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Soil Salinization and Nutrient Characteristics in the Southern Coast of Laizhou Bay

JIANG Bing" %, MA Jian" % ZHANG Deming'", LI Mingbo', LIU Yang', FAN Haibin'

(1 Shandong Provincial No.4 Institute of Geological and Mineral Survey, Weifang, Shandong 261021, China; 2 Key Laboratory
of Coastal Zone Geological Environment Protection, Shandong Geology and Mineral Exploration and Development Bureau,
Weifang, Shandong 261021, China)

Abstract: In order to ascertain the influence of soil salinization level on the nutrient indexes, the southern coast of Laizhou Bay
was taken as the research area. Through systematic sampling and testing, soil data of various indicators such as total salt content,
pH, total nitrogen, total phosphorus, total potassium, and organic matter were obtained from 212 topsoil samples, and the
influences of soil salinization on nutrient characteristics were explored using methods such as correlation analysis and one-way
ANOVA, combined with geostatistics and geographic information system technology. The results showed that the average value
of soil total salt content was 0.84%, with strong spatial variability, and the overall distribution characteristics were high in north
and low in south. The average value of soil pH was 8.28, mainly alkaline soil. The average values of total nitrogen and organic
matter were 0.52 g/kg and 9.8 g/kg, respectively, indicating a deficiency level. The average values of total phosphorus and total
potassium were 0.64 g/kg and 17.1 g/kg, respectively, indicating a moderate level. The comprehensive grade of soil nutrients was
mainly in the fourth, with a sample size of 64.15%. There was a significant positive correlation between the contents of various
soil nutrient indexes, showing a strong spatial correlation. All soil nutrient indexes were significantly negatively correlated with
total salt content, and significantly negatively correlated with soil pH except for total potassium. Soil nutrient indexes were the
lowest in coastal saline soil. The results of this study can guide regional soil improvement and development.

Key words: Southern coast of Laizhou Bay; Soil salinization; Soil nutrients; Geostatistics; Space distribution
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Table 1 Classification standard for salinization of topsoil
AR TEPIHE A B Ah i (%)
B A7 il <0.2
g rhAEm 0.2~0.4
i s S A 0.4~0.8
#Ht setT: >0.8
142 BRI LEIEM 28 DZ/T 0295—
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Table 2 Classification of soil nutrients
FR e 2R (g/kg) 4eWi(g/kg) 44 (g/kg) F BT (g/kg) fa
—% FE >2 >1 >25 >40 =45
—4 BE¥EE 15~2 08~1 20 ~25 30 ~ 40 45~35
=45 rh g 1~15 0.6~0.8 15 ~20 20 ~ 30 35~25
R k= 0.75~1 0.4~0.6 10~15 10 ~20 25~15
BNt = <0.75 <04 <10 <10 <1.5
1.5 #HiELE 2 HRE5IHE
K JH SPSS Statistics 22.0 HEATHIATESEH .
2.1 TEERRIRHE

HZE T £ (One-way ANOVA)FI Pearson #5453
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Table 3 Descriptive statistics of soil indexes

LD B/AME BRIE CPHE ez TRAK
SEh (%) 0.02 6.98 0.84 1.21 1.44
pH 5.42 9.71 8.28 0.60 0.07
2% (gke)  0.09 3.58 0.52 0.45 0.88
LW(g/ke)  0.09 2.84 0.64 0.32 0.51
24 (g/kg) 2.0 24.9 17.1 3.9 0.23
HHLFi(gkg) 1.3 86.0 9.8 10.5 1.08
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Fig. 2 Spatial distribution of soil total salt content
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Fig. 3 Spatial distribution of soil salinization grade
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Fig. 4 Spatial distribution of soil pH
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Fig. 5 Spatial distribution of soil total nitrogen
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Fig. 6 Spatial distribution of soil total phosphorus

B A B A7 A R R R Y R
BPAE T L3RRS, H 2 90% DL L,
ATy WA E Y MOR T o iV AR A A R A —
IE TR MR, I Sk 1 A R & B T A
BEK g/kg, FHMEN 17.1 gkg, ATHHEH, A&
SRECK 023, PSR, SR TEA.

AN | RT3 A B R BRIRER 2, iR A
FA AR T HAL A AT, HR ER AR
EHXM S 2R EUEEXEAYE .

118°50'E_ 119°00'E_ 119°10E__ 119°20E__ 119°30'E
T T T T T
N 2H (ghe)| N
/et 23.1 A
sy 357
. 157
& 139

42

37°10N
|4

37°00'N

7 TEEWT=ESH

Fig. 7 Spatial distribution of soil total potassium
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Fig. 9 Spatial distribution of comprehensive grades of soil nutrients
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Table 5 Nutrient contents under different soil types
FEATFERR b Jit i - i+ i+
(n=12) (n=2) (n=35) (n=163)
A (g/kg) 1.42+0.72 a 1.51+0.75a 0.90+0.46 b 0.36+0.24c
4 (g/kg) 0.88+0.32a 0.99+0.03 a 0.94+0.51a 0.55+0.20 b
8 (g/kg) 204+ 1.3 ab 206+18a 19.3+£2.6 ab 163+4.0b
AP (g/kg) 21.5+10.7 ab 275+13.7a 14.7+7.0 be 7.7+10.1¢
E: FTARRNG RN R L2 5 8 3 (P < 0.05), TR,
=6 HEVEENTIESFSERSE
Table 6 Soil nutrient contents under different degrees of salinization
FEATEbR R e R it
(n=101) (n=20) (n=26) (n=165)
% (g/ke) 0.71+0.52a 0.56+0.51a 0.30+£0.22b 0.29+0.16 b
4 (g/kg) 0.74+033a 0.75+0.51 a 0.55+0.18 b 0.47+0.14b
24 (g/ke) 184+28a 186+19a 156+4.6b 151+4.6b
ML (g/kg) 13.0+11.1a 9.2+ 6.9 ab 9.0+ 17.0 ab 53+34b
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R, BRafiohy s 4 pH B R e, o
BREE A, TR AT

AN IR | R B X IR T
T2EFER . LSRR R 1 W IR HE AR
AR TIEIROME bR R B Eh DU AR B AR
MRS, ERBUESEIONEE L Rk, SRMIEr I+ L
e SR B BUA MU R, SR BT PR R R
T E e, P R A PN % AN [R] e R
MEFHNR.
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