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Effects of macropore and colloid release on vertical migration of
available phosphorus in farmland soil of Taihu Lake region

LI Yong'? ,YUAN Jiahui’,ZHANG Weiwei’, WANG Shuang’
(1. Key Laboratory of Integrated Regulation and Resource Development on Shallow Lakes, Ministry of Education ,
Hohat University, Nanjing 210098, China
2. College of Environment ,Hohai University , Nanjing 210098 , China )

Abstract: To investigate the effects of macropore flow in farmland soil and colloid release caused by agricultural ac-
tivities on the vertical migration of phosphorus and groundwater pollution, parallel soil column experiments were con-
ducted using agricultural soil from the Taihu Lake Basin. The results show that the release of colloid (with a con-
centration of about 50 mg/L) in soil accelerated the vertical migration of colloid and available phosphorus,and the
leaching rate of available phosphorus at the soil column bottom (100 ¢m in depth) reached 0.15kg/(m” - d) ,about
15.4% higher than it was with no obvious release of soil colloid. Furthermore,the existence of macropores (5% in
volume) in soil significantly increased the leaching rate of available phosphorus,with a value of 29.9 kg/(m® « d)
at the soil column bottom. The preferential flow caused by macropores played a critical role in the leaching of
colloid and available phosphorus. However, the release of soil colloid accounted for 3.2% of the increase of the
leaching rate of available phosphorus when macropores existed. Soil colloid release altered the chemical characteris-
tics of soil,,such as pH and electric conductivity, and then influenced the transport of solutes in soil. Preferential

flow caused by macropores and soil colloid release caused by agricultural activities exist across the agricultural area
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of the Taihu Lake Basin. Macropores and soil colloid accelerated the vertical infiltration of phosphorus, which in-

creased the risk of groundwater pollution caused by phosphorus.

Key words : farmland soil ; soil column experiment;soil colloid ;macropore flow ;available phosphorus ; vertical migra-

tion; Taihu Lake region
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Fig. 1 Changes of percolation flux and cumulative percolation flux at bottom of soil column
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Fig. 2 Change of soil colloid concentration in percolate at bottom of soil column
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Fig. 3 Change of available phosphorus concentration in percolate at bottom of soil column
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Fig. 4 Change of pH value in soil column
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Fig. 5 Change of electric conductivity in soil column
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Fig. 6 Distributions of available phosphorus flux at bottom of soil column
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