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Effect of Biochemical Fulvic Acid on Water and Salt Transport
Characteristics in Saline-alkali Soil

SUN Yan WANG Jian WANG Quanjiu QU Zhi WANG Chunhong ZHANG Xiyuan
(State Key Laboratory of Eco-hydraulics in Northwest Arid Region of China, Xi’an University of Technology, Xi’an 710048, China)

Abstract; Chemical amendment is an effective measure to improve soil water and salt environment under
saline alkali stress and alleviate land secondary salinization in arid areas of Northwest China. The water
and salt transport characteristics and infiltration model parameters of medium saline-alkali soil at different
biochemical fulvic acid ( BFA) application rates (0 g/kg, 1 g/kg, 2 g/kg, 4 g/kg and 8 g/kg) were
investigated through the one-dimensional vertical infiltration test. The results showed that after the
infiltration, compared with no application of BFA, the cumulative infiltration amount at the BFA
application rates of 1 g/kg, 2 g/kg, 4 g/kg and 8 g/kg was increased by 1.00% , 4.67% , 7. 14% and
3.44% . The soil water infiltration rate was decreased first and then increased with the increase of BFA
application, respectively, the average volumetric water content of soil profile was increased by 8.90% ,
17.70% , 20.41% and 11.67% , respectively. In addition, at the 0 ~20 cm soil layer, the average
desalination rates were 5.29% , 27.04% , 42.77% and 14. 74% , respectively. At the same time, the
Philip model, Green — Ampt model and algebraic model could well simulate the soil water infiltration
regulation at different BFA application rates, and there was a functional relationship between model
parameters and BFA application rates. Compared with no application of BFA | the soil infiltration rate S
and the soil saturated hydraulic conductivity K, were decreased, and showed a trend of first decrease and

then increase with the increase of the BFA application amount, and the minimum value was obtained at
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application rate of 4 g/kg. The suction S, at the wetting front and comprehensive shape factor a were

increased first and then decreased, and the maximum value was obtained at application rate of 4 g/kg.

Therefore, the application amount of BFA significantly affected the characteristics of soil water and salt

transport, and the application amount of 4 g/kg had obvious effects on water conservation and desalination

of medium saline-alkali soil in Xinjiang.

Key words: saline-alkali soil; biochemical fulvic acid; water and salt transport; infiliration model
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Fig. 1  Variation curves of soil wetting front depth

under different application amounts of BFA
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Tab.3 Effect of different application amounts of BFA on fitting results of infiltration model

0 g/kg 1 g/kg

2 ¢/kg 4 g/kg 8 g/kg

2 s/ K,/ s/ KS,/

2 1 2

s/ KS,/ % KS,/ s/ KS,/

(Cm'ﬂlini[“) (em“+min ") (Cm'minio's) (em?+min ~') (Cﬂl'nli1170'5> (em?+min ~") (Cﬂl'minio"s) (em? min ~") (cm-min’o";) (em? min~")

LA H 0. 603 1.483 0.551 1.458 0. 458 1.655 0.422 1. 665 0.51 1. 695
IR AL 0.723 1.231 0.638 1.257 0.526 1. 442 0.536 1.312 0. 607 1.425
HXTR 2/ % 17.01 -20.49 13.67 -15.83 12. 89 - 14. 80 21.24 -26.98 15.95 -18.98
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Fig.9 Theoretical and measured values of soil moisture content
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