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Table 1 Water environment situation of the test site
ErRes - B /NTU KR/ C JEIR/1x W4/ (mg/L) HL 3/ (pS/ em)
)
Number ! Turbidity Water temperature Illumination Dissolved oxygen Electrical conductivity
WE-2 8.68 19.95 22.76 449.67 7.75 446.33
WEF-5 8.61 19.77 22.02 18.79 7.45 473.00
WEF-15 8.49 20.26 20.94 0.11 5.73 467.67
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Table 2 Physical and chemical properties of the soil samples

Ak 21 AHLBT/ (2/ke) 2R/ (g/kg) W/ (g/ke) FH 8§ F 283 5t / (cmol/kg)
Treatment pH Organic matter Total nitrogen Total phosphorus Cation exchange capacity

WEF-0 6.86d 18.90¢ 1.19d 0.48¢ 20.70d

WEF-2 7.00c 22.61a 1.62ab 0.60a 22.15¢

WF-5 7.22b 15.21f 1.26¢ 0.55b 21.45¢d

WF-15 6.80e 21.36b 1.65a 0.56b 22.00c

DS-0 7.54a 11.14g 1.32¢ 0.56b 20.70d

DS-2 6.81e 16.09e 1.60b 0.46¢ 25.80a

DS-5 6.75f 16.87d 1.70a 0.47¢ 25.50a

DS-15 6.41g 17.01d 1.74a 0.51c 24.20b

W WA R NG 5 FoR 22 7 1 3 (P <<0.05) .

Note: Different letters within each column indicate significant difference(P<C0.05).
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T IA], Different small letters indicated significant difference among different flooding depth at 0.05 level. The same as below.
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The inorganic nitrogen content of different flooding depth in the soil
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Fig.2 The enzyme activities related to nitrogen transformation of different flooding depth in the soil
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Table 3 Correlation analyses between nitrogen transformation and enzyme activities under different flooding depth
EBI2 JiR T P2 e 30 I it il R 0 I it P il TR 30 I it
N form Urease Hydroxylamine reductase Nitrate reductase Nitrite reductase
) 0.177 0.713" ¢ 0.810* * 0.846 " *
Ammonium nitrogen
A% Nitrate nitrogen 0.771** 0.470* 0.044 0.480
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Effects of water-flooding in water-level-fluctuating
zone of Three Gorges Reservoir on transformation of
soil nitrogen form and activities of related enzymes

CHENG Li' ZHANG Zhiyong'? LI Chunhui' WAN Chengyan®
HU Hongqing' FU Qingling® HU Lian®

1.College of Resource and Environment s Huazhong Agricultural University/
Key Laboratory of Arable Land Conservation (Middle and Lower Reaches of
Yangtze River) .Ministry of Agriculture sWuhan 430070,China ;
2.Institute of Hydroecology ,Chinese Academy of Sciences ,Wuhan 430064 ,China

Abstract The purple soil is typical in the water-level-fluctuating zone of Three Gorges Reservoir.
Nitrogen transformation and soil enzyme activities of the soil were investigated at four water depths (0,
2,5 and 15 m) in situ experiment.Results showed that the contents of ammonium and nitrate decreased
gradually with the increase of water depth after 180 days flooded.Compared with non-flooded (0 m) ,the
contents of ammonium increased significantly at 2 m depth and nitrate decreased significantly at 15 m
depth(P <C0.05).0n the whole, soil ammonium and nitrate were significantly affected by water depth
(P<C0.05).The content of soil inorganic nitrogen (ammonium and nitrate) at 15 m depth was 3.96
mg/kg lower than that of non-flooded soil. Activities of enzymes related with soil nitrogen transforma-
tion were significantly influenced by water depth(P<C0.05).With the increase of water depth,the activi-
ties of urease and nitrite reductase showed a decreasing tendency. The activities of hydroxylamine reduc-
tase and nitrate reductase decreased first and then increased. Activities of all soil enzymes reached the
maximum at 2 m depth.Except for urease,activities of other enzymes were higher than that of non-floo-
ded soil.It is indicated that water depth has an important influence on nitrogen transformation and activi-
ties of soil enzymes.

Keywords Three Gorges Reservoir; water-level-fluctuating zone; in situ experiment; water depth;
seasonal flooding and drying; soil nitrogen forms; enzyme activity
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