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Effects of Cycle Irrigation with Brackish and Fresh Water and Biochar on
Water and Salt Transports of Coastal Saline Soil
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Abstract: For saline soil reclamation using brackish water in coastal areas indoor infiltration tests were
carried out to investigate the water and salt transport processes of coastal saline soil under different cycle
irrigations with brackish and fresh water and biochar application. There were four cycle irrigation
treatments that was continuous freshwater irrigation ( fresh — fresh) began with freshwater irrigation
then brackish water irrigation ( fresh — brackish)  began with brackish irrigation and then freshwater
irrigation ( brackish — fresh)  continuous brackish water irrigation ( brackish — brackish) . The biochar
application rates were 0 t/hm” 15 t/hm” and 30 t/hm” respectively. According to the results the water
movement of coastal saline soil was mainly affected by the initial infiltration water quality. The cycle
irrigation of brackish —fresh was more beneficial to soil water infiltration and increased the infiltration rate
by 8.2% ~46.9% . The cycle irrigation of brackish — fresh also slightly improved soil moisture content.
Biochar promoted water infiltration under cycle irrigation with brackish and fresh water and increased
wetting front distance accumulated infiltration amount infiltration rate and soil moisture content.
Biochar application at 15 t/hm” was most conducive to soil water transport increasing the infiltration rate
by 3.5% ~22.0% . The soil salt content of fresh — brackish and brackish — fresh was lower than that of
brackish — brackish while the desalinization rate and depth coefficient were higher. The cycle irrigation
of brackish — fresh increased the desalinization rate and the cycle irrigation of fresh — brackish could
increase the desalinization depth. The addition of biochar was beneficial to soil salt leaching under cycle
irrigation  which increased the desalination rate and desalination depth coefficient by 9.1% ~ 15.0%
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and 1. 1% ~7.5%

respectively. Biochar also increased the content of Ca’* and Mg®"  which promoted

Na* leaching and mitigated the risk of brackish water irrigation. The effect of biochar on salt leaching was

limited when the biochar application rate was increased to 30 t/hm’.

The research result showed that

15 t/hm* biochar combined with cycle irrigation with brackish and fresh water improved infiltration

characteristics water holding capacity and salt distribution of coastal saline soil

which could provide

references for the development and utilization of saline soil and brackish water in coastal regions.

Key words: coastal saline soil; brackish water; cycle irrigation; biochar; infiltration; water and salt
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Tab.1 Main properties of coastal soil and biochar
Na* Ca* Mg+
/ / pH
- / . 1 (g ) / / / / / /
‘cm .
T (anteem ) (emeay (mmol®*+L0%) (emolokg ) (goke ™) (mgekg ™) (mgrkg™!) (merkg ™)
(dSem™")
1. 40 31.9 27.4 1.96 8.31 12.6 10.7 8.6 258.0 38.0 22.0
0.20 4.50 9.4 10. 1 61.6 655.0 35.4 32.2 24.3
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Tab.2 Main properties of infiltration water
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(mgeL™") (mgeL™") (mgeL™") (mgeL.™") (mgeL™") (mgeL™")
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Tab.3 Kostiakov model result of soil infiltration rate 0 ~25cm °
under cycle irrigation with brackish and fresh water N N 0 ~25cm
and biochar application 0.2% ~0.5%.0.7% ~2.8% 1.2% ~
3.7%
/ o 15.30 t/hm’
(t<hm"?) 0 ~25cm 0 t/hm’
K 0.416 0.412 0.507 0.511 7.6% ~9.6% 10.9% ~11.9% .
n 0.476 0.469 0.481 0.464
0 R? 0.916 0.927 0.901 0.958 2.2
RMSE/( ememin~') 0.031 0.052 0.033 0.058 6
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Fig.7 Desalinization rate of soil profile under cycle irrigation with brackish and fresh water and biochar application
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Tab.4 Soil desalinization depth coefficient under cycle

irrigation with brackish and fresh water and biochar

N N application
3.3% ~6.7% +6.8% ~ /
(tshm~2)
5 0 0. 866 7 0.8090 0.767 4 0.7262
1530 t/hm 15 0.9070 0.8571 0.8237 0.784 8
0 t/]qm2 4.4% ~ 30 0.8750 0.846 2 0.8158 0.7467
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