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Variations in soil salt ions along a water and salinity gradient in the Yellow River Delta, China

ZHAO Qing—qing"?, BAI Jun—hong™, GAO Yong—chao', WANG Lei-lei', ZHENG Li-wen', WANG Jia—ning', ZHANG Shu—yan’
(1.Ecology Institute, Qilu University of Technology (Shandong Academy of Sciences ), Shandong Provincial Key Laboratory of Applied Mi-
crobiology, Ji" nan 250103, China; 2.State Key Laboratory of Water Environment Simulation, School of Environment, Beijing Normal Uni-
versity, Beijing 100875, China; 3.Management Station of the Yellow River Mouth, National Nature Reserve of the Yellow River Delta, Don-
gying 257500, China)

Abstract: Soil samples were collected to a depth of 50 ¢cm in the Yellow River Delta Nature Reserve, including Calamagrostis pseudophrag-
mites wetlands (S1), Typha orientalis wetlands (S2), Phragmites australis wetlands (S3), Tamarix chinensis and Suaeda salsa wetlands
(S4) and Suaeda salsa wetlands (S5), along a gradient of water and salinity in four seasons of 2014. Soil electrical conductivity (EC) and
the concentrations of six salt ions(Na®, K*, Ca®, Mg*, Cl” and SO% ) were analyzed to investigate the effects of water and salinity gradient on
soil salinity. The results showed that soil EC, Na*, K*,and Cl™ in Suaeda salsa wetlands were significantly higher than those in the other wet-
lands (P<0.05), while the highest value of Mg*, Ca*, and SO% occurred in Tamarix chinensis and Suaeda salsa wetland soils. Along the 0~
50 c¢m soil profile, soil EC and salt ions showed different trends. Soil EC was linearly and significantly positively correlated with six salt ions
(P<0.05). Furthermore, strong variability was observed in soil EC and salt ions in five wetlands. Our results indicated that soil EC and six
salt ions increased along the water and salinity gradient from the Yellow River to the sea, and soil EC was mainly affected by the changes of
Na" and CI".
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Figure 1 The location map of sampling sites
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Figure 2 Changes in soil EC in top 50 ¢m wetland soils along water and salinity gradient
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Figure 4 The box plots of CI” and SO% along water and salinity gradient
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Table 1 The liner relationships between soil EC and salt ions

WA P& RBR HHEF BEEREP
Fitting equation Coefficients Degree of freedom Coefficients of significance
EC=1.56x10"Na"~0.066 0.75 885.86 <0.01
EC=0.05K"+0.50 0.48 275.54 <0.01
EC=0.01Mg>+0.008 0.31 134.99 <0.01
EC=0.007Ca*+0.44 0.10 32.19 <0.01
EC=8.18x10"C1"+0.21 0.79 1121.11 <0.01
EC=0.00450%-0.17 0.42 215.29 <0.01
F2 TEBSEMBBFHREITSR
Table 2 The statistical analysis of soil EC and salt ions
FE L St W3 EC/ £ F Na*/ B K/ BEF Mg/ 5 15 Ca®/ AEFCl R T S0/
Sites Indicators mS-cm™ mg-kg™! mg- kg™ mg- kg™ mg- kg™ mg kg™ mg kg™
sl FHE 0.25 271.42 10.27 97.70 183.14 157.21 245.91
brifE2E 0.11 70.65 476 49.22 63.39 59.86 112.95
A5 FAL 0.44 0.26 0.46 0.50 0.35 0.38 0.46
s2 FHE 0.29 302.12 10.66 104.25 198.88 190.26 363.65
Frif2E 0.13 83.23 7.20 52.26 65.06 60.84 131.48
A5 5 FAL 0.44 0.28 0.68 0.50 0.33 0.32 0.36
S3 SR 1.80 1194.55 25.20 162.42 271.13 1979.45 540.40
Frifi2E 0.68 385.54 10.80 64.68 83.66 690.17 185.53
AR5 FA 0.38 0.32 0.43 0.40 0.31 0.35 0.34
S4 FHIME 3.53 2234.12 39.28 288.89 364.38 4355.80 786.93
bR 1.62 672.50 13.77 106.51 115.28 1 604.61 336.02
LA ES 0.46 0.30 0.35 0.37 0.32 0.37 0.43
S5 SERME 4.82 3098.60 79.32 251.08 263.34 5310.92 971.82
bRz 1.77 1 030.66 34.27 76.59 60.37 2187.83 366.64
5 5 R 0.37 0.33 0.43 0.31 0.23 0.41 0.38
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