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Effects of Cadmium and Nutrient Salts Additions
on the Community Structure of Bacteria in
Wetland Sediments

Soo Hyun Jung’, SeungHoon Lee, and Hojeong Kang
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Science and Engineering, Ewha Womans University

Bacteria m wetland soils play an important role m the materal
cychng and contribute to punfication function of wetland
Wetlands have often been applied to treat complex wastewater
with vanous components mcluding heavy metals and
morgamc nutnents The aim of this work was to mvestigate
effects of cadmmum and nutnients salts addions on the
bacteral community structure of wetland soils Cadmmuim was
added as 0, 1, 10, 100, 1,000, 10,000 mg kg™ mto wetland
sods for the 1% expenimental set which lasted for 40 days. In
the 2™ expenmental set, N and P were added as 15 ppm and
15 ppm respectively along with 100 mg kg of Cd, and 1t
lasted for 50 days Changes of bacterial commumty structure
were mvestigated by PCR amplification with 165 tRNA genes
followed by T-RFLP analysis. The changes of bactenal
community structure were observed, which mdicates
nteractive mfluences of Cd and nutnents on mucrobral com-
mumty m wetlands.

[This work was financally supported by the Korea Science
and Engmeering Foundation through the Advanced Environ-
mental Brotechnology Research Center at Pohang Unmiversity
of Science and Technology.]
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Thus study was carried out to evaluate the ratio of activity per
umt wesght of rhuzosphere soil of heterotrophic bactena of
Phragnutes commus to the activity per unt weight of
nonrhuzosphere soil collected from Geum nver and Mangyung
niver area. The population densities of heterotrophic bacterra
distributed m the rhuzosphere of Phragmites commuis changes
withm the ranges 0of 44 £ 18x 107 and 1 7+ 05x10%cfug
! dry weight In the area mfluenced by sea water, the number
of bacteria i the rhizosphere of Phragmites commus and m
the soil of nonrhizosphere differs by about ten fold Distn-
bution ranges of amylolytic bactenia showed between 1 9 £ 04
x 10° and 30 = 1.2 x 10° cfu gt dry weight Distribution
ranges of cellulolytic bacteria showed 13 £ 05 x 10 cfu g’
dry weight m Seochon area and 56 = 23 x 10° cfu g’ dry
weight i the area along the Mangyung River According to
the analysis by 16S

r DNA technique, dommant genera were Proteobactena 8
group (5 strams) among 13 1solates near Geum niver area and
Proteobactenia y group(13 strams) among 29 1solates near
Mangyung River area
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Microbial Community Structures and Activities
in Nitrifying Biofilm Reactors: Effect of Ammonia
and Organic Carbon Loads
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Kim
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We operated nunfymg bofilm reactors with  synthetic
wastewater of different ammorma and organic carbon loads In
the first experment, hydraulic retention tune (HRT), dissolved
oxygen, and temperature of the reactors were mamtamed as 12
br, 40 mg/L, and 24 0°C, respectively, and the concentrations
of ammonza and chemical oxygen demand (COD) were varied
from 13 to 120 mg/L and 33 to 300 mg/L, respectively Below
the ammoma and COD concentrations of 80 and 200 mg/L,
the efficiencies of ammoma and COD removal were more
than 90%, and shghtly tigher with the concentrations
decreased The removal efficiency decreased significantly
with 120 mg/L of ammoma and 300 mg/L. of COD In another
experiment, different ammona and orgaruc carbon loads were
given by changmg HRTs Whereas the efficiencies of
ammonia and COD removal were over 90% with the HRTs of
6, 8, and 12 hrs, they reduced significantly with 4 hr HRT.
When commumty structures were analyzed through dena-
tuning gradient gel electrophorests, the banding patterns were
sumtlar between different ammomnia and COD loads, and most
bands were corresponded to the members of B- and ¥-
proteobactera.
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Microbial Community Structures and Activities
in Nitrifying Biofilm Reactors: Effect of Dissolved
Oxygen Concentrations
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To determme how the level of dissolved oxygen (DO) affect
the mucrobial commuruty and efficiency of biological nitrogen
removal process, mtnfymg biofilm reactors were operated
with DO concentrations of 2, 4, 6, and 8 mg/L. The hydraulic
retention tume and temperature of the reactors were mamntamed
as 12 hr and 24 0°C, and the concentrations of ammoma and
chemical oxygen demands (COD) of synthetic wastewater
were 40 and 100 mg/L, respectively The removal efficrency
of ammoma was more than 90% 1n reactors of which DO
values were 4, 6, and 8 mg/L, but the efficiency was below
80% m a reactor with the DO concentration of 2 mg/l. The
concentrations of nitrate were higher as the DO concentrations
mcreased On the other hand, the removal efficiency of COD
was over 90% regardless of the DO concentrations Microbial
commumty structures of biofilms m the reactors were
analyzed through denaturmng gradient gel electrophoresis of
16S tDNA and compared between different DO concen-
trations as well
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