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Relationships between typical vegetations soil salinity and groundwater depth in the Yellow
River Delta of China. MA Yudei'> WANG De’ LIU Jun-min' WEN Xiao-hu® GAO Meng’
SHAO Hong-ho® (' College of Water Resources and Architectural Engineering Northwest A&F Universi—
ty Yangling 712100 Shaanxi China; *Yantai Institute of Coastal Zone Research ~Chinese Academy
of Sciences Yantai 264003 Shandong China) . -Chin. J. Appl. Ecol. 2013 24(9) : 2423-2430.

Abstract: Soil salinity and groundwater depth are the two important factors affecting the vegetation
growth and distribution in the Yellow River Delta. Through field investigation and statistical analy—
sis this paper studied the relationships between the typical vegetations ( Suaeda heteroptera—Tamar—
ix chinensis Robinia pseudoacacia Phragmites australis and cotton) soil salinity and groundwa—
ter depth in the Delta. In the study area groundwater depth had significant effects on soil salinity
with the average influence coefficient being 0.327. When the groundwater depth was 0.5-1.5 m
soil salinization was most severe. The vegetation growth in the Delta was poorer with the NDVI in
78% of the total area being less than 0. 4. Groundwater depth and soil salinity had significant
effects on the vegetation distribution. Soil salinity had significant effects on the NDVI of R. pseud—
oacacia S. heteroptera—T. chinensis P. australis and cotton while groundwater depth had signif—
icant effects on the NDVI of S. heteroptera — T. chinensis but lesser effects on the NDVI of
P. australis cotton and R. pseudoacacia.
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Table 1 Statistics of groundwater depth and sample numbers of soil salt content ( S)
Groundwater Non-saline soil Mild saline soil Medium saline soil Severe saline soil Saline soil Total
depth ( m) (8<0.3) ($=0.3 ~0.5) (8=0.5~1.0) (S=1.0~2.0) (S>2.0)
<0.5 1 5 3 0 0 9
0.5~1.0 7 5 5 8 2 27
1.0~1.5 6 5 7 6 0 24
1.5~2.0 17 3 3 5 0 28
2.0~2.5 0 2 0 2 0 4
>2.5 2 0 0 0 0 2
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Table 2 Probability information function coefficient of groundwater depth in different groundwater depths and soil salini—
ty
30 ~40 ¢cm
Characteristic Groundwater Probability of soil salt content in Information
depth depth soil layer of 30-40 c¢cm ( %) H{ X Function
(m) <0.3 >0.3 >0.5 >1.0 52.0 coefficient of
groundwater
depth
Salinization <0.5 11.1 88.9 33.3 0 1.031 0.502
Severe salinization 0.5~1.0 25.8 74.1 55.6 37 7.4 2.104 -0.015
1.0~1.5 25 75 54.2 25 1.803 0.130
Mild salinization 1.5~2.0 60.7 39.3 28.6 19.7 0 1.927 0.069
2.0~2.5 50 25 25 0 0 1.5 0.276
Non-salinization >2.5 1 0 0 0 0 0 1
0.2~3.3 35.1 64.9 43.6 24.5 2.1 2.072 0.327
Range of groundwater depth
CCA 2
CCA 1
CCA 2
0.5~2.5m CCA 1 ( 2).
25
>2.5m . . .
. 1.5~ -
2.0m*
3 CCA
Table 3  Correlation coefficients between environmental
factors and CCA ordination axes and ordination summary
’ 1 2 3 4
Environmental factor Axis 1 Axis 2 Axis 3 Axis 4
-0.15 0.51 0 0
Groundwater depth
0.61 0.13 0 0
Soil salt content
CCA
N Summary of CCA ordination
0.37 0.25 0.99 0.71
Eigenvalue
2.2 N - 0.63 0.52 0 0
Species-environment  correlation
( > > > coefficient
) . 2 - 59.2 100 0 0
Cumulative percentage variance
CCA +Monte Carlo of species-environment relations
(P<0.01).CCA 2 (%)
0.002

- 100% ( 3) Test of significance of all canoni—
CCA 5 _ cal axes
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Table 4 Result of multivariate regression analysis of the different vegetation types NDVI
T
Vegetation type Model Regression Standard Standardization T test Probability Other statistic test
coefficient deviation  regression coefficient of test
N 1 0.584 0.310 19.054 0.000 R*=0.672
S. heteroptera— I -0.108 0.210 -0.475 -5.177 0.000 F=39.73 Sig=0000
T. chinensis 11| -0.184 0.260 -0.650 -7.088 0.000
1 0. 147 0.124 1.178 0.324 R*=0.853
R. pseudoacacia I 0.802 0.041 0.453 1.976 0.143 F=8.672 Sig=0.057
] 0.855 0.211 0.928 4.047 0.027
I 0.510 0.036 14. 066 0.000 R*=0.520
Cotton I -0.025 0.033 -0.108 -0.772 0.445 F=7.212 Sig=0.002
IIr -0.254 0.073 -0.488 -3.499 0.001
I 0.536 0.058 9.233 0.000 R*=0.417
P. australis I 0.017 0.039 0.071 0.434 0.068 F=7.868 Sig=0.003
I} -0.284 0.072 -0.652 -3.965 0.001

I: Constant; 1I: Groundwater depth; 1II: Soil salt content.
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