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Table 1 Different determination methods of soil quality indicators
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Table 2 Membership functions of quantitative indexes

Winfatr  RECERE B R PR HRAE
10 X>25
Eﬁ’(’*g’{ﬁ;)’ SEEH  FOO= 0.9(X-5)/(25-5)+0.1 5<X<25
0.1 X<5
10 X>150
(fiﬁﬁﬁ_‘{) STIFS  F(X)=0.9(X-30)/(150-30)+0.1  30<X<150
0.1 X<30
0.1 X>3.67
Na'/ . F(X)=0.9(3.67-X)/
(g kg %S B Er D50l 0.542<X<3.67
1 X<0.542
0.1 X>3.67
Mg*'/ B F(X)=0.9(3.67-X)/
(mgkg?) %S B Er D50l 0.542<X<3.67
1 X<0.542
10 X<0.319
EC/ . F(X)=0.9(1.031-X)/
(S oYy ST (03103190401 0.319<X<1.031
0.1 X>1031
10 6.5<X<75
FiibyEeq _
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0 X<6.5 3 X=09.5
0.1 X<3
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Table 3 Classification of soil quality grade
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Table 4 Descriptive statistics of chemical indicators of soil quality

BRAE L R/ME IS ON: FHE b2 (SD) i U CVI%
pH 1 7.460 8.96 8.15 0.54 1.36 3.67 6.63
EC/(mS ¢m™) 0.120 9.19 0.83 0.24 3.79 15.06 28.92
HHLUF (g kg™) 0.500 34.86 8.14 460 17 6.01 56.51
AR (mg kg™ 9.450 88.90 37.62 41.83 3.79 17.89 111.19
R (mg kg™ 6.310 205.18 34.08 28.43 2.78 12.37 83.42
R (g kg™ 51.910 495,81 313.39 116.12 0.67 0.99 37.05
Na'/(mg kg™ 0.040 0.73 0.22 0.47 1.95 3.23 213.64
Ca®*/(mg kg™ 0.030 5.36 0.29 0.66 8.83 8.77 227.59
Mg?/(mg kg™ 0.010 0.27 0.08 0.26 4.00 14.61 325.00
K*/(mg kg™ 0.001 7.01 0.18 478 4.39 18.40 2 655.56
Cl/(mg kg™ 0.050 9.38 1.06 2.23 429 21.28 210.38
NO3z/(mg kg™) 0.003 20.84 1.05 4.94 413 17.85 470.48
S0.%/(mg kg™ 0.025 7.23 2.05 4.18 3.19 11.09 203.90
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Table 5 Principal component load and norm value

T B AT

VRN FEAR bai| Norm &
PC-1 PC-2 PC-3 PC-4 PC-5
pH {8 2 0.269 0.537 0.141 0.012 0513 0.738
EC/(mS em™) 1 0.724 0.107 0.259 -0.079 -0.224 1.577
A HUT (g kg™) 5 0.271 0.489 0.181 -0.028 0.558 0.758
WARES (Mg kgh) 4 0.046 0.070 0.115 0.685 -0.308 0.685
THAHE/(mg kg™) 2 -0.218 0.537 0.141 -0.012 0.313 0.679
(g kg™ -0.168 0.463 0.182 0.355 -0.205 0.629
Na*/(mg kg™) 3 0.350 -0.106 0.557 -0.094 0.267 0.848
Ca?*/(mg kg) 0.118 -0.283 0.401 -0.301 0.218 0.532
Mg?/(mg kg™ 3 0.392 0.085 0.556 0.209 0.146 0.911
K*/(mg kg™ 0.701 0.071 0.226 -0.015 -0.279 1.480
CI/(mg kg™ 0.467 0.290 -0.401 -0.002 0.116 1.554
NOs/(mg kg™ 1 0.615 0.274 -0.323 0.083 0.184 1.312
S0,Z/(mg kg™t 1 0.613 0.121 -0.312 -0.158 0.073 1.203
FHEE 4.170 1.561 1.448 1.213 1.140
Ji ZETTHRZEI% 26.037 17.619 12.052 10.712 9.318
B DTk %% 26.037 43.653 55.702 66.411 75.726
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% 6 B M 454719 69 Pearson 48 % 4B [%
Table 6 Pearson correlation matrix among evaluation indicators

Eiztan T TR pH f& EC WA HPUR Na* K* Mg** ca® cr NO; SO
A 0.350*
pH 1 0.176 -0.102
EC -0.160 -0.089 0.323*
WA 0.052 0.281*  -0.445**  0.226
HHLR 0.242 0.395** -0.152 -0.239 0.274
Na* -0.130 -0.290% 0.171 0.224 0.190 0.132
K* -0.139 -0.403%* 0.183 0082  -0.300* -0.277  -0.213
Mg -0.058 0.095 -0.202 0.057  0.301*  0.049 0232  0.288*
ca®* 0.128 -0.137 0.076 -0.041 0.066 0.036  0.436** -0.057  -0.130
cr -0.039 -0.040 -0.176 -0.103 0.005 -0.017 0.056 -0.017 0.107 -0.063
NOs 0.047 0.170 -0.065 -0.078 0.185 0.063 0030  -0.155 0.173 -0.062 0.145
S0% -0.111 -0.270 -0.155 0.013 -0.089 0.064 0.233 -0.023 0.036 -0.037 0235  0.127
HFRORTE 0.05 KT EREMK, *FRRTE 0.01 /KF EREMK,
= 3 10 12 20 = 37.5%1) L3 AL T &R E KT, 12.5% ) 1A T 5
f: JRE K, 87.5%[1) 13 i S /K Ak T H RS (R 8) .
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Ca* [ . . N
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Fig.1 Results of cluster analysis
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Table 7 Weight value of each evaluation index

Jiik P RNEELA AHEFITZE HEE/%
T 0.452 10.00
EC/(mS em™) 0.600 13.88
pH {# 0.577 11.41
HHLFI(g kg™ 0.646 13.85
ERIIE s mg kg 0.652 1175
Na*/(mg kg™) 0.319 8.16
Mg?/(mg kg™ 0.867 15.22
K*/(mg kg™ 0.800 15.73
TR/ (mg kg™) 0.472 23.47
. . R (mg kg™ 0.745 34.34
HIHTE Na'/(mg kg™) 0.722 3.95
WA (mg kg™ 0.808 38.24

242 LEFR=F BRI 5 AME MDS 7 ik 5tk
TR AT iR HY 50% ) L35 A TR B KT,
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Table 8 Comprehensive evaluation results of

cultivated land quality

Jiik S BEEE Jie ez e ki=p @S0 L t51/%

{(i8 SQI<0.64 50
TR 1T o 0.64<<SQI<0.70 375
[ SQI>0.70 125

{(i8 SQI<0.64 54

REHTE o 0.64<<SQI<0.70 28
[ SQI>0.70 18

k9 AR 7 AR AR KA T 45 AE4E
Table 9 Statistical characteristic values of
indices obtained by different methods

WiRrS Fen i “FEME CV/I%

TR HTE 0.443~0.795 0.576 39

REITIE 0.424~0.786 0.587 18
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Assessing Soil Quality in Oasis Ecosystems Using a Minimum Dataset

ZHOU Wenyu, YANG Xiaohu, YANG Haichang”, ZHANG Fenghua
(Shihezi University/Key Laboratory of Oasis Ecological Agriculture of
Xinjiang Production and Construction Corps, Shihezi 832003, China)

Abstract: [Objective] Ensuring and enhancing soil quality is of paramount importance for developing sustainable
agriculture, and soil quality assessment has gained significant attention globally. This paper aims to propose an
appropriate method for evaluating soil quality in the Mosuowan irrigation region of Xinjiang, in northwestern China.
[ Method] Fifty soil samples were taken from random locations determined with the help of GPS. For each sample,
we measured organic matter, available phosphorus and potassium, alkali-hydrolyzed nitrogen, pH, EC, K*, Ca*", Na*,
Mg®*, CI', NO5™ and SO,%. Principal component analysis and cluster analysis were used to find the minimum dataset
required to evaluate soil quality, and the soil quality was calculated using the comprehensive quality index method.
[ Result] Soil organic matter content and alkali-hydrolyzable nitrogen were low in the studied region. Available
phosphorus and available potassium were abundant but distributed unevenly. The salt content showed significant
spatial variation. Soil quality varied substantially in the region, but was below moderate level in most areas. Results
obtained from the principal component analysis were more accurate and aligned with ground-true data.
[ Conclusion] The overall soil quality in the Mosuowan irrigation region is poor, and the principal component
analysis is more accurate than the cluster analysis for evaluating soil quality.
Key words: soil quality assessment; minimum data set; principal component analysis; cluster analysis; Mosuowan
irrigation

WAEREE: b F

122



