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1.1 ARXELR

BT P R B XA T B B 4k IR H A X BT T 95
DX R R, ML AL R IR B R B P T
oAbk | BEBLRW EYF (80°30' ~ 81°58" E,
40°22" ~ 40°57' N ) , J@¥ E AN A5, SE8
TR 012 m; ZR LR ) 2 3 4 ARl v T 5 i
Sfie, WK, LR EEEE, FHiIR10.7 C,
H 2 900 h, FEAKMAD . ZKEmEL. FHIREKE
H17.4 ~42.8 mm, HFEFENSHSEAY, £
ZERAEL 125 ~1 600 mm, B XM 24 b = A 4
T, BEWE T S ONTEEE, DERT20 dJCREK R
B RN :HERACHAS L, EaMERE. &
Ur & J EEAREE A, TR [ E B0 4 A A R
A I A 7 b
1.2 HaHmR5HRRE

SR AR b S R S X T B A — Ui A, R
FERFIE] 20134E8 H o FEX U4 km x 4 km, K]
43064 4500 m x 500 mPIAK, SR A RIAK H L £
20~ 20 emPIRES o EARKE ST JE £ R DS 7
e FEH36 AL FFRAHLI0 A RE4 AL MK
Hi2 A4~ FeEHe 4~ V3 A~ #BIEH3 4~ +
BELBRAEDAR ZORA e, R o 0 DAL 2
1.3 S#A%E

g BRI B/ VB AR, SRk 14
febr, GG HHESKE (X1) ( FE (X2) |
pH (X3) . BSX (X4) . &8 (X5) . AL
i (X6) . &R (X7) . WA (X8) . %Wk
(X9) . #ELH (X10) . HHEILEE (X11,
0.5mol L' KMnO = ) . 1L (X12, 0.1mol
L™ Na,S,0,0/ % ) .« IREG (X13) FUBLE 0 R it
(X14) 5 HARSLE HREScEk [13 ], xF4548
PRUEAT3VCATINGE , 25 SR B3 1H .
14 TERETFMHNDBEENEE

W EE Y 14 ik de br, 255 %5 I8 T L4
W AERUE Y SRR ORI R T X AR A
THHUR R B te bR . BRI RN . TR 14
BPRTE T A AR IR = 1 s> (PC) L I#RAT,
P MR A [ —PC L #8A = 0.5 35 bR o> M 14,
ot BIES RN R E P AN PC L = T 0.5,
W32 2 H0z VA 91 3] 55 H: At 2 50M DG M BAR A IR —
W At ES AR Norm E , A

Norm {7 5% 5 A JHE 10% 35 Bl R 345 >0, if—
203 B Bk 20 F I T 6 B () R S, S R AR R
(r>0.5) , JHHE A = R AR ZEAMDS, M
M AR B 2 MDS

o, Norm (BRI 36 W B 255 1R LAY
RE B . AKX

k
Ny =w}2(u,ikk) (1)
i=1

K, NGRS EIEREES LT F 80 T

M ERA AT 5wy R 5B i S R S A 32 3 B 2K

fif, AR TR RRIEE

1.5 TIEREFMIEE
TR MR BT A AT

SQI=ZVleNi (2)
i=1

Krfr, WRIEARELE , N IR, n T8
AN, Horb, SRR AE SRR HE R AR S HAb TR bR Z (8]
ARG R BN - XA 5 A PR 8 AR AR OC R B B1E
S .

SR BE R PP b i 1 SR B pR R E o SR
Ji JBE PR E— B3 TR AL

PARILE Y TTEU/NEE W
0.1 XX,

F(x)=10.9(x—x)/(x,-x)+0.1xX <Xx<X,(3)

1.0 xX=x,
g 2 S5 Jo B pRI R =X
0.1 X=X,

S(x)=30.9(x,-x)/(x,-x)+0.1x,<x<Xx,(4)
1.0 X<X,

AT S8R A5 e /N BT 4 PP 2% 48 A 0] 1 3 o 7 1
RN 3 R BBORT A s FL SR B o A5 4R bR i B /MEL
Fl R KAEAE A pREL R 4T Ko, Filx, o

2z R

2.1 HIEBUMRR. BEEMMSITISE

W IX S KR 25.71%; +3E%E M1.27
gem”; EEEHE (5.07gkg ™) W TEIHEIE (5
gkeg ), HEEILBACREEE AR, ELAR SRR
HHT . % WA . AR IN5.47 g kg
0.26 g kg ', 32.82 mg kg 'F123.63 mg kg, WFIEX
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FIEFE A BARRAL, BRME (CV>T79%) . BN 0.17 mg g7'c SR b AHUE. WA .
PEFR bR i A S . S ALEE . IRAEFIRVEBEIREE L. DREG . BOMERERREGAT & X BOES A, HAl
WEESY 3 410.18ml g7, 3.7Iml g™, 0.36 mg g\ BWAFEIESSm (£1)
F1 TIEEFRHRITEEE
Table 1 Statistical eigenvalues of soil indices
EiEga) i moME BRI M bRiEE E%jﬁﬁz K-S SRR
Index Code Min Max Mean SD (%) P Distribution type
+ 5 7K B Soil moisture (% ) X1 420  49.70  25.71 10.05 39.1 0.89 N
45 Bulk density (gem™) X2 0.99 1.57 127 0.12 9.7 0.82 N
pH X3 7.56 9.09 811  0.32 3.9 0.51 N
BEREC (mSem™) X4 0.10 4.40 122 1.19 98.0 0.03 LN
428k Total salt (gkg™") X5 0.42  19.83 507 5.8 104.1 0.02 LN
AHLF Organic matter (g kg™ ) X6 1.15  22.16 547  4.62 84.5 0.04 LN
4% Total N (gkg™) X7 0.06 0.90 0.26  0.20 79.4 0.05 N
WA Alkalytic N (mg kg™) X8 1.00  146.2 32.82  36.10 110 0.01 LN
F R Available P (mg kg™") X9 1.02  82.40 23.63  20.69 87.5 0.10 N
FAE Available K (mg kg™") X10  46.00 551.00 202.6 117.6 58.1 0.08 N
it AL SE Catalase (mlg™') X11 4.00  14.70 10.18  2.42 25.9 0.77 N
AL Invertase (ml g™ ) X12 0.70  10.47 3.71  1.88 51.3 0.03 LN
Ik Urease (mgg™") X13 0.15 1.04 0.36  0.20 56.6 0.04 LN
M W 1% i Alkaline phosphatase (mg g™") X14 0.01 0.72 0.17  0.15 88.2 0.02 LN

TE: NEIRIESAME; LNFIRIEIE A3 Note:
22 IEREFINHENEES

I aE BRI AN F U RHIE R T 1, RAR
TUHRRILIT80% . WA FTIAR I L, &HEinkl 7 ha
H(FR3) , WX IR E PO E I MDS AL
TIES KR 2A . 2R AEAER; A E T
[ FHOC R BN T0.5 (£2) , BT IiR HiKLr
MARER T TR X R, Hrd, 3Kk
TR A E LRGN ER, i 1
TR RRERIEYE KNG &3R50
2, HEAYERBVIMC, o S0 S0 e —
SERRFE I SO T AR ST IX A el W T sh i s
2.3 TIERZIFM

WFFE X - HE S K i A X AR, R oy Sl i
PRSI, T3k . A E R E A S R A X g
J AT AR B IERON, PR T R SRR R A

N represents normal distribution, LN represents logarithmic normal distribution

SR N1 R 0 ok I R SN RS AR
l%éﬁﬂwﬁ?%ﬂﬂ%&@ﬂoﬁéﬁuﬁt
(2) ~30 (4) , FEZARGUIE XA b A FH 2
R PP S SR (£R5) o

F 8 XA 498 0 i e 5, M0.653, FHEA
FRE XA K b3, WAl R W A i T
NE LTV AR AR A AR R T L ek 4K
g, [RIES AR PE 4R 4y, SR A R I
PR Y, e R A R . A
T X AR SR AR A L 5 el A A 5 e v
Z (0.532~0.555) , x5 ANTHEEEAL. FH
%%%ﬁﬁhﬂ$¢@£%“ﬁﬁ%%ﬂﬁﬁ#%

[ ECA AR . VDR Sk, i T = R
A TR 5 AR, RIEAS R BRI R A S
KA, RV A SRR R R, DR Xk
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R2 BiTiERHIPersontl X RENEEME
Table 2 Pearson’ s correlation coefficient of the indices involved in soil quality assessment
X1 X2 X3 X4 X5 X6 X7 X8 X9 X0  X11 o Xx12 X13 X114
X1 1
X2 -0.547 1
X3 -0.3777  0.4327 1
X4 02797 -0.110  0.081 1
X5 0.3787 -0.178 -0.005 0.974" 1
X6 0.3607 -0.349" -0.317°  0.054  0.095 1
X7 0.408" -0.496" -0.463"  0.068 0.111 0.8517 1
X8  0.4557 -0.4337 -0.3617 0.204  0.288° 0.795" 0.731" 1
X9 03617 -0.405" -0.4017  0.055  0.118 0.813" 0.846" 0.745" 1
X10  0.4077 -0.403" -0.208 0.524"  0.558" 0.676" 0.743" 0.692" 0.676" 1
X11  0301° -0.185 -0.075 -0.205 -0.151 0.154 0222 0.085 0.192 0.211 1
X12  0.256° -0.294" -0.3957 -0.085 -0.047 0.559" 0.604" 0.514" 0.544" 0.3407 0.219 1
X13  0.207  -0.376" -0.4517 -0.167 -0.130 0.689" 0.794" 0.616" 0.689" 0.502" 0.151 0.662" 1
X14 0.136  -0.154 -0.315"  0.004  0.024 0.588" 0.570" 0.464" 0.535" 0.456" 0.234 0.208  0.494" 1
*p < 0.05; **p <0.01
®3 EIHSBEEMERENormEITEER
Table 3 Principal component loading matrix and calculated norm values
G A A AL
kR Matrix of principal component loadings Al Norm{ii
Index By F 42 BN F 4 4 Grouping Norm value
PC1 PC2 PC3 PC4
X1 0.546 0.306 -0.612 0.067 3 1.608
X2 -0.576 -0.093 0.56 0.173 1 1.593
X3 -0.531 0.188 0.378 0.417 1 1.489
X4 0.176 0.951 0.104 -0.01 2 1.558
X5 0.248 0.945 0.021 -0.014 2 1.605
X6 0.878 -0.104 0.251 0.046 1 2.225
X7 0.934 -0.113 0.094 -0.003 1 2.349
X8 0.855 0.099 0.124 -0.077 1 2.154
X9 0.879 -0.099 0.159 0.015 1 2.215
X10 0.799 0.403 0.164 0.204 1 2.117
X11 0.264 -0.252 -0.432 0.774 4 1.201
X12 0.653 -0.29 -0.053 -0.199 1 1.711
X13 0.788 -0.373 0.139 -0.154 1 2.071
X14 0.607 -0.158 0.308 0.31 1 1.611
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HHOK S Fa WA, HHERTEEREAL, 5
Fr iRk o 7E LRSS it ER WS T, WS
XAy £ & T b 4% K& DL EKE (SQ1=0.5
Hi78.12% ) , ARAE X3 4 o F) B 7 Xl 2 5 %
LR O A O A D R R A, R
PE A ABFSE, JFE6 ~ 104F A% 2% N 4 W 1 e d& (K
TR oG T B, 10 ~ 154F )5 R R iR
A 1220 B E IK G R s S R e, (A
24 b A FH B b AT BRAE- 35 3R 3047, Bl Jin i Z2 47 B
VEARH . AR XA DR AFT, AT SRk . 42
BB EE, DAPRUEIZ X AR FH b %) A 25008 2R 0] ARl
AR Y M T R R X, A
1E A MR AR TR, N ISR B AR R R
W, HESIREERRYIX, FRTZ I RS T+
b B R SR

AN 25 ST R bR VE A HE T A p HEBOR T R
Ll , HACERS S, (A2 EMN0.201F% K
0.142, 4385 K & F1 4 A 43 51 W 9 B K A

e (R 4) 5 EARUIPIMDSH & L pHE,
38 4 R S KR TR AR 5T IX A 18 T 1 R T
FINFE, SRMAE A 5 X Ak A 1 B 0 DG A R
il R, e 4 A K X U A i AN AE
WP RS R R A L R - S A
Fr B9 A A RE B LS Hb 6 AE i 5 X 4 458 o s iR O .
AN e A R R R, MR M RN 5 R M A T 6
AR, At A B ) R 2 A 5 AN [ R A R
%, 53T 320 1F 0 19 e 58 5K 8 4% Y 1 158 i i
(£90.45~0.70) " M HASMRAL. Wik, Ak
W A g8 i 4 A B 0 AF 5T X A 48 5T & TF Y TT BE R
I, ASH] T Al AE B RN PR B BOR ) B AR S0 . A
X gL PR T, - 1w M BE R B
N A BT A AR AL, S R 0 i Y U AR
bR DT A BOUROE R L — A
AR X — ey | Wi 0 R E S
AR e T A S
R AR S P - 48 BT () S e AT R A T AR B

F4 THEREBITFNERHNE

Table 4 Average correlation coefficients and weight of soil quality assessment indices

Habr DEFT JIT I pR R

Index Weight coefficient Membership or function category
0.1 X< X420

Sk X 0.346 [ 0.334 ] J(x)=40.9(x - X420) / (X4970 — Xa20) + 0.1 X420 < X < X49.70

1.0 X =X49.70
0.1 X=X1983

44k X5 0.204 [ 0.142 ] S(x)=20.9(x198— X ) /(X198 — x042) + 0.1 X042 <X < X1983
1.0 X<Xoa
0.1 X < X006

SRERXT 0.236 [ 0.282 ] f(x){0.9()(—)(006)/(Xn9u—)men)+0‘l X006 <X < X090

AL A EEX L 0.215 [ pH : 0.243 ]

1.0 X =X0.90

0.1 X< X400
S (x)=120.9(x = X400) / (X1470 — X400) + 0.1 X400 <X < X14.70

1.0 X=X1470

W 55 X R FEFRAS L & AR, pH ARG IAH { Note: Data in brackets are those of their respective indices in soil

quality assessment without taking into account soil enzyme activity and pH is the value when it is included in the assessment

Fz5 AETHFAALBHLTIERS
Table 5 Soil quality relative to type of land use
#i H Cotton Bt PN i H P& 554 b b
field New farm land ~ Woodland ~ Waste grassland Orchard Abandoned land Sand
T
0.653+£0.08 0.553+0.05 0.556+0.15 0.455+0.04  0.532+0.14 0.444 £0.10 0.328 £ 0.04

Value of soil quality

e BRSO « b2, TR SAEE LIERER A9 LR 22 5 %, p<0.05 Note: The data in the table are means #+ standard

deviation, * means significant difference between two soil quality assessment methods
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QUALITY ASSESSMENT OF OASIS SOIL IN THE UPPER REACHES OF
TARIM RIVER BASED ON MINIMUM DATA SET

Gong Lu" *  Zhang Xueni" > * Ran Qiyang" ’
(1 College of Resources and Environment Science, Xinjiang University, Urumqi 830046, China )
(2 Key Laboratory of Oasis Ecology, Education Ministry, Urumgqi 830046, China)

( 3 Institute of Arid Ecology and Environment, Xinjiang University, Urumqi 830046, China )

Abstract Soil quality assessment of the Aler oasis reclamation zone in the upper streams of the Tarim
River was performed, taking into account integratedly 14 soil physico-chemical properties including soil water
content, bulk density, pH, EC, total salt, organic matter, total N, alkalytic N, available P, available
K, catalase, invertase, urease, and alkaline phosphatase, and using the minimum data set defined with
the statistics method. And meanwhile comparative analysis was done of the soil quality assessment with the
assessment without taking into account soil enzyme activity. Results show that ( 1) the minimum data set

(MDS ) suitable for use in the soil quality assessment of the oasis is composed of 4 indices, that is, soil
water content, total salt, total N and catalase; (2 ) most of the cotton fields, newly reclaimed farmlands,
orchards and woodlands, distributed in the riparian oasis region, are moderate or over in soil quality

(SQI=0.5 accounting for 78.12% ) ; and (3 ) weight of total salt in the soil quality assessment without
taking into account soil enzyme activity tends to be lower, which would lead to underassessment of the soil
quality. This study may provide some references for regional soil resources utilization and decision-making for
agricultural industry and ecological restoration.

Key Words Soil quality assessment; Soil enzyme activity; Minimum data set (MDS ) ; Oasis; The

upper reaches of Tarim River
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