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MBS AN ERLE T REBRI, L P S02 5 Nat + K Z 48X 2% 4 0.96,Cl° 5 MP+ 4 % % % 50.79;
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Salinity characteristics of soil profiles in the western
lakeside of Bosten Lake, Xinjiang

LIANG Dong'?, LI Xin-guo'?, Asiyemu Tuerdi'*>, LAI Ning'*?
(1. College of Geographic Sciences and Tourism , Xinjiang Normal University , Urumqi, Xinjiang 830054, China;
2. Xinjiang Laboratory of Lake Environment and Resources in Arid Zone, Urumgi, Xinjiang 830054, China)

Abstract: Taking western lakeside of Bosten Lake as study area, soil samples from different soil profiles in three
seasons was collected, combined with the samples experiment and analysis to search the soil salinity characteristics. The
research results showed that: (1) At the soil depth of O to 10cm, the average soil salinity content was 3.919 g-kg™',
the phenomenon of salt accumulated in the soil surface was strong; (2) In the vertical direction among the salt ions, the
variation coefficient of Mg®* was 1.034 with a bigger change, HCO; ™ a little change and its variation coefficient was
0.080; (3) Through the correlation analysis, it showed that sulfate and chloride were accumulated strongly in the top-
soil, the correlation coefficient between 5042_ and Na®™ + K* was 0.96, while the coefficient between C1~ and Mg2+
was 0.79, CI~ and Na*™ + K* was 0.72; (4) By contrast soil salt content in tamarisk profiles, the soil salinity showed
obvious aggregation in the surface layer during two seasons in summer and autumn, the salt content in 0 to 10 em soil
depth accounted 27.37% and 21.88% of the total. But in spring, the soil salinity showed strong aggregation at the bot-
tom of profile, the salt content in 90 to 100 em layer was 21.53% of the total; (5) Comparing soil salinity characteristics
under different land cover, in the four land surface types as bare land, grassland, forestry land and cultivated land, the
(Na* +K*):Mg** :Ca’" content weight radio were in turn as 85:2.5:1, 16:2.5:1, 9:0.9:1 and 10:1.3:1. In bare
land, the content of Ca>* was 0.104 g-kg™', obviously higher than other land types. The content of Na* + K* was no

~!. In the grassland, the average content of Mg** was 0. 081

any difference, the average content was 1.181 g- kg
g-kg™!, it was 4.4 times of the content of Mg** in bare land.
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®1 AERRIERSHGIHHESH/ (g kg™ ')
Table 1  Statistical feature parameters of soil salinity in different layers
WIE /em R M Tl i BERFH g e
Depth Max. values Min. values Average values  Standard deviation Variation coefficient Kurt Skew
0~ 10 6.927 1.481 3.919 1.576 0.402 —-0.507 0.389
10~20 3.282 1.136 1.971 0.662 0.336 —-0.661 0.522
20 ~30 2.925 0.949 1.943 0.492 0.253 1.075 -0.087
30 ~ 40 4.332 1.217 2.027 0.867 0.428 3.799 1.750
40 ~ 50 2.641 1.003 1.656 0.517 0.312 -0.742 0.467
50 ~ 60 4.461 1.181 2.114 0.855 0.404 4.807 1.947
60 ~ 70 2.728 1.157 1.861 0.458 0.246 -0.220 0.015
70 ~ 80 4.626 1.014 2.135 1.064 0.498 1.128 1.100
80 ~90 2.389 1.195 1.836 0.443 0.241 -1.594 -0.248
90 ~ 100 6.628 1.092 2.281 1.554 0.681 6.655 2.442

2 AT, )2 B T UL SO, S E P
BIE R 0.859 g-kg ', AR IR 3 ER > )
30.39% ~48.59% ; FH &+ L K* Fl Na* 4 5,13y
HM 0.969 g-kg ™', i AHR 44870 B 1Y 34.89%
~54.43% ;% )2 P CO2 AR, KB4
SRR R R AN o A TR BE IR S B T
BB [R] (R 45 3 43 85 % 2 A T BT AR AE
FAAL, NS RZEOT UE R E O b, AR
ZERZ M2 &5 0.153 g- kg™ B/ E] 0.014
grke AESRRBON 1.034, 484 B s HCO™ AR L /R

BESS, H1 0.073 g kg™ WB/NE] 0.064 g kg™, B R R
M 0.080,

3RS B T I TG KRR AN AT A s e
HARZ R, 38 0] DL 7R NS 3h i o
BEUT S R 2 AT AE 0~ 10 em H2HP& B T
ik THA TR, RERG I, X EE R R
XA H AR 2= Bt A 5 T AE 10 ~ 60 em L2, 36
SETERIRA BN B, X REEZ A
ESERmIioA T

R2 TRBERTEESBFHRITHFESH/ (g-kg™')

Table 2 Statistical feature parameters of various salt ions in different layers

R Depth/cm HCO;~ cl- 80,2~ Ca?* Mg Na* +K*
0~10 0.070 0.478 1.412 0.129 0.153 1.677
10~20 0.073 0.168 0.744 0.092 0.043 0.851
20 ~ 30 0.063 0.119 0.790 0.084 0.022 0.865
30 ~ 40 0.065 0.126 0.823 0.064 0.028 0.922
40 ~ 50 0.059 0.103 0.665 0.074 0.017 0.737
50 ~ 60 0.058 0.113 0.886 0.087 0.028 0.941
60 ~ 70 0.057 0.101 0.772 0.089 0.020 0.822
70 ~ 80 0.069 0.165 0.833 0.059 0.036 0.973
80~ 90 0.062 0.115 0.742 0.052 0.014 0.852
90 ~ 100 0.066 0.155 0.919 0.066 0.019 1.055
FeRAE Maximum values 0.073 0.478 1.412 0.129 0.153 1.677
B/MH Minimum values 0.057 0.101 0.665 0.052 0.014 0.737
SEHI{E Average values 0.064 0.164 0.859 0.080 0.038 0.969
P22 Standard deviation 0.005 0.107 0.197 0.021 0.039 0.250
A5 2B Variation coefficient 0.080 0.652 0.230 0.264 1.034 0.258

3.3 TEBSBFHEXESN
A X A% 1 2 M) AR DGR S0 A, AT AR R
SR e AR TP BRI 25 DL SR o (R A S, mT

PIAE— € F2 B I S Bt 3R 70 1 42 3l 3R T mi it
o MFE 3 A[%1,0 ~ 10em T4 SO,2~ 5 Na* +
K*2Z [ A e PE e, MO R %52 0.96; Hik c1- 5
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Mg A LB 2 B TEAE G 5 CL™ R Na® + K AHG
PERZ AR 3h 0 B T Z B AH G AN B B . Ui B
TR ER 5 EA e R TP B Y, o B R £ L)
PRER R R L AL EELLIEE SR B R AR R
Eo

X HEAS ] 3R B 45 R 40 B9 7 Z A AH DG 1 (3%
4.3 5) 0, WA IR B ARG I, 4% 2 TRl AE ¢
ZHSAE R 2 10~ 60 em HJEH, M2+ 5 €1~ A%
ZH0 0.79 W/NF] 0.17, M2 Fl S0,2~ f A7
R G, M2t 5 HCO,~ H 7 AH 56 748 O 1 AH 565
Na* + K" 5 HCO; ™ H1IEAH G A FAAHOE , Nat + K*

550,2" MH2C & ¥ 0.96 4 AN%] 0.99, %2 A
BTG BB LR, RIS % N K
P 52, A F H AR R, ARG sl £ 51
Flo 60~100 em + 29, Mg 5 Cl- i IEAHSEAE N
TS, M2+ Al SO,2~ i FAH AR IEA 6 Mg
HCO; ™ FH5: 2%k 0.03 ¥/ %] 0.79; Na* + K+ 5
HCO; ™ HUAH CAE  IEAHE, Na* + K* 5 SO,2 #H
KMERAE WA L HEREE A8 0, N3 glx £ 3
R BT 15 W 3 U8 5, 7E 60 ~ 100 em JZ2 3
o, SRR B R - R o B T AR E A
2, HA Tk g R e K

®3 0~10cm RELTESRSBEFHRXMESH

Table 3 The correlation coefficients of salt ions in the 0 ~ 10 cm soil layer

B Salt ions HCO; - Cl- S02" Ca2* M+ Na* + K*
HCO;~ 1.00
cl- 0.20 1.00
S0,2- 0.52" 0.54" 1.00
Ca** 0.20 0.39 0.26 1.00
Mg * -0.06 0.79" 0.55" 0.47 1.00
Na* + K* 0.53" 0.72" 0.96"" 0.22 0.58” 1.00

T % FORE 0.05 K ERFMFR; * x FRAE 0.01 K ERFMRK, T,
Note: * correlation is significant at 0.05 level; * * correlation is significant at 0.01 level. The same below.
F4 10~60 em RELTEEHSBEFEXMESH

Table 4 The correlation coefficients of salt ions in the 10 ~ 60 cm soil layer

B F Salt jons HCO; - cl- S02- Ca* Mg+ Na* + K*
HCO;~ 1.00
cl- -0.50" 1.00
80,2~ -0.04 0.54" 1.00
Ca’* 0.09 0.29 0.36 1.00
Mg 0.03 0.17 -0.35 0.13 1.00
Na* +K* -0.05 0.59" 0.99" " 0.30 -0.36 1.00

x5 60~100 cm RETERRSE FHEIESH

Table 5 The correlation coefficients of salt ions in the 60 ~ 100 ¢m soil layer

B Salt ions HCO; - a- S02" Ca Mg Na* +K*
HCO; ~ 1.00
cl- -0.527 1.00
S0,2- 0.58" 0.16 1.00
Ca®* 0.19 0.33 0.70* 1.00
Mg+ 0.79% -0.08 0.62% 0.34 1.00
Na* + K* 0.50" 0.29 0.99" " 0.69" 0.58" 1.00

3.4 AEFBAENT L EHEE S HFES
BEMI R T 1 € (5 R SR i AU G R X
FARAE . BFE X T IR - R IXON T2, X
WERTTHL M) 32 , BATAERVE [ AR 2 R K,
PR I R DX, AREAISE — B T 5 X R

FEBE T 3 A B 4, BT LA/ N R R
T A AR A A Y T, DAE SO A H AR A
H— R AR T A5 X R R AE

WAL 2 T, B B TR RS , 452 1R Ay
SRR B, U HSE 0~ 10 em A1 90 ~ 100 em +
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Fig.2  Soil salinity of soil profile under Tamarisk in three seasons
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3 ENTIERSSETURE

Fig.3  Soil salinity variation of soil profile under Tamarisk
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Fig.4  Soil salinity variation of soil profile under farmland, woodland, grassland and bare land
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Table 6  distribution of soil cations under Different Vegetation in 0 ~ 10 cm
THEHE T g4 R, L it B
Soil cation Statistical parameters Bare land Grassland Woodland Farmland
I Mean/(g-kg™") 0.104 0.084 0.073 0.066
Ca* HRMEZ Standard deviation/(g-kg ™) 0.047 0.051 0.071 0.035
A5 5 24 Variation coefficient 0.452 0.608 0.973 0.532
S Average values/(g'kg’l) 1.230 1.207 1.195 1.091
Nat + K* FrifEZ Standard deviation/(g-kg™") 0.519 0.571 0.470 0.208
AR 5 Z B Variation coefficient 0.422 0.473 0.393 0.190
S Average Values/(g'kg'l) 0.018 0.081 0.048 0.034
Mg2+ P2 Standard deviation/(g- kg™ L)) 0.019 0.117 0.073 0.044
AR S ZZK0 Variation coefficient 1.045 1.445 1.518 1.301
FHI{E Average values/(g-kg™!) 2.703 2.744 2.633 2.383
p4 kb
PSS e . -
Total salt FrifE2E Standard deviation/(g-kg™") 1.029 1.417 1.223 0.473
AR5 Z L Variation coefficient 0.381 0.517 0.464 0.198
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