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146.8% 1757.5%
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- 2011 pH
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pH 2010
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150 m pH
2
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Table 1 The pH, organic matter and phosphorus contents of soils from Shuangjiang and Gaoyang sites after drain-flooding-drain process
pH pH
(m) (g/kg) (mg/kg) (g/kg) (g/kg) (mg/kg) (g/kg)
2010 170 7.11 11.66 15.05 0.44 5.57 16.07 7.17 0.12
165 6.10 19.94 38.12 0.44 5.13 14.2 6.37 0.07
160 591 15.01 15.13 0.33 5.04 16.88 5.23 0.16
155 6.04 14.28 37.52 0.30 5.49 17.37 7.52 0.21
150 6.54 9.19 10.79 0.29 5.76 13.13 1.06 0.20
2010 170 7.67 9.44 10.3 0.64 6.37 11.09 2.19 0.20
165 6.87 11.89 23.19 0.65 6.02 9.18 2.07 0.18
160 6.53 15.3 16.28 0.62 5.57 14.97 2.53 0.20
155 6.58 9.02 12.03 0.35 5.47 10.71 0.25 0.17
150 6.54 9.19 10.79 0.29 5.76 13.13 1.06 0.20
2011 170 7.55 14.18 24.14 0.91 6.43 8.60 9.19 0.42
165 6.77 14.70 23.42 0.67 6.65 9.50 6.70 0.42
160 6.98 13.34 12.28 0.50 5.42 19.09 10.51 0.29
155 6.90 10.23 11.99 0.50 7.87 18.08 14.19 0.41
150 7.76 22.62 18.85 0.68 8.01 32.40 19.69 0.55
2011 170 8.17 10.50 5.68 0.75 6.43 4.15 1.89 0.36
165 6.93 14.78 25.53 0.81 6.10 7.85 1.67 0.33
160 6.92 7.49 5.05 0.48 5.53 6.90 2.87 0.21
155 6.91 8.14 7.23 0.53 6.17 6.95 3.57 0.28
150 7.82 10.23 7.76 0.49 8.07 22.41 16.59 0.57
F2 JNNIHEBEHIREUZ R HERY pH. AIRRBEETLE

Table 2 The variations of basic chemical properties about soils from Shuangjiang and Gaoyang sites after “flooding-drain” cycle

(m)
pH (g/kg) (mg/kg) (g/kg) pH (g/kg) (mg/kg) (g/kg)
170 0.50 1.1 4.6 0.11 0.06 -6.9 -0.3 0.16
165 0.06 2.9 23 0.16 0.08 -1.3 0.4 0.15
160 0.39 -7.8 -11.2 —0.14 —0.04 -8.1 0.3 0.01
155 0.33 0.9 4.8 0.18 0.70 3.8 3.3 0.11
150 1.28 1.0 -3.0 0.20 2.31 9.3 15.5 0.37
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2
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pH 150 m
170 1 1
m 155m
150 m
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3 150 m 39.9%
170 m 31.9%
cc _ > ce — zz 155 m
NAP EPC, 170m 150 m
K, 45.2% 3.74% 42.2% -42.0% 20.4%
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Table 3 The variation of Qn, NAP, EPC, and K,, of soils from Shuangjlang and Gaoyang sites after “flooding-drain” cycle
(m) Qu NAP EPC, K, Qn NAP EPC, K,
(mg/kg) (mg/kg) (mg/L) (L/kg) (mg/kg) (mg/kg) (mg/L) (L’kg)
170 22.8 5.14 0.052 -9.95 253 1.02 -0.014 40.48
165 16.5 12.57 0.153 -3.03 19.7 2.16 0.024 —-11.62
160 8.0 —-0.50 —-0.015 52.17 55.6 4.47 0.009 106.2
155 12.2 2.34 0.021 —60.02 43.6 —0.33 0.015 -56.86
150 39.1 2.10 0.024 -114.9 161.1 8.67 0.074 -37.25
Qm  Langmuir K, = NAP/EPC,
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Fig. 1 The clay contents of soils from different heights of Shuangjiang(a) and Gaoyang(b) sites after flooding or drain
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Fig.2 The Amorphous iron(Fe,) contents of soils from Shuangjiang(a) and Gaoyang(b) sites after drain-flooding-drain process
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Fig. 3 The free iron (Feq) contents of soils from different heights of Shuangjiang(a) and Gaoyang(b) monitoring sites after drain-
flooding-drain process
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Table 4 The variation of Fe,/Feq in soils from Shuangjiang and
Gaoyang sites after a “flooding-drain” cycle

(%)
170 m 165 m 160 m 155 m 150 m
-5.45 -7.29 11.91 -11.41 12.40
-12.74 -13.17 —-17.54 16.69 94.46 3
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Soil Property Changes Under Drain-Flooding Condition in Xiaojiang
Water-level-fluctuating Belt of the Three-Gorge-Reservoir Region

ZHU Qiang'?, ZHANG Zhi-yong'?, HU Hong-qing'’, WAN Cheng-yan”, HU Lian® LIU Hui
(1 College of Resource and Environment, Huazhong Agricultural University, Wuhan 430070, China; 2 Key Laboratory of
Ecological Impacts of Hydraulic-Projects and Restoration of Aquatic Ecosystem of Ministry of Water Resources, Institute of
Hydroecology, Ministry of Water Resources and Chinese Academy of Sciences, Wuhan 430079, China; 3 College of Urban and
Environmental Sciences, Central China Normal University, Wuhan 430079, China)

Abstract: The soil samples were collected in Xiaojiang River Basin at different altitudes from 2010 — 2011. The changes
of soil physiochemical properties, including soil pH, organic matter, phosphorus and iron oxide, were studied to reveal the
variation of water-level-fluctuating belt soil and its environmental impact. The results showed that: the soil pH, organic matter,
available phosphorus(P), total P, amorphous iron(Fe,), free iron (Feq) and clay content increased after flooding; the soil organic
matter, available P, Fe,, Feq and clay content decreased after drain; the Fe,/Fe, of soils decreased from Shuangjiang and Gaoyang
sites in 170 m and 165 m altitudes under a “drain-flooding” cycle, but the Fe,/Fe, increased significantly by 12.4% and 94.5%,
respectively, in 150 m altitude. As the physiochemical properties of soils changed obviously change under “drain-flooding”
process and P accumulated, the increasing environmental risk should be taken into consideration seriously.

Key words: Three-Gorge-Reservoir Region, Water-level-fluctuating belt, Drain-flooding, Soil physiochemical properties
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