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Table 1. Physicochemical characteristics and bacterial popula-
tion of Wangsong reservoir and pH gradient microcosm

7 6 5 4 3
pH 749" 588 488 4.19 3.09
Conductivity (mS/Cm) .48 052 057 057 1.02
Turbidity (NTU) 124 130 73 55 34
TCM (mg/L)" 517 612 557 467 476
SS (mg/Ly 074 079 091 087 077
PO, (ug/L) 042 052 037 051 030
NO, (ug/L) 0.037 0.031 0.019 0.021 0.015
NO; (ug/L) 318 257 134 126 108
NH, (ug/L) 001 013 203 232 227

Total bacteria (10°cells/mly 242 124 105 077 071
Heterotrophs (10° cfu/ml) 627 223 089 071 013

“Mean values, "TOM, total organic matter, ‘SS, soluble sugar.
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Fig. 1. Comparing the distribution rate between gram negative(G
(-)) and gram positive(G(+)) bacteria according to pH gradient.
Regression equations are as follows: G(-), y=4.46 X +0.96; G(+),
y=-2.32X +83.82.
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Table 2. Summary of the change in size of heterotrophic bacter-
ial population according to pH gradient

pH 7 pH 6 pH 5 pH 4 pH 3

Proteus mirabilis 3 0 0 0 0
Proteus vulgaris 3 0 11 0 0
Proteus spp. 0 0 0 3 25
Pseudomonas  stutzeri 1 0 0 0 0
Pseudomonas fluorescens 3 4 0 0 0
Pseudomonas aeruginosa 7 2 3 0 0
Pseudomonas spp. 4 22 34 13 15
Aeromonas sobria 1 0 0 0 0
Enterobacter cloac 0 0 0 7 0
Enterobacter acrogenes 1 0 0 0 5
Serratia spp. 1 7 0 0 0
Staphylococcus auricular 7 1 3 13 5
Staphylococcus cohnii 1 0 0 0 0
Staphylococcus sciurii 5 0 3 0 0
Staphylococcus haemolytica 3 0 0 0 0
Staphylococcus epidermidis 0 0 0 7 0
Staphylococcus spp. 7 0 0 9 0
Bacillus spp. 16 9 11 17 0
Providencia spp. 21 2 0 7 40
Providencia rettgeri 0 29 21 0 0
Corynebacterium spp. 1 0 0 7 0
Actinobacillus spp. 1 2 0 0 0
Vibrio spp. l 0 3 0 0
Morganella morgnii 1 2 8 0 0

Unidentified 12 11 14 17 10

“Numbers represents the percentage of species in each pH.
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Table 3. Distribution of bacteria among the cluster analysis

Sample No. of No. of Distribution of isolates among
isolates clusters’ clusters”

Adjusted 71 22 16, 13, 7, 4, 3(2), 2(8), 1(8)
pH 7

Adjusted 56 18 18, 13, 5, 4, 2(2), 1(12)
pH 6

Adjusted 27 12 7(2), 2(3), (7)

pH 5

Adjusted 29 8 6, 5(2), 2(2), 1(3)

pH 4

Adjusted 19 5 14, 2, 1(3)

pH 3

“Clusters were formed at the 80% level of similarity. "Numbers
represents the number of individuals in a cluster; that is, the size of
the cluster(frequency, if>1). Numbers in parentheses represented the
number of clusters of that size.
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Fig. 2. Comparing the diversity index of heterotrophic microbial
communities in batch culture system. R2, richness index; H, div-
ersity index; E1, evenness index.
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Fig. 3. Rarefaction curves comparing diversity ot the 5 communi-
ties according to pH gradient. E(Sn), expected number of guilds;
N, total samples.
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ABSTRACT : Effects of Acidification on the Species Compositions of Heterotrophic Bacterial Community
in Microcosm

Ahn, Young Beom, Hong-Bum Cho' and Yong-Keel Choi* (Department of Biology, Hanyang
University, Seoul, 133-791, Research Center for Molecular Microbiology, Seoul National Univ-
ersity, Seoul, 151-742, 'Department of Biological Engineering. Seokyeong University, Seoul, 136-
104, Korea)

In an artificial pH-gradient batch culture system, the author analyzed the effects of acidification on the species
composition of heterotrophic bacteria. As the result of this study, it was found that the numbers of total bacteria
were not affected by acidification and that the population size of heterotrophic bacteria decreased as pH became
lower. The heterotrophic bacteria isolated from all of the pH pradient were 12 genera and 22 species, and among
them, gram negative and gram positive bacteria were 64% and 36%, respectively. As pH decreased, the distribution
rate of gram negative bacteria increased while that of gram positive bacteria decreased. Regarding to distribution
rate of genuses in each pH gradient, 13 genuses appeared at pH 7 while only 5 genuses appeared at pH 3, which
means that the diversity of genera decrease as pH decreased. As a result of cluster analysis, diversity indices of
species had ranges from 1.13 to 2.37, and decreased as pH decreased. In order to evaluate the diversity of different
size samples, we analyzed the expected number of species appearance according to pH by rarefaction method. The
statistical significance of species diversity was verified by the fact that the number decreased at lower pH.



