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Effects of different long—term fertilization on soil salinity indices and nutrient contents in saline—sodic
paddy fields
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Abstract: To investigate the effects of different long—term fertilization measures on soil salinity indices and nutrient contents, a long—term
sited fertilization experiment of rice has been running for 10 years in saline-sodic paddy fields. Soil samples from 0-60 c¢m were collected
in three layers from no fertilization treatment (CK), the combined application of nitrogen, phosphorus, and potassium fertilizer treatment
(NPK), the single application of manure treatment (M), the combined application of manure and chemical fertilizer treatment (MNPK),
and the chemical fertilizer with straw returning treatment (RNPK). The results showed that soil pH, electrical conductivity, exchangeable

sodium percentage, the concentrations of Na*, CI", and CO3+HCO5 gradually increased, the cation exchange capacity, the concentrations of
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K*, Ca®+Mg™, and SO7, the contents of soil organic matter and available nutrients gradually decreased with increasing soil depth in all

experiment treatments. Compared with CK treatment, soil pH, electrical conductivity, and exchangeable sodium percentage, as well as the

concentration of Na*, CI", and CO3 +HCO3 decreased, the cation exchange capacity, the concentration of K*, Ca*+Mg™ and SOi, the

contents of organic matter, the contents of available nitrogen, available phosphorus, and available potassium all increased in the other four

fertilization treatments. Among them, soil salt contents significantly decreased in the M and MNPK treatments compared with those in CK

(P<0.05), and the contents of soil organic matter and available nitrogen significantly increased in the M and MNPK treatments compared

with those in CK (P<0.05). The electrical conductivity of soil solution increased in NPK treatment with application of chemical fertilizer,

the electrical conductivity at the 0-20 cm soil layer increased by 7.1% compared with that in CK. Therefore, the application of manure or

the combined application of manure and chemical fertilizer will be conducive to the reduction of soil salinity and the continuous

improvement of soil fertility in saline—sodic paddy fields.

Keywords : saline—sodic soil; application of organic fertilizer; straw returning; salinity; nutrient
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F1 EIRAERTRRENTREEBIERSFISEXWMNATEST(FE)

Table 1 F-ratio of ANOVA of effect of fertilization and soil depth on soil salinity indices and nutrient contents

F % Factor pH EC CEC ESP Na* K* Ca*+Mg*

it A A R 105.06%* 145.85% 218.29% 548.36%* 118.37% 50.17%* 226.88%

HRRE 1 355.65% 27.92% 286.89% 947.23% 156.07* 34.67% 901.51%
it NP A Bl - 2 R 8.44% 4.12% 16.60%* 17.21% 6.76% 7.91% 5.16%

% Factor Cl SO% CO¥+HCOs SOM AN AP AK

Jiti JEL Ak P 88.55% 150.66* 142.70% 74.64% 182.93% 285.85% 121.36*

TRRE 299.28% 985.44% 1722.06%  334536%  472631%  2756.79% 1084.71%
JEHE A B - 2 R 6.63% 13.72% 4.36* 1.04 21.65% 89.70%* 10.79%

T R L2 (P<0.05) o
Note: * indicates the significant effects(P<0.05).
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Figure 1 Effects of different fertilization treatments on the parameters of soil salinization and alkalization in saline—sodic paddy field
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Figure 2 Effects of different fertilization treatments on soil salt ion contents at different depths in saline—sodic paddy field
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Figure 3 Effects of different fertilization treatments on soil nutrient contents at different depths in saline—sodic paddy field
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Table 2 Pearson correlation analysis between soil nutrient contents and saline—alkali indexes under different fertilization treatments

F& 5 Parameter  EC CEC ESP Na* K* Ca™+Mg™ cr SO COT+HCO;  SOM AN AP AK

pH 0.488%* —0.769** 0.878** 0.751** -0.702** -0.919%* 0.885%* -0.907**  0.959**%  -0.949*%* —0.949** —-0.866** —0.628**

EC -0.762%* 0.653** 0.739%* -0.620*%* -0.604** 0.475%*% -0.573*%%  0.545%*%  -0.421*%* —0.490%* -0.485%* -0.815%*
CEC =-0.901#%* —=0.772%*% 0.706**  0.854** -0.760** 0.822%*  -0.835%*  0.721** 0.781** 0.801** 0.839**
ESP 0.870%* —0.820%* -0.913** 0.911%* -0.852%*  0.875%*  —0.782%* —0.799%* —(0.780** -0.829**
Na* =0.841%* —0.773*%*% 0.795%* -0.701**  0.736**  -0.614%* -0.655%* —0.594** —0.800**

K 0.741%*%  -0.720*%* 0.632**  —0.636**  0.550** 0.570*%* 0.570%* 0.717*%*
Ca™+Mg™ —-0.850%* 0.888**  —-0.911**  0.892** (.883** (.878** 0.721**
cr =0.779**  0.854**  -0.759%* -0.785%* -0.710%* —0.662**
SOi =0.901**  0.913** 0.911** 0.910** 0.736%*
CO; +HCO; -0.944%* —0.969%* -0.890** —0.654%**
SOM 0.973%% 0.904** 0.552%%*
AN 0.927%% 0.582%*

AP 0.635%*

o RORTE 0.01 K EAR A E

Note: ** indicates that there is an extremely significant correlation between parameters at 0.01 level.
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