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Dynamic characteristics of substrate enzyme activities and
bacteria species groups in special riverine ecosystem

WU Yifeng, LU Xiwu, ZHONG Zhaoping, SHI Jing
(School of Energy & Environment, Southeast University, Nanjing 210096, Jiangsu, China)

Abstract: The dynamic characteristics of enzyme activities and bacteria species groups in the substrate of
stream banks have been studied through the construction of a special riverine ecosystem, in which the
ecological embankments are made up of prefab spherical bricks with porous concrete. The microbial
biomass, three kinds of bie-enzymes and five types of bacteria species groups in the substrate of ecological
embankments were scouted. Results showed that there are significantly distribution differences (p< Q 05)
in the microbial biomass and bie-enzyme activities in the ecological embankments The activities of
dehydrogenase, urease and cellulase are significantly higher in June and September than those in March and
December, and the activities of these bie-enzymes in aquatic plants district of the ecological embankments
are also higher than those of other places. Microbial biomass appears a peak in June, and its spatial
characteristic is similar with the enzyme activities, which all have an accumulated ecological effect on the
hydrophyte rhizosphere. T he performance indexes of microorganism in the water level fluctuation zone are
all superior to those in other places Aerobic bacteria ( cellulose decomposing bacteria, ammonifying
bacteria, nitrosation bacteria and nitrobacteria) and anaerobic bacteria ( denitrifying bacteria) have the
same distribution in the ecological embankments, the quantity of bacterium also appears a peak in June and

September, and the dynamic characteristics of each type of bacteria in the special riverine ecosystem are
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consistent with the biomass and bie-enzyme activities.

Key words: special riverine ecosystem; porous concrete; enzyme activity; bacteria species groups; dynamic

characteristic
[1]
[23] ’
| 1
11
54. 7
( porous concrete), m, 29. 5 m, , 1 m,
(ecological concrete) 4 m, 17 15, Q5~08
(environment friendly concrete), m, 1 ,
[47]
, ) 250 mm, Xy
[47] , 8 ,
100 mm , 2,
, 47% , 20 cm

water propeller cross section of river

1
Fig 1 Plan of pilot system
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Fig. 4 Dynamic characteristics of biomass
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Fig 3 Sampling point on ecological embankments
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Table 1 Quantity of different bacteria species groups
Aerobic bacterial ~ Cellulose decomposing Amonifying Nitrosation bacteria ~ Ntrobacterium Denitrifying bacteria
T ime-space count X 107° bacteriax 10”3 bacteriax 10~ 7 x 1073 x 107 ° x 1073
/cfue g™ ! /MPN -« g~ ! [cfus g™ ! /MPN -« g~ ! /MPN =g ! /MPN =« g !
Mar a 1 56 L 15 225 1 10 2 80 Q0 20
b 173 1 40 4 51 350 350 4 50
¢ 1 63 0 85 517 6 00 3 00 1 10
d Q77 0 35 025 Q0 65 Q25 1 10
Jun a 242 4 50 7 55 2 50 7. 00 2 50
b 220 6 70 20 0 4 50 11 0 6 50
¢ 295 7 00 2 20 6 00 6 50 4 50
d 142 L 10 0 65 2 50 Q 35 4 50
Sep a 2 56 1L 0 10 2 350 6 50 3 00
b 557 16 0 18 5 6 70 250 7 00
¢ 302 150 6 50 150 70 6 50
d 145 L 25 0 35 0 70 Q 45 1 10
Dec a 142 L 25 2 83 1 10 2 80 1 10
b 2 26 3 00 590 300 7. 00 3 00
¢ 2 16 525 6 70 2 00 2 00 Q25
d Q 67 0 65 0 36 Q0 65 Q12 Q 65
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