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Findings of Microbial Community Structure and Dominant Species in
Soils Near Army Bases and Gas Stations
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ABSTRACT : This study examined microbial community structures (MCSs) according to environmental factors through DGGE
analysis and comparison in various soils collected from near army bases and gas stations. As a result, the similarities based
on DGGE band profiles showed the closer relationship in regional properties than in pollution characteristics, probably due
to the degree of weak contamination. The highly contaminated samples with oil revealed low MCS similarities with others
in the same region and very low with all the other samples in the other regions. Thus the microbial community structure
would more be affected by region-based natural factors than by contamination factors in case of minor pollution. All the
dominant culturable bacterial species were involved in firmicutes or high GC Gram+ in a major portion of soil samples and
the highly oil-contaminated samples contained Arthrobacter, Bacillus, Methylobacterium, Clavibacter, Streptomyces and
Nocardia as reported genera, and Leifsonia as a unreported genus.
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Table 1. The physico—chemical properties of contaminated soil samples

Sample TN OM Av. P20s Water Content oH
(%) (g/kg) (mg/kg) (%)
1 0.03 2.7 12 22.7 4.3
2 0.01 2.2 19 15.2 5.8
3 0.02 18.3 28 7.9 6.5
4 0.03 4.9 15.7 5.9
5 0.01 6.7 24.5 5.7
6 0.02 4.6 62 14.7 7.3
7 0.01 7.3 34 14.2 8.0
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Table 2. Concentration of various contaminants in contaminated soil samples (unit: mg/kg)
Pollutants Level* 1 2 3 4 5 6 7
Cd 1.5 0.000 0.025 0.050 0.080 0.015 0.040 0.080
Cu 50 0.165 1.400 1.635 0.840 0.425 2.850 2.745
As 6 0.120 0.170 0.495 0.871 0.736 0.686 0.793
Hg 4 0.000 0.000 0.000 0.000 0.000 0.000 0.007
Pb 100 0.405 1.860 11.685 3.115 0.885 2.030 1.720
Cr(VI) 4 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Zn 300 54.867 56.167 83.433
Ni 40 7.000 26.333 6.000
F 400 275.000 159.500 121.000
Organic Phosphate 10 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Cyanide 2 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Phenol 4 0.000 0.000 0.000 0.000 0.000 0.000 0.000
B.T.EX - 0.000 0.000 1.762 0.000 0.000 0.000 5.263
TPH 500 0.000 0.000 284.067 0.000 0.000 9152.963 7365.238
TCE 8 0.000 0.000 0.000 0.000 0.000 0.000 0.000
PCE 4 0.000 0.000 0.000 0.000 0.000 0.000 0.000

*Potential levels in residential and agricultural areas
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Table 3. Similarity analysis by using DGGE band patterns
(Jaccard type)

Sample 1 2 3 4 5 6 7
1 100
2 26.7 100
3 40.0 429 100
4 9.1 45 17.4 100
5 4.2 4.4 28.6 38.1 100
6 11.1 0.0 0.0 33.3 33.3 100
7 5.3 5.9 10.0 45 14.3 18.8 100

i ¥

Fig. 1. Genetic similarity of microbial community profiles based on DGGE band patterns (Jaccard type).
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Fig. 2. Genetic similarity of microbial community profiles based on DGGE band patterns (Pearson type).
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Table 4. Similarity analysis by using DGGE band patterns
(Pearson type)

Sample 1 2 3 4 5 6 7
1 100
2 87.3 100
3 71.9 69.6 100
4 35.9 31.7 37.9 100
5 a7 34.6 43.2 88.9 100
6 448 38.9 43.2 71.0 73.6 100
7 4.2 1.0 0.0 0.0 0.0 8.0 100
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Table 5. Identification, relative distribution and species diversity
Sample Genus & Species Group Relative Distribution(%) Div(i::)sity
Geobacillus sp. firmicutes 0.5
Arthrobacter chlorophenolicus high GC Gram+ 79.0
Goraonia bronchialis high GC Gram+ 3.8
Bacillus amyloliquetaciens firmicutes 2.7
Bacillus sp. SG—1 firmicutes 1.0
1 Bacillus sp. NRRL firmicutes 9.7 0.86
Rhodococcus opacus high GC Gram+ 0.5
Bacillus sp. B firmicutes 0.5
Pseudomonas stutzeri —proteobacteria 1.0
Bacillus licheniformis firmicutes 0.5
Tsukamurella paurometabola high GC Gram+ 0.5
) Arthrobacter sp. high GC Gram+ 63.0 0,66
Methylobacterium radiotolerans high GC Gram+ 37.0
Bacillus subtilis firmicutes 1.6
Bacillus licheniformis firmicutes 0.8
Bacillus cereus firmicutes 12.5
3 Paenibacillus sp. firmicutes 1.6 130
Arthrobacter chlorophenolicus high GC Gram+ 29.0
Bacillus pumilus firmicutes 3.9
Leifsonia xyli high GC Gram+ 50.0
Bacillus thuringlensis firmicutes 0.8
4 Arthrobacter chlorophenolicus high GC Gram+ 100 0.00
Bacillus cereus firmicutes 100 0.00
Arthrobacter chlorophenolicus high GC Gram+ 33.4
6 Bacillus cereus firmicutes 7.7 0.98
Leifsonia xyli high GC Gram+ 56.4
Methylobacterium populi high GC Gram+ 2.6
Bacillus pseudomycoides firmicutes 6.7
Bacillus sp. NRRL firmicutes 26.8
. Clavibacter michiganensis high GC Gram+ 6.7 143
Streptomyces coelicolor high GC Gram+ 46.7
Leifsonia xyli high GC Gram+ 6.7
Nocardia farcinica high GC Gram+ 6.7
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