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Temporal and Spatial Characteristics of Substrate Enzyme Activities and Bacteria

Physiological Groups in Constructed Wetland
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Abstract :Six enzy mes and five bacteria physiological groups from the substrate (soil) of integrated vertical flowing constructed wet-
land are chosen to study te mporal and spatial characteristics . The research results show that significant differences existed in each en-
zyme during different months ( p <0.05) . The enzy me activities of cellulase , protease and phosphatase were significantly higher in
June , Septe mber and Dece mber than those in March ; The enzy me activity of g glucosidase in June was significantly higher than those
in other months ; While urease activities in both Septe mber and Dece mber were extre mely significantly higher than those in March and
in June ( p<0.01) ; But the dehydrogenase was different from the above- mentioned enzy mes , which had higher enzy me activities in
June and in Dece mber than in March and in Septe mber. Compared with the te mporal characteristics , the spatial characteristics of all
six enzymes show consistency : the enzyme activities in the dowmflow chamber were significantly higher than those in the up-flow
chamber ( p <0.05) , and all of the enzyme activities in both chambers were relatively lower with the increasing depths of substrate
layers. The numbers of bacteria physiological groups were at peak in June and Septe mber and their spatial characteristics were the
same with enzyme activities .
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Table I  Substrate enzyme activities of different months in the constructed wetland
3 6 9 12
Jugrg™! 378 .19(14.14)" 989 .31(42 .42) 1000 .12( 46 .63) 1052 .49( 41 .82)
/mgeg! 1.24(0.14) 1.04(0.27) 1.05(0.02) 1.35(0.02)
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Jugrg ! 20.55(4.07) 52.31(13.84) 40.00(8 .23) 38.27(8 .88)
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Table 2 Influent quality of the constructed wetland
( Cond) . DO ORP COD BOD TN TP 1P
/ pH -1 tc o1 -1 o1 o1 -1 o1
/ps*cm / mg* L / mV / mg* L / mg* L / mg* L / mg* L / mg* L
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Fig.l  Substrate enzy me activities of different sites in the constructed wetland
3
Table 3 Soil organic matter and total nitrogen of different sites in the constructed wetland
0~5cm 20 ~25cm 50 ~55cm
1 2 1 2 1 2
/ % 11.43(0.62)" 9.59(0.05) 2.28(0.30) 0.72(0.21) 1.22(0.48) 1.08(0.70)
/g kg™ ! 5.0(0.32) 3.1(0.12) 4.0(0.30) 3.0(0.11) 3.0(0.15) 2.0(0.11)
4
Table 4  Physiological groups numbers of bacteria of different months in the constructed wetland
3 6 9 12
/ MPN-g~!
x10° 5.5 1.6 2000 200 1600 200 450 11
x10 100 4 150 90 30 30 30 10
x10° 3.5 16 110 3.5 14 3 3 0.4
x10° 0.85 0.35 110 25 110 9.5 110 1.5
x10° 1.7 14 110 25 140 9.5 30 3.5
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