196 3

pH 0.933 0.084 4 0.579 0.207 2

EC 0.861 0.097 0

TN 0.575 0.051 8 0.721 0.212 5

AHN 0.866 0.089 0

SOM 0.809 0.086 7

RB 0.780 0.091 2
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Fig.1 Soil quality index of different land use types
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