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Table 1 Physico-chemical properties of the tested soils
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Fig.1 P adsorption curve of upland red soil and paddy soil



2357
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Table 2 P sorption and buffering parameters of soil samples

W(Smn)(mg'kg)  MBC(mL-g!)  bAmLpg)) R w(Sw)/(mgkg!) MBC/AmLg')  bAmLpg)) s
536 69.454 0.129 0.992 1168 205.622 0.176 0.910
1 603 87.989 0.146 0.986 880 154.095 0.175 0.957
2 591 47737 0.081 0.968 789 127.761 0.162 0.952
3 593 45.152 0.059 0.905 1050 101.465 0.097 0.960
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8 482 35.224 0.094 0.993 672 88.613 0.132 0.966
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Fig.2 P desorption curve of upland red soil and paddy soil
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The effect of flooding on the phosphorus sorption and phosphorus desorption
properties of upland red soil and paddy soil from Jiangxi province

SHAO Xinghua, ZHANG Jiangzhong, WANG Aiping

Department of Life Science, Shangrao Normal College, Shangrao 334000, China

Abstract: The purpose of this study was to determine the effect of flooding on phosphorus adsorption-desorption characteristics and
on oxalate extractable phosphorus of two soils. In a laboratory incubation study, two soils were flooded for a period of 0 (control), 1,
2, 3, 4, 8 weeks. After the incubation period, P adsorption and desorption experiment were carried out. Sorption isotherms were de-
scribed by the classical Langmuir equation. At the end of desorption experiment, P,, was determined. The results form the adsorption
experiment showed that upland red soil adsorbed less P under reduced than oxidized conditions. Soil reduction also caused an in-
crease in P-sorption. There was a large increase in the phosphate sorption capacity after 1 week flooding in paddy soil. Less
P-sorption increased under reduced condition in paddy soil after 2, 3 week flooding and then decreased. With prolonged waterlogging,
an apparent decrease in maximum buffer capacity was observed for two soils; however, 4 week flooding was an exception. Flooding
caused an inconsistent variation in bonding energy of two soils.

Desorption of adsorbed P under reduction was greater in acid ammonium oxalate solution than in CaCl, solution. Desorbed P
increased with level of applied P and desorption patterns of adsorbed P were similar to adsorption patterns but values of P in solution
were lower at desorption in CaCl, solution. Paddy soil adsorbed less P and desorbed more P than upland red soil because total P and
Olsen-P of paddy soil were larger than that of upland red soil.

The amount of oxalate extractable P (P.y) increased after flooding. Releasing of adsorbed P and reabsorbed by newly formed
iron oxide was the main reason of P, increasing after flooding.

Key words: upland red soil; paddy soil; oxalate extractable phosphorus; P availability; flooding
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