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Fig. 1 Location map of the study area and monitoring sites
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1 FRARELBLIERSSEFHRITHWN
Table 1  Statistics of soil salt content relative to soil depth
5 ] +2 e/ ME EYNIEN Eaf[E] PR 2 A 5 FR
Time Soil layer (‘em) Min Max Mean SD CV (%)
2H 0~15 0.29 24.28 5.77 7.40 128.4
February 15 ~ 40 0.16 13.62 2.93 3.09 105.4
40 ~ 60 0.14 11.32 2.89 2.80 96.9
60 ~ 80 0.15 9.38 2.81 2.45 87.0
80 ~ 100 0.15 9.26 2.93 2.47 84.2
5H 0~15 0.29 28.4 6.31 8.01 126.9
May 15~ 40 0.18 9.23 3.21 3.01 93.8
40 ~ 60 0.18 9.43 2.99 2.86 95.8
60 ~ 80 0.18 9.28 2.75 2.55 92.8
80 ~ 100 0.17 8.75 3.02 257 85.1
8 H 0~15 0.26 29.97 4.06 6.87 169.1
August 15~ 40 0.19 13.62 2.55 3.20 125.5
40 ~ 60 0.18 11.32 2.61 2.66 101.7
60 ~ 80 0.15 9.24 2.54 2.27 89.3
80 ~ 100 0.15 9.26 2.62 2.38 91.1
114 0~15 0.27 17.36 3.90 4.91 125.9
November 15 ~ 40 0.17 9.43 3.44 3.19 92.6
40 ~ 60 0.14 9.13 3.23 3.00 92.8
60 ~ 80 0.17 9.38 3.31 2.83 85.5
80 ~ 100 0.19 9.10 3.44 2.90 84.4
#2 ARIRELRTIERS S EEAIHEXSE
Table 2 Correlation of soil salt contents in different soil layers ( n=80)
0~15cm 15~40 cm 40 ~ 60 cm 60 ~ 80 cm 80 ~ 100 cm
0~15cm 1
15 ~ 40 cm 0.847% 1
40 ~ 60 cm 0.746%* 0.9475* 1
60 ~ 80 cm 0.740%* 0.915% 0.973% 1
80 ~ 100 ¢m 0.815%x* 0.911%* 0.93 1% 0.946%* 1

1687~3015mg L',
LUH R K Na R B e, S H A i
Al i ] B 47 55t 0 v A S
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AL 5L LA,

KW 28 S R B K T1.00, 5 P00 A8 Sk
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Table 4 Temporal variation of comprehensive correlativity between surface soil salt content and groundwater characteristics

i K L o ] ] R kR
pH Ca Mg K Na COj5 HCO; Cl SO;
Time EC Groundwater tables
2 H February 0.832 0.883 0.774 0.879 0.805 0.955 0.859 0.902 0.791 0.838 0.955
57 May 0.896 0.930 0.784 0.936 0.904 0.901 0.930 0.944 0.829 0.926 0.934
8 H August 0916 0917 0.813 0.908 0.778 0.925 0.915 0.932 0.840 0.922 0.817
115 November 0.865 0.913 0.771 0.898 0.818 0.894 0.905 0.922 0.804 0.887 0.889
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Relationship between Soil Salinization and Groundwater Characteristics in the
Yellow River Delta

LU Zhenzhen' YANG Jingsong”" LIU Guangming’ LI Jinbiao” ® LIU Hongqiang” LI Bing’

(1 Institute of Soil Fertilizer and Resource Environment, Jiangxi Academy of Agricultural Sciences, Nanchang 330200, China )
(2 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China )

(3 College of Forestry, Nanjing Forestry University, Nanjing 210037, China )

Abstract [ Objective] Soil salinization is one of the most important environmental problems that
restrict the ecological system and the sustainable development of agriculture in the Yellow River delta.
Composed mainly of silt and fine sand the soil is stronger in capillary water action, turning groundwater into
the main factor affecting migration, accumulation and release of salt in soil body. To study relationships
between soil salinity and groundwater will sure be of important theoretical value and practical significance
to amelioration of the saline alkali soil and control of secondary salinization of the soil in the Yellow River
Delta. [Method] In order to study the relationship between salt accumulation in topsoil and groundwater
characteristics and to monitor in-situ variation of soil salt content and groundwater table in the Yellow River
Delta, four sections were laid out and a total of 20 wells set up by taking into full consideration factors like
hydrogeological features, soil salinization status, topography, land use and human activities. Groundwater
tables in the wells were measured, and water samples from the wells and topsoil (0~ 15 ¢m ) samples in
the locations of the wells were collected in February, May, August and November, 2013 for analysis of
salt content and characteristics of the groundwater. Groundwater tables were measured, and samples of the
groundwater and topsoil (0~ 15 e¢m ) were collected from the wells and the fields near the wells, separately,
in February, May, August, and November 2013, for analysis of soil salt content and characteristics of
the groundwater. Grey correlation analysis of the obtained data was performed to quantitatively analyze
relationships of groundwater table with EC, pH, and ion content (Ca™, Mg2+, K*, Na*, C0§_, HCO5,
C1” and SO ) of the water relative to season. [Result] Results show that soil salt varied in the range of
3.90 ~6.31 g kg™' in content, in the topsoils and of 2.54 ~3.44 g kg™' in the subsoil both belonging to the
category of medium or higher in salinization degree; Groundwater tables were all rather high, fluctuating in
the range of 1.16 ~ 1.71 m; and the anion in the groundwater was dominated with CI”, while the cation with
Na®, accounting in total for 65% of the total of ions. Correlation analysis shows that the relationships of the
groundwater characteristics with salt content in the topsoil varied from index characteristics and with time
as well. On the whole, salt accumulation in the surface soil was closely related to EC, Na" and Cl™ in the
groundwater, but not so to pH, CO; and HCO;. [Conclusion] To control and manage soil salinization in the
Yellow River Delta, it is essential to intensify control of EC, Na®and Cl” in the groundwater of the region.

Key words Yellow River Delta; Soil salinization; Groundwater; Grey correlation analysis
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