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Characteristic research on the soil salinity in coastal
cotton field of the Yellow River Delta

WU Cong-wen'?, CHEN Xiao-bing®, WANG Song-tao®, JIANG Ming-liang**,
YAN Kun?, FU Ting-hong’, JIN Hai-zhu'
(1. College of Life Science, Yantai University , Yantai, Shandong 264005, China ;
2. Key Laboratory of Coastal Zone Environmental Processes, Chinese Academy of Sciences, Yantai, Shandong 264003, China;
3. Shandong Provincial NO .4 Instituie of Geological and Mineral Survey, Weifang, Shandong 261021, China;
4. College of Environmental Science and Engineering, Chang’ an University, Xi’ an, Shaanxi 710064, China)

Abstract: Using the correlation analysis and principal component analysis methods, the characteristics of soil salini-
ty in the cotton experimental field of Yellow River Delta was carried out research. The results showed that: The soil of the
experimental region was the moderate salinization, and salt appeared a certain surface aggregation phenomenon. The salt
base ions in each soil layer, the Na* was the dominant cation and the C1~ was the dominant anion. These two ions toxic
for cotton growth were particularly prominent role. The soil salt content presented the significant positive correlation with
the content of Na*, SO,>2~, Cl-, Mg2+ , Ca’*, NO;>~ and HCO;>~ . The Na*, Cl~, and SO,>~ were the major
characteristic factors affected the soil salinization of the experimental cotton field. This research results cran be provided
the theoretical basis and practical basis for the scientific management of the saline land and sustainable agricultural devel-
opment in the Yellow River Delta.
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Fig.1 The plane distribution chart of the field sampling points
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Table 1 The statistic characteristic values of the soil salt content in different soil depth of the test cotton field

- . o g " . I

/em Agkg™)  /gkg™)  /(gkg™)  /(gkg™h) /(gkg™") variation/ %
0~20 1.167 7.224 3.970 4.093 2.113 0.093 —1.481 53.22
20 ~ 40 1.015 6.820 3.321 3.460 1.818 0.225 -1.173 54.74
40 ~ 60 1.058 6.957 3.770 3.624 2.097 0.212 -1.530 55.62
60 ~ 80 1.186 7.273 3.848 3.960 2.248 0.229 -1.590 58.41
80 ~ 100 1.368 8.146 3.875 3.665 2.203 0.440 -1.050 56.85
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Table 2 The mean content of each salt base ion in different soil depth and percentage to the total ion content contentdifferent in depth

+JZ/em GeitE

Soil layer Staristic Na* K* Mg+ Ca®* HCO; - cl- NO,~ 80,2~
02 X Average content/(g-kg™!) 0.802 0.094 0.092 0.271 0.604 1.130 0.243 0.735

¥ Concentration/ % 20.200 2.370 2.320 6.820 15.210  28.460 6.120  18.510

-2 Average content/(g-kg™!) 0.770 0.016 0.075 0.190 0.563 0.928 0.199 0.524

2040 WE Concentration/ % 23.580 0.490 2.300 5.820  17.240  28.420 6.090  16.050
-2 5 Average content/(g-kg™!) 0.875 0.011 0.104 0.210 0.566 1.275 0.174 0.555

00 WE Concentration/ % 23.210 0.290 2.760 5.570  15.010  33.820 4.620  14.720
X Average content/(g-kg™!) 0.902 0.011 0.096 0.201 0.612 1.228 0.174 0.624

00~%0 ¥ Concentration/ % 23.440 0.290 2.490 5.220  15.900  31.910 4.50  16.220
X Average content/(g-kg™!) 0.906 0.083 0.082 0.082 0.614 1.251 0.171 0.588

50100 ¥ Concentration/ % 23.990 2.200 2.170 2.170  16.260  33.120 4.530  15.570

2.3 TEEHERBFERMNEXESH (St) 5 Na* .S0.2~ .Cl~ \MZ* . Ca>* \NO;>~ \HCO;2~
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S B E IR AN Hoh 5 Na* BRI SEM iR, M R
Bk 0.969, Hk ol S0,2- Al -, M1 R E 51 M
0.928 F1 0.927, W5 KM, £ 5845 3L 85 + 5 & i
15, 5 B R IR R B
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Table 3 Correlation Matrix of the various ions and salt content in 0 ~ 20 cm soil layer

TiH Item HCO52~ cl- NO2~ S0,%" Na* K* Mg * Ca** St
HCO;%~ 1
cl- 0.603" 1
NO5~ 0.889" " 0.656" " 1
80,2~ 0.860" 0.745" " 0.939" " 1
Na* 0.837"" 0.889" 0.870" " 0.924" 1
K* -0.010 0.137 -0.016 0.006 -0.077 1
Mg * 0.630" 0.947" " 0.718" * 0.792" " 0.901" -0.10 1
Ca®* 0.615" 0.856" 0.784" 0.836" 0.832" " -0.044 0.928" 1
St 0.824" 0.927"* 0.871" " 0.928" " 0.969" 0.138 0.905" * 0.874" " 1

T * 76 P<0.05 KFTFREAR, » » 76 P<0.01 R FIRBFAMR
Note: * Significant at P <0. 05 level, * * extremely significant at P <0.01 level.
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Table 4  Characteristic value and variance contribution rate of the principal components of soil salinization

A R P RS B PRI 52T 1) F- 7 JiEHe I PRI PR T B 1 5 F
Characteristic value of the Correlation Matrix Square summation of the extraction factor Rotation sums of squared loadings
oy P L s BIH o it
Component FFAE(E ) i FRAE(E TR/ % e FRAE(E TR/ % ARG
- UEA=E:Yi] Hor e/ % - o W% . S R/ %
Characteristic PR, . Characteristic ~ Contribution . Characteristic ~ Contribution .
ZWE I % Cumulative Cumulative Cumulative
value . . value rate value rate
Total variance varlance rate rate
1 5.883 73.537 73.537 5.883 73.537 73.537 5.882 73.530 69.006
2 1.037 12.957 86.493 1.037 12.975 86.493 1.037 86.493 85.769
3 0.718 8.979 95.472
4 0.219 2.740 98.212
5 0.080 0.994 99.206
6 0.046 0.580 99.786
7 0.015 0.192 99.979
8 0.002 0.021 100.000
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Table 5 The principal component factor loads after rotation

FE 4> Principal component

F8HR Index

1 2
HCO;%~ 0.805 -0.356
cl- 0.932 0.219
NO;2- 0.872 -0.348
80,2~ 0.925 -0.277
Na* 0.959 -0.180
Mg+ 0.924 -0.011
Ca?* 0.908 -0.065
K* 0.126 0.762

F G R 2 R AT R 5 R A e
IR RN, 3R 5 4 TR E UG A i
AR, AT R 3 0 R ORI R AL AR
PIHT 2 A E R R

F1 = 0.805ZX1 + 0.932ZX2 + 0.872ZX3
0.9247ZX4 + 0.959ZX5 + 0.925ZX6 + 0.908ZX7 +
0.126ZX8

F2 = - 0.356ZX1 + 0.219ZX2 - 0.348ZX3
0.277ZX4 — 0.180ZX5 — 0.011ZX6 — 0.065ZX7 +
0.762ZX8
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