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Abstract ; The altered water regime and cadmium pollution in the Three Gorges Reservoir of the Yangtze River, China, has
caused many serious environmental problems. Consequently, it is of great importance to restore the riparian vegetation and
soil. Salix variegata is potentially a suitable species for the phytoremediation of Cd—contaminated areas under environmental
flooding conditions. To determine the microorganism community and enzymatic activity in Cd - contaminated soils under
flooding conditions, an experiment with a factorial design was conducted. Treatments included two water regimes and four
Cd concentrations. The water treatments were ambient water supply (CK) and light flooding (FL). In terms of cadmium,

there was a control (0 mg/kg), and cadmium treatments with low (0.5 mg/kg), moderate (2 mg/kg), and high
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concentrations ( 10 mg/kg). Each cadmium treatment was conducted with and without S. variegata. Soil samples were
collected on the 60"and 120" day following treatment , and the characteristics of soil microorganisms and enzymatic activities
were determined. The results showed that; (1) S. variegata plantings significantly increased the quantity of bacteria in the
soils on the 60" day (P < 0.05) and slightly increased the quantity of actinomycetes and fungi. (2) The quantity of soil
microorganisms under flooding conditions was much lower than that in the normal water supply groups. Flooding significantly
decreased the quantity of bacteria and fungi on the 60" day, and the quantity of actinomycetes and fungi on the 120" day
compared with that of the normal water supply groups (P < 0.05). (3) The Cd treatments had little effect on the quantity of
soil microorganisms (P > 0.05). The primary reason may be the relatively low concentrations of Cd in this study. (4)
Planting S. variegata significantly improved the activity of phosphatase in the soils on the 60" day and the activities of
urease and invertase in the soils on the 120" day (P < 0.05). (5) The activity of phosphatase on the 60" day, and the
activity of urease, invertase, and phosphatase on the 120" day were significantly reduced by flooding. (6) The activity of
phosphatase on the 60" day and the activity of urease on the 120" day were significantly reduced by Cd stress. In summary,
microorganisms and enzymatic activity in soils, which were sensitive to Cd stress and flooding, could be used to estimate the
effect of phytoremediation on Cd-contaminated soils in the riparian area of Three Gorges Reservoir. Planting S. variegata
could improve the status of microorganisms and enzymatic activity in Cd-contaminated soils under flooding conditions. S.

variegata has significant potential to improve Cd-contaminated soils in a flooded environment.

Key Words: Salix variegata; flooding; Cd; quantity of microorganisms; soil enzymatic activity
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Table 1 The basic physico-chemical characteristics of soils

o e
oL 24 25 240 i s A cd
pH & Total N/ Total P/ Total K/ Available P/ Available K/ Total Cd/
matter/ (/ke) (/ke) (/ke) hydrolysable N/ (me/ke) (me/ke) (me/ke)
m m m
(¢/kg) i i i (mg/kg) i i i
7.83 15.23 0.99 0.78 12.21 81.27 11.83 186.27 0.53
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Table 2 Experimental design

Cd Ve B 4bF M 57K AL PE Plant and water treatment

Cd treatment TR K CK TeAUYIKHE FL HHPIERHK PCK A AEYI KA PFL
T,(Omg/kg) CK, FL, PCK, PFL,
T,(0.5mg/kg) CK, FL, PCK, PFL,

T,(2 mg/kg) CK, FL, PCK, PFL,

T,( 10mg/kg) CK, FL, PCK, PFL,
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Table 3 Correlations between quantities of microorganisms and enzymatic activities of soils

BRRRRGIEYE  RERARIR IR i A4 ELAEL &k
Fisf 1] Phosphatase Invertase Urease Quantities Quantities of
activity activity activityactivity of fungi actinomycetes

60 d ANTEHEL Quantities of bacteria 0.258 0.274* 0.317" 0.261 0.317"

LR H %L Quantities of actinomycetes 0.264 0.382** 0.151 0.322"

ELE Quantities of fungi 0.152 0.035 0.065

WKBEE 1 Urease activityactivity 0.163 0.101

TERERET PE Invertase activity 0.265
120d  ZHE%L Quantities of bacteria 0.128 0.014 -0.077 0.096 0.077

Ji 4R %L Quantities of actinomycetes 0.455 ** 0.236 0.163 0.524 **

BT Quantities of fungi 0.412** -0.028 0.017

WRBEE P Urease activityactivity 0.273* 0.218

HEVEREEE Invertase activity 0.245

w w43 IFRIRTE 0.05 5 0.01 KV FERRE

3 e

TIERUEY R R R S A R N R — B S) R RE R Sl MR SEER 35 YR L
Fe el R /K B 55 TR R SR T e R b — D) AR A RO AR A 1
EERO NGO = N CEZ SR U A Sl e R (15 R e st 2287/ ey U DY S Rt (PR b £7 84 DI S 55 N
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Fig.1 Quantities of microorganisms in the soil of each treatment
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Fig.2 Soil enzymatic activities
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