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Acclimation of Phenanthrene and Naphthalene Degrading Compound Bacte-
ria from the Polluted Farmland Soil and the Activated Sludge and Their Diver-

sities Revealed by 16S rDNA Sequencing

WANG Congsheng, GAO Lu, CHENG Liang, LI Xia, JIANG Jianxiong*

(School of Environment and safety Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: In this paper, four compound bacteria for degrading phenanthrene or naphthalene were acclimated from
the polluted farmland soil nearby a coke—plant as well as the activated sludge from a waste water plant, in which the
compound bacteria from the activated sludge gave a degradation efficiency of 85.90% and 79.45% in 96 hours to
phenanthrene and naphthalene, respectively and those from the polluted farmland soil with a degradation efficiency
of 52.63% and 52.15% to phenanthrene and naphthalene, respectively. In order to compare the community structure
and diversity in these compound bacteria, the V3-V4 regions in bacterial 16S rDNA were sequenced using the Illu-
mina Miseq platform, by which a total of 420,771 filtered sequences of 16S rDNA were obtained from 4 compound
bacteria and subsequently clustered into 10,696 OTUs (operational taxonomic units), with most of OTUs unique for
each community. The order of species richness for different community was the soil phenanthrene—degrading com-
pound bacterium>the sludge naphthalene—degrading compound bacterium>the soil naphthalene—degrading com-
pound bacterium>the sludge phenanthrene—degrading compound bacterium, while that of species diversity was the
soil phenanthrene—degrading compound bacterium>the sludge naphthalene—degrading compound bacterium>the

sludge phenanthrene—degrading compound bacterium > the soil naphthalene—degrading compound bacterium. On
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the genus—level classification, the dominant bacteria in the soil phenanthrene—degrading compound bacterium in-
cluded Enterobacter (38.21%), Comamonas (32.78%) and Acinetobacter (20.49%), and those in the soil naphthalene—
degrading compound bacterium were comprised of Enterobacter (85.16%) and Acinetobacter (9.67%). On the other

hand, the dominant bacteria in the sludge phenanthrene—degrading compound bacterium came from Stenotroph-

omonas (90.58%), and those for the sludge naphthalene—degrading compound bacterium consisted of Acinetobacter

(52.74%) and Enterobacter (40.11%). This study developed the phenanthrene— or naphthalene—degrading compound

bacteria with high species richness and diversity, which can be used to remediate the polluted soil or water by poly-

cyclic aromatic hydrocarbons.

Key words: PAHs degrading bacteria; Farmland polluted soil; Activated sludge; Phenanthrene; Naphthalene; I1lu-

mina Miseq; Diversity.
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