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Fig. 1  Distribution of soil sampling sites
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Table 1 Descriptive statistics of soil total salt contents in soil layers different in depth

+2 M K f T ol 22 . . 55 RH
. . A , RN e R A
Soil layer Minimum Maximum Mean Standard deviation Coefficient of
Skewness Kurtosis
(em) (gks™") (gks™") (gks™") (gkg™") variation
0~10 0.528 8.048 1. 657 2.189 2.659 6.025 1.321
>10 ~30 0.589 9. 842 2. 160 2.636 2.115 3.691 1.221
>30 ~60 0.591 12.62 3.152 3.382 1.571 1.997 1.073
>60 ~ 80 0.543 12. 62 3.454 3.675 1.550 1.429 1. 064
>80 ~ 100 0. 659 11.35 3. 640 3.394 1. 163 0.183 0.933
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Table 2 Mean content and percentage of the total of various salt ions in different soil layers
o3~ HCOy Cl- S03 -
+)= _ o
g FHERT  E®  PRERT wm?  FRERY wr®  FEERY ?
Soil layer (em)
(gke™") (%) (gke™") (%) (skg™") (%) (skg™") (%)
0~10 0. 009 0.57 0.210 12. 65 0. 094 5.70 0.757 45. 68
>10 ~30 0.013 0.59 0.228 10. 57 0.254 11.75 0.997 46. 14
>30 ~60 0.019 0. 60 0.228 7.24 0.411 13.02 1.519 48.20
>60 ~ 80 0.019 0.54 0.207 6. 00 0.426 12.35 1. 687 48.85
>80 ~ 100 0.015 0.41 0.198 5.430 0.318 8.74 1. 946 53.45
Cal* Mg * K+ Na*
+)= ) _
THERT  wE?  TRART  ww® TaERY R THER® e
Soil layer (em) - - . -~ -~
(gkg™") (%) (gkg™") (%) (skg™") (%) (skg™") (%)
0~10 0.310 18.71 0. 068 4.09 0. 060 3.62 0.148 8.94
>10 ~30 0.258 11.95 0. 106 4.90 0. 058 2.70 0.246 11.38
>30 ~60 0.491 15.57 0. 129 4.08 0. 049 1.55 0.307 9.73
>60 ~ 80 0.464 13. 44 0. 180 5.20 0. 029 0.85 0. 441 12.78
>80 ~ 100 0. 636 17. 46 0. 185 5.07 0. 029 0.79 0.315 8.65
(D Average content (2) Concentration
2 -
2.3 BNSESHEBETHXER EEPS 5 SO, A G e , A OC R EC 0,992,
Y 2 - -
h TP L R E R s RS Hk 2 Ca™ M 3C R BN 0.950;50; 5 Cl

SERAIYE, EATTERLY) | S OB W A5 A fi A
A dr U R A7 R AR B — A R E T e
R Lo SR LN 1 2 e ] T S o 2
ISR AR, O T R e P
TT#Z?&%MR%E’E‘J%M%‘Hﬂi%*ﬁTi%ﬂﬁ

it pH '?I%T/fe%ﬁi"% 5 8] A YA R R
o LLO ~ 10em P B 9 B, i i Pearson A 5% 73
*ﬁ,/n%i’%%ii}%ih/\/\i(s ) 5 S0; . Ca’"

Caz Mg K* Na® BB 3 IE MG, Hop SOZ‘
5 Ca® M R, M OE R B 0.959;C17 5
K'" Na" BB EFEMX, UHES Na' MXR
B 0.987;Ca° 5 M’ K B BFFHL, 5
Na" B FIEAE; K™ 5 Na' o 5 g 3% 1F M ¢
HCO, B 75 H A& & + L L1 & E 20
SN 5 3 pH 5 AT R B T 2 ) 2 R A
B E ARG, 1 SO (Ca’ Mg™ " AR,

Na® K* Cl” Mg*" B FEHME(WNE3I), CO2™ HCO; K* Na* .Cl"IEHI%.
K3 0~10cm RETERHEEFFHXSWER
Table 3 Matrix of the correlation coefficients of salt ions in the 0 ~ 10 cm soil layer
(oo HCO; Cl- 803~ Ca®* Mg®* K* Na* S, pH
€03~ 1
HCO; -0.340 1
cl- 0.223 -0.220 1
S0%- -0.078 -0.278  0.593** 1
Ca®* -0.084 -0.198 0.431 0.959"* 1
Mg?* -0.255 -0. 064 -0.099  0.712**  0.814** 1
K* 0.176 -0.152  0.585*  0.640"*  0.629"" 0. 287 1
Na* 0.178 -0.192  0.987**  0.641"" 0.463 " -0.042 0.567 " 1
S, -0.033 -0.234  0.670*"  0.992**  0.950*"  0.651*°  0.683*%  0.707"*" 1
pH 0.369 0. 063 0. 441 -0.06 -0.136 -0.437 0.24 0. 431 0.015 1

o 7E p <0.05 /KR BEMIE, == 18 p <0.01 K FH 2 M & Note: * Significant at p <0.05 level ,

0.01 level

* % extremely significant at p <



2 3 3 L AT < BB 2 ] S AR SRR AR Y 73

2.4 TEHBFUNESETF

Ry M R A AR R T A R
23 A8 S P iR X RS A 5 kA b R Ol 45
TE R, DR A BIE 5 R B3 L 23 BT Y
J7 ik, AREBCRA AR I A BRI 1 Y - 9 3 AL Rk
P, T8 BT A 0F 58 DX 3 3 i AR B0, DL

DRy X 8, 9 A 3 Ak P R AR R AT B R R Y
HAEARYE o FESREE E o 5, SR 7 28 f R IE
S B 1 BEAT R Al 308 w5 vk AT AR A N A
o AR P A2 R AR D A IR RS2 R R A A Y
B SO ARREAS AR 4 9 L[] VR 25 b, IR 5 T
PR 3 A 2 AT AR

x4 TERFHERIHBARSFETHE

Table 4 Eigenvalues and variance contributions of the principal components of soil salinization

AH G M Y R AEAE D A 04 F- T ik & I i DR < 4 Aif 114 F- 7
Initial eigenvalues Extraction sums of squared loadings Rotation sums of squared loadings
ERIY MU R
4
Rt Tk % Fit sk Tk % Rt Timk R
Component HEHE FE My FEAEAE FEAEAE =
R "y Rate of Cumulative Rate of Cumulative
Eigenvalues ) [ 4> % Eigenvalues Eigenvalues
Cumulative % variance (% ) rate (% ) variance (% )  rate( % )
of Variance
1 4.84 48.37 48.37 4.84 48.37 48.37 3.60 35.98 35.98
2 2.34 23. 44 71.82 2.344 23.44 71.82 2.90 28.98 64.96
3 1.15 11.50 83.31 1.15 11.50 83.31 1.84 18. 35 83.31
4 0.94 9.35 92. 66
5 0.32 3.16 95.83
6 0.26 2.58 98. 40
7 0.14 1. 40 99. 80
8 0.02 0.18 99. 98
9 0. 002 0.02 100
10 2.52E-08 2.52E-07 100

*f g 4y & B COST L HCO, [ C17 S0y |
Ca®* Mg’" K" Na' pH #47 E BL 5 40 M1, 3K 1%
F R FREAE R TR R (LR 4) o g R R,
P FORRAEAE > 1 8 B 2 A A8 3. 38— 2
= AT 1Y BT R R 4 i A 48.37% | 23.44% Fil
11.50% . i =4~ FE W51 Z3F 5Tl % 83.31%
FRIEEZ AR 8. 31, R BT JE K 10 /> 48 45 It [ {5
AT H AT = A E AT RAE

F B I e S A T R R
TZE MRS, hES LA H, S0,
Ca®" Mg’ " K S 1E4 — E o B K, B
Y120 1E [n] 67 467, 4467 {H 43 1) 24 0.970 0. 966 ,0. 823
F10.748 4] SO;~ \Ca®" Mg’ " e S, 55— F k4
ZIEAH PR Bk YA A 5 R WAk G R %
Yl e br 8 X AR T R g dh mifbok ol , itk —
A U A 52 2 X HE R AL 0 AR 4y 32 R AR AR AR
ATRE R TR K IR AR T AT L A
W W% X K R BB 7 LA S0 1 5 CL Al
Na ™ 75 55 = 32 8053 10 2 A 30K HL 34 5 T A0 G, 43 %l

RS mMEBREMRSBETFHME

Table 5 Rotated principal component factor matrix

F 4> Principal component
F&F1 Index

PC-1 PC-2 PC-3
Mg * 0.970 0. 136 -0.028
Ca®* 0. 966 0.131 0.034
S02- 0. 823 0. 440 -0.137
S, 0. 748 0. 652 0. 032
cl- 0.154 0. 949 0.188
Na* 0.171 0. 944 0.192
Co;3 -0.280 -0.478 -0.025
HCO; -0.107 0.014 0. 832
K* 0. 466 0. 166 0.759
pH -0.359 0. 443 0. 687

{53k 0. 949 F1 0. 944, Ui B i 3= Bl 7 A2 56 — o
w3 Al b iE— 20 R % X R AR A — R
JZ F 3 #) NaCl {9520, HCO, (K' Al pH 755 =
2R 0 AT ARG $5 L AR HCO, (K™ il pH i 7
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SOIL SALINITY CHARACTERISTICS OF MANAS RIVER VALLEY IN XINJIANG

Yang Jingsong

( State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract

Characteristics of the soil salinity of the Manas River Valley in Xinjiang was studied using correlation a-

nalysis and principal component analysis methods, in combination with regional investigation of soil properties. Results

show that the soils in this region are of the type of soils salinized mainly with sulfate, and of the grades of severely and

moderately salinized soils. Profile distribution of soil salinity of the soils is characterized by bottom accumulation. Soil salt

content (St) is in significant positive correlation with content of SO;™ and Ca’".

SOj_ is the dominant anion while Ca’"

the dominant cation of the salts distributed in all layers of the soil profile. SO} , Ca’', Mg”" and S, are the eigenfactors

to characterize soil salinization of the Manas River Valley. This study will provide an important theoretical basis for sus-

tainable utilization of the soil resources in the Manas River valley of Xinjiang.

Key words

Manas River Valley; Soil salinization; Principle component analysis; Characteristics of soil salinity
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