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Tab.1 Data of the measuring samples

HCO;| SO | CI' | K | Na' | Ca* |Mg*}{ pH |2Lf| ESP

g/kg | ghkg | g/kg | g/kg | g/kg | gks | gkg g/kg |mmol/L

0.354]0.059|0.078 |0.025/0.449|0.013]0.008{10.120| 1.301 [13.033

0.073|1.389|2.889 [0.059|1.662(0.330/0.257| 7.750 | 6.659 | 9.595

0.183]0.746|0.691 |0.055/0.505/0.128|0.116| 7.590 | 2.424 | 5.518

0.092]1.529{12.851|0.206|7.363|0.246{0.779| 7.920 |23.065| 25.682

0.183]0.040|0.053 |0.003|0.057/0.059]0.006| 8.300 | 0.401 | 2.819

0.214]0.164|0.496 |0.003|0.134/0.087{0.016| 7.690 | 1.114 | 3.542

0.275(0.620| 1.365 [0.005|1.064/0.073/0.032| 8.190 | 3.433 | 13.940

O[5 W]

0.366|0.847|0.957 {0.009|1.036/0.070[0.052| 8.310 3.337 | 12.434

=)

0.458(0.103]0.142 [0.007|0.268|0.033]0.013| 8.800 | 1.053 | 6.541

—
(=

0.134]0.073|0.053 [0.003]0.021]0.067|0.014| 8.150 | 0.365 | 2.230

11]0.171]0.096|0.089[0.012|0.060/0.067|0.015| 8.490| 0.524 | 2.742

1210.336]0.357|0.2130.006/|0.462|0.014(0.007|9.070 | 1.439 | 13.501

1310.183]0.456|0.312]0.003|0.336/0.090(0.033|8.200| 1.413 | 5.484

1410.256/0.079|0.035[0.004/0.048/0.072|0.016| 8.120| 0.511 | 2.562

15{0.214]0.129{0.043 [0.004/0.043|0.090/0.015| 8.030| 0.537 | 2.458

16{0.244/0.036| 0.035 |0.003|0.034/0.063(0.011| 8.040 | 0.427 | 2.428

17{0.641|0.294|0.301 10.015|0.747(0.027|0.013] 9.520{ 2.308 | 15.513

18{0.171]0.033[0.018]0.003|0.032/0.042(0.008| 8.090 | 0.307 | 2.495

1910.732/0.294| 0.255 |0.016|0.445|0.140/0.046| 9.060 | 2.019 | 5.779

20]0.336{0.233|0.1420.012(0.247(0.049|0.024| 8.550 | 1.057 | 5.266

21]0.336{0.060|0.043 ]0.002(0.179/0.014|0.003| 8.400 0.651 | 7.152

2210.244|0.030{0.018 |0.006|0.069(0.049|0.009| 8.300 0.425 | 3.042

23]0.195|1.035| 5.406 [0.041|3.677|0.154(0.265| 8.080|10.773| 21.033

2410.134(0.051]0.124 10.013/0.091{0.057|0.016 8.600 | 0.501 | 3.210

2510.317[0.059] 0.053 [0.003/0.070{0.068|0.027| 8.320 | 0.597 | 2.784

26|0.793|0.440| 0.255 [0.012(0.684(0.026(0.010/9.120 | 2.296 | 15.214

27]0.488(0.197| 1.283 {0.020(1.064(0.037|0.031| 8.870 | 3.150 | 16.263

28]0.366(0.829| 1.879(0.019|1.787|0.044(0.031| 8.790 | 4.985 | 25.092

2910.305{0.020| 0.007 [0.017(0.016|0.075/0.023| 8.300 | 0.463 | 2.140

30]0.275|0.030| 0.018 [0.003/0.045|0.062|0.017|8.170 { 0.449 | 2.550

31]0.232]0.081|0.028]0.003/0.036/0.101/0.017| 8.060| 0.498 | 2.351

3210.153(0.032|0.018 [0.026/0.010]0.031]0.019(8.750| 0.303 | 2.110

33]0.095]1.654|13.011]0.215|7.462|0.259]0.791| 7.990 |123.192| 25.792
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Tab.2 Classification of the soil salinization
according to the salinity

N FHEEHR (%)

MR o v aman R TR W
w1t 0.3~1.0 — —
hihim+ 1~5 0.3~2.0 03~1.0
b+ 5~8 2~5 1~2

FEEE e ey >8 >5 >2
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Tab.3 Classification of the soil salinization according
to the chemical component

N c(Cr 2¢(CO:2 )+ C(HCO5
RS 2c((so‘,)2 ) c((cr)3 +)2c(.(90..2 ')3 :
Sihmt >2 -
WEHH L+ 2~1 -
WHRER L 1~0.3 -
B+ <0.3 -
B L - >0.3

E:RPHABEFEI100 R LT T ZER



302 WwWEREES R

¥39%

ESP =195+ 1.03[Na" ]/ J0.5(/Ca’* ] + [Mg*" ]

FHH, ZFES I A 8 mmo/L,

BT HR S BIENE" PIRE T kh
Bl 23X — 42, BUAIR T AW A B 3RS e 4t
FMHEFCHRE , MR ALK AR ERT BT ESP
(1/5 1 JKE B L) ISR ARSI

3G R M

1 TBEEFEEREXMS

MR AT, AR X 3 SRR S50, E 2 pH
H8.43, TIEFIE BB, F(E N 2.46 g/kg,
FHEFLANa B E, BB FRICIoh E, kN SO2,
MBIJ5 2K , ESP FLEEEFE S IR A e, Hk
CIHINa L 2B BER AR, HME 7 BR85S
AR M, X RA 38 ESP A Eh BEHS AR 7E X B840
i P A EBMNZES, H NaClR 3 hih M2
FEES.

N T B R ER AT FE P TR S, K
BE TR, RSERW, HIESLES
CI'.SO.* \Na" K" Mg %2 BFIFEMHAX (P <0.01),iX
VB S F SR MEE TS, O
5K* Na" Mg™2 B FIEM%, 50,75 Na" Mg?* .Ca*
Fth B B IEAHSE (P <0.01), X Ui A -2 chh 4345 LU
NaCl.KC1.MgCl,.Na,SO, MgSO. LIS E, Xk

R4 TWMUBBEFLERS

Tab.4 Descriptive statistics of the salts parameters

in the soil
HCO:JS0.| €I | K | Na' | Ca* |Mg”| pH |a2bE| ESP
B | ghkg | g/kg| e/ke | g/kg | gke | g/ks | g/ks g/kg |mmolL

£2/1MH|0.07310.0200.007 0.0020.0100.013(0.003/ 7.590 | 0.303 | 2.110

K 1E|0.793[1.529]12.8510.206(7.3630.33010.779(10.120123.065| 25.682

S 144H 0.295(0.326|0.942 0.019/0.7100.07700.060/ 8.429 | 2.462 | 8.015

FRiEZE{0.171(0.408) 2.432 0.037}1.4260.065/0.144 0.539 | 4.359 | 7.018

B )522(0.02910.167]5.917 0.001[2.0350.0040.021| 0.291 |19.009| 49.254

5 T HEXMIER(n=33)

Tab.5 Correlation matrix of the salt parameters

in the soil (n=33)

HCO;| Na' | Ca* | Mg* | pH |#ELEE|ESP|S0&| CI
Na' |-0.147
Ca™ |-0.373|0.590
Mg* [-0.300| 0.946 | 0.734
pH [0.656 |-0.142(-0.529(-0.299

HERFE-0.170] 0.996 | 0.646 | 0.966 |-0.183
ESP |0.268 |0.766 | 0.197|0.5470.296 | 0.732
SO |-0.138|0.814 | 0.746 | 0.779 |-0.256} 0.832 |0.719
CI" ]-0.249|0.988 | 0.640 | 0.976 |-0.238| 0.993 |0.668(0.781
K* [-0.245/0.901 | 0.648 | 0.966 |-0.179] 0.922 |0.543|0.720(0.930
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Fig.2 Distributions of total salinity content in the soils
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Fig.4 Distributions of SO.*content in the soils
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Fig.6 Soil classification and assessment results
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Fig.3 Distributions of CI~ content in the soils
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Fig.5 Distributions of ESP content in the soils
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Characteristics and status assessment of soil salinization in the
northern Shouguang area,Shandong province

FU En-guang', LIU Hong-wei*’ , Ma Zhen’, GUO Xu’

( 1.Shouguang Bureau of Land Resources, Shouguang Shandong 262700, China;
2. Tianjin Center, China Geological Survey, Tianjin 300170, China)

Abstract: In order to understand the current status of the soil salinization so as to provide basic data for building

and eco-environment remediation, the characteristics and types of the soil salinization were analyzed while salt

form was identified based on the field sampling and laboratory testing. The results show that salt content is not

high overall whereas several sites are in slightly and moderately salinized degree.Salt content showed a

characteristic higher in north and lower in south which almost parallel to the coastal line. The primary cation in

the soil was Na*, while the mainly anions are Cl~ and SO.”, meanwhile, the main soil types are chloride, sub-

chloride and sub-sulfate salinization soils.

Key words:soil salinization; distribution characteristic; assessment; northern Shouguang



