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Abstrd‘ét Phosphatases play important roles in converting organic phosphorus into” mq;ganlc phosphorus in soil. However, studies from this perspective on the water-level-
fluctuation zone: (W, LFZ of the Three Gorges Reservoir are'limited. In this stud;c ‘ﬁhosphalase activity and the forms of phosphorus were analyzed. Soil samples were collected
in the'river Basin of the Pénxi River in the WLFZ during a drying period. The correlation between phosphatase activity and phosphorus forms and the impacts of phosphatase
activity on'the phosphorus forms were analyzed. The results showed that the contents of H,0-P,, NaHCO,-P;, and NaOH-P, in the soils of the WLFZ were higher than those
in the soils by the river. In addition, a higher altitude resulted in higher contents of bio-enzymatically hydrolysable phosphorus and NaOH-P . Furthermore, redundancy
analysis (RDA) showed that the contents of organic matter and amorphous Fe and Mn were the main factors affecting soil organic phosphorus forms. The average activities of
acid phosphomonoesterase ( ACP) , alkaline phosphomonoesterase (ALP), phosphodiesterase (PDE) (all in p-NP), and phytase (PAE) (in P) in the soils of the WLFZ
were 1.40, 2.60, 0.44, and 11.43 pmol (g-h) ~", respectively. Moreover, the activities of different phosphatases increased with altitude. Soil plant biomass and microbial
biomass were important reasons for the difference in spatial distribution of phosphatase activity in the soil of the WLFZ. Phosphatase activities were significantly positively
correlated with the contents of organic phosphorus forms but negatively correlated with the content of bioavailable phosphorus. A higher soil phosphatase activity and a lower
content of bioavailable phosphorus were usually detected in soil samples taken at a higher altitude. In the early stage of flooding, phosphatase converted organic phosphorus into
inorganic phosphorus at a relatively high rate, and the risk of phosphorus release to the overlying water body was also high. This study contributed to a comprehensive
understanding of the geochemical cycle of soil phosphorus in the soil of the WLFZ.

Key words: Three Gorges Reservoir; soils of water-level-fluctuation zone( WLFZ) ; altitude; phosphorus form; phosphatase activity
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Fig. 1 Sampling sites in Pengxi River WLFZ
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Table 1  Coordinate and altitudes of sampling sites

e SRR ZEBBEALBR KA/ m

S1 JFE(KX) E108°27'32. 16", N31°08'20. 88" 155

S2 R (QK) E108°29"2. 58", N31°07"20. 88" 145, 155 #1165

S3 FERE(YL) E108°33'54. 42", N31°05'0. 36" 145,155, 165 #1175
S4 B (QM) E108°33"13. 56", N31°07'57. 72" 145, 155, 165 H1175
S5 FPFH(GY) E108°40'27. 06", N31°06'11. 04" 145, 155, 165 H1 175
S6 # A (HS) £108°40'49. 56", N30°59'59. 76" 145, 155, 165 F1175
S7 MAL(ST) E108°40'33. 72", N30°56'53. 88" 145, 155, 165 #1175
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Table 2 Physicochemical characteristics of soil in WLFZ
i e oM 1’3{%1 Feﬂj{a Mn,, ﬂJ?{E;
/mg-g /gkg ! /gkg ™!
S1 6.89b 41.79a 2.47a 0. 14a
S2 7.02 +0. 14a 56.00 +16.22a 2.17 £0.73a 0.28 +0. 16a
S3 7.06 +0. 16a 54.72 +11.71a 2.10 £0. 30a 0.25 +0. 13a
sS4 6.72 £0. 06b 61.48 +18.12a 1.96 +0. 85a 0.22 +0. 14a
S5 6.66 +0. 14b 71.70 +7.75a 2.73 £0.23a 0.24 +0.09a
S6 7.24 +0. 16a 71.23 +27.03a 2.66 +0. 81a 0.31 +£0.09a
S7 7.09 +0. 10a 59.18 +15.78a 2.55+1.22a 0.26 +0. 12a
145 m 7.06 £0. 26a 44.53 +11. 24¢ 2.04 +£0.37b 0.26 +0.07b
155 m 7.04 £0.23a 63.34 +8.78b 2.70 1. 04ab 0.31 +0. 12ab
165 m 6.92 +0.24b 78.12 +13.79a 2.77 +£0.47a 0.32 +0. 06a
175 m 6.79 £0.22¢ 65.05 +13. 20ab 1.89 +0. 62b 0.13 +0. 10b
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Fig. 3 Contents of phosphorus at different
altitudes in the soil of WLFZ
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