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Abstract: Soil salinity and the shortage of fresh water resource are the major factorsto limit sustainable devel opment of agricultureindustry in the newly reclaimed coastal tidal flat
soil in northern Jiangsu Province. The results from previousinvestigation demonstrate that this area has saline water resources with a shallow groundwater table. Rice as amoderate
salt-tolerant crop is cultivated widely in thisarea. Thus, an experiment has been conducted to evaluate the effects of irrigation water with different salt concentration on soil salinity,
grainyield and water use efficiency in the region. Field experiments always are time-consuming and expensive. Whereas, simulation models play an increasingly important rolein
predicting long-term effects of saline water irrigation on soil salinity and crop production. The objective of this paper was to use SWAP model to evaluate the effects of irrigation water
with different salt concentration on rice water use efficiency and the dynamic of soil salt concentration in a paddy field based on afield experiment results. Rice was grown on a sandy
loam soil and surfaced irrigated with three water quantities (V1, V2 and V 3) and five different salt concentrations (C, M1, M2, M3, Maand Mb), respectively. SWAP model was
calibrated and validated based on the field experiments. Model simulation results agreed well with the observed values. For example, the root mean squared error (RM SE) for the salt
concentration were 0.60 mg cm-3 from simulation and 0.50 mg/cm3 from the experiment, and the simulated and observed values distributed along the 1:1 line. For the grain yield, most of
therelativity error (RE) values were less than 10%. Furthermore, the water use efficiency (WUE) and dynamics of soil water and salt for rice were analyzed based on SWAP simulation
results. The results showed that the grain yield and WUE increased with the increase of irrigation water quantity, but the effect of irrigation quality on grain yield and WUE was not as
obvious asirrigation quantity. And the high rice yield and WUE were obtained under sufficient irrigation amount with 1.5 mg/cm3 salt concentration, i.e. MaV 3 treatment. The soil salt
was accumulated at 60- 90 cm soil depth for all theirrigation treatments, and the depth for soil salt accumulation was related to irrigation water quantity and quality. The highest salt
concentration was 8.94 mg/cm3 occurred at 85 cm soil depth for M3V 3 treatment. Even so, the soil still was considered as non-salinized soil based on the saline soil classification
standard for coastal regionsin China. The degree of soil salinity was not increased after the brackish water irrigation and the main outflow of soil salt was through deep percolation.
Finally, the validated model was used to predict the soil salt concentration distribution characteristics under optimal irrigation treatment for long-term brackish water irrigation. Ten-
year simulation showed that the with 1.5 mg/cm3 salt concentration, the water irrigation would not result in soil secondary salinization for 0-100 cm soil depth. The study provided
useful information for utilization of local slight saline water.
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