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Microorganism population and enzyme activity in substrate of vertical-flow
constructed wetland treating Cd wastewater

ZHANG Chao-lan WEI Bi-mao LIU Min LI Lei LI Zhong-yi GAO Chang
College of Agriculture  Guangxi University ~Nanning 530005 China

Abstract Two vertical-flow constructed wetlands were constructed one with canna indica-echinodorus osiris MH  and
the other with coleus bleumei benth-cyperus alternifolius CF . The relation between microorganism population enzyme
activity and removal efficiency of Cd in inorganic wastewater were studied in the two vertical-flow constructed wetlands

in contrast to vertical-flow constructed wetland without plants CK . The results showed that the microorganism
population and enzyme activity were in the order of MH > CF > CK  the microorganism population and enzyme activity in
the substrate of down-flow chambers were higher than in up-flow chambers the vertical distribution of microorganism
population and enzyme activity in the substrate was in the order of 0—>5 ¢cm > 5—15 cm > 15—20 c¢m in the constructed
wetlands with plants and the removal efficiency of Cd was positively correlated to the amount of fungus actinomyces

and sucrase activity but was not markedly correlated to bacteria and urease activity.
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1

/100 - gt

/ 10*

-1

/ 10*

-1

/cm £ £
0~5 17.0+£2.0 17.5+0.5 131 + 69 2.4+12 30.5+5.3 25.1+£2.3
2007-09 5~15 6.75+0.6 16.8+2.3 31.0£16 9.43+5.0 12.7+0.8 8.32+0.8
15~20 6.22+0.2 12.2+1.1 23.0+12 3.43+1.7 1.68+0.8 1.14%0.0
0~5 6.08+1.4 4.93+0.4 85.3+19 30.8+9.0 49.0+1.5 36.1+4.5
MH 3007-10 5~15 20.8+0.8 13.6+3.0 63.7+6.9 12.8+3.9 39.7+0.8 25.5+4.7
15~20 5.35+0.6 21.7£2.6 35.5£4.0 69.6+1.6 26.5+5.6 9.28+1.6
0~5 24.0£1.5 46.4+0.8 82.9+24 4.2+2.3 38.7+12 19.1+3.9
2007-11 5~15 8.40+2.4 16.0+6.5 2.4+4.8 9.16+1.6 9.52+0.0 11.5+3.2
15~20 8.22+1.7 34.5£0.0 21.1£3.3 2.97+0.8 1.47+4.2 6.54+2.5
0~5 14.3+1.3 8.45+0.4 49.4+27 10.5+5.6 7.97+0.8 5.25+0.0
2007-09 5~15 4.96+0.2 7.72+0.2 26.4+ 14 6.92+3.6 6.47+1.5 1.60 0.7
15~20 2.89+0.2 15.6+1.4 15.0+7.9 6.29+3.5 4.44+1.6 2.74+0.8
0~5 3.72+0.8 4.24+0.6 46.1+4.4 37.7+5.1 27.3%1.5 31.0£2.9
CF 2007-10 5~15 3.00£0.6 6.58 0.4 20.4+1.5 11.8+3.0 5.90£2.3 20.3+0.0
15~ 20 9.23+0.4 8.76+ 1.4 5.53£1.6 3.38+0.8 3.87+0.8 7.76+1.6
0~5 15.6+0.8 23.1+2.3 99.9+ 14 36.5+3.0 23.6+3.0 16.6+3.8
2007-11 5~15 8.79+1.6 33.8+2.4 39.0£5.0 9.57+2.4 9.89+0.0 9.57+0.8
15~20 3.44£0.0 11.8+1.7 17.8+0.8 4.11£0.8 6.88+0.0 8.82+4.2
0~5 10.2+0.8 14.7+1.9 5.28+2.7 3.18+1.6 4.75+0.7 6.36+1.5
2007-09 5~15 7.59+0.8 5.50+0.1 1.08+0.6 1.63+0.9 5.42£0.0 545+1.5
15~ 20 6.72+2.3 2.75+0.4 1.14+0.0 1.69+0.9 9.68+0.8 8.99+0.0
0~5 2.75+0.3 4.41+0.1 6.35+1.5 9.45+1.5 26.5+3.0 39.4£0.7
CK 2007-10 5~15 3.22+0.1 2.53+0.2 2.1920.0 1.24+0.8 13.1+1.6 40.4+6.9
15~ 20 6.58+0.3 3.00£0.1 1.67+0.8 3.97+0.8 7.81£0.0 30.0£4.0
0~5 4.80+0.8 11.2+0.8 4.80+0.8 4.79+0.8 15.5+5.3 3.19+0.0
2007-11 5~15 1.26+0.8 14.7+0.8 8.23+0.8 5.98+0.8 4.94+0.8 2.18+0.0
15 ~20 10.2+3.2 16.8+0.0 1.70+0.8 2.24+0.0 5.67+1.6 1.12+0.0
+
2
o Cd / mg L7 Y P>0.05
%
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/ mg kg™t d! / mg kg™ d7!
/cm
0~5 162.05+9.25 148.13 £ 1.32 74.87£1.29 62.19+1.21
2007-09 5-~15 154.83 +13.5 96.50+1.38 65.63+0.93 43.85+0.86
15~20 88.10+ 1.40 67.34+2.88 58.55+0.21 40.67 +0.64
0~5 106.41 +7.18 100.46 +5.98 64.36 + 1.50 63.40+0.43
MH 2007-10 5~15 102.24+9.82 79.73 +2.51 53.17+1.35 41.38+1.50
15~20 75.31+3.86 69.40 +3.91 50.65+1.07 39.57+0.64
0~5 113.04+9.22 103.21+1.23 56.54+2.59 53.22+0.28
2007-11 5~15 107.88 + 0.64 75.63 +0.64 51.15+0.98 44.08 +1.61
15~20 69.21+1.93 59.48 +1.97 40.12+0.63 36.41+0.28
0~5 75.590.00 76.28 +5.12 33.90+1.36 12.23+0.71
2007-09 5~15 62.28+0.00 73.39+0.00 21.77+1.50 7.78+1.57
15~20 63.23£4.11 59.52+1.38 19.60 +0.29 9.50+1.14
0~5 76.43 +4.71 64.75+7.06 33.42+1.21 12.71+£2.99
CF 2007-10 5~15 56.03 +2.41 51.30+3.70 20.82+2.07 8.37+1.57
15~20 56.71+2.51 48.10+6.44 20.01 +£0.50 10.04 £ 1.21
0~5 71.58 +2.44 63.07%0.60 41.11+2.03 20.99 +0.28
2007-11 5~15 49.16 + 1.86 52.71+1.22 29.10+0.56 17.68 +0.35
15~20 49.58 +0.00 46.35+1.89 20.84 +0.49 12.88 +0.98
0~5 96.69 +5.25 72.96 +3.91 18.69+0.29 4.40+0.50
2007-09 5~15 76.86 +0.00 66.37+2.67 10.61+1.57 4.14+0.57
15~20 63.75+1.38 76.69 + 4.21 7.38+0.43 5.41+0.64
0~5 80.93 +7.02 65.85+4.67 20.27 +1.00 5.05+0.57
CK 2007-10 5~15 60.21 +1.20 50.41+7.15 10.69 +2.28 4.70+0.36
15~20 48.12+1.24 64.17 +2.46 7.37+0.14 6.01+0.64
0~5 81.47+3.64 50.79 +1.22 18.62+0.84 6.80+0.21
2007-11 5~15 52.86+0.62 50.41+3.75 10.21+0.42 5.57+0.56
15~20 47.16 +1.31 59.31+1.29 7.84+0.42 9.57+0.91
+
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