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Characteristics and Regional Heterogeneity of Eukaryotlc Microbial Commmilty

in Wastewater Treatment Plants |

QIN Wen tao, ZHANG Bing, SUN Chen- -xiang, C.HEN Zhan, WEN Xlang hua
(State Key Joint, Labqratory of Environmental Slmula}lpn :.md Pollution Control, Schodl of Env1roymem Tbmghua Umvelslty, Belp-ng
100084 , Chlna) =

Abstract; Wa;tewater treatment plants (WWTPS) are 1mp0rtant facilities to corm(;‘l water pollutlon and ensure the sustamable

development of cities and humans. As an lndlspensdble art of the activated sludge (AS) _system, eukaryotic microbes play 1mportdnt
roles- dn 1ndlcat1ng th€ properties of AS, predlctlng the quality of the ‘effluent, enhahcing the purification effect, and ensuring a stable
perfortnant’e off the system in WWTPs. In this study, 61 AS. %am_pl(‘% from 14 full-scale WWTPs of Beijing, Shenzhen, and Wuxi were
colle¢ted. Gharacteristics and regional heterogenelty of eukafyotic microbial community were elucidated via high-throughput sequencing
(HTS) of'the 18S rDNA and multi ecological and statistical methods. Results showed that eukaryotic microbial communities in different
scales shared similar main members, which were mainly composed of fungi, ciliophora, and metazoa in division level with their total
relative abundance up to 86. 22% -89. 40% . Diversity of eukaryotic microbial community in WWTPs of different cites varied. Richness
and Shannon Wiener index of eukaryotic microbial communities in the AS system of Wuxi were the highest, while that of Beijing was
the lowest. Diversity of eukaryotic microbes from HTS in this study was higher than that of conventional methods, but lower than the
diversity of bacteria in AS systems. Regional heterogeneity of eukaryotic microbial community structure was uncovered by nonmetric
multidimensional scaling based on Bray-Curtis distance and dissimilarity analysis. Results of partial mantel test and multiple regression
matrix analysis showed that the eukaryotic microbial community was significantly correlated with the temperature of the aeration tank
mixture and the total nitrogen concentration of the effluent of the AS system. These results help deepen the understanding of eukaryotic
microbes in WWTPs.

Key words : eukaryotic microbe; community; diversity; influence factor; regional heterogeneity
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Fig. 2 Composition of eukaryotic microbial community in the AS system in different scales/levels
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Table 2 Influence of enviromental factors on eukaryotic microbial community structure in the AS system

iH X FREL s P
In( HUFHHE) 0.09 ** In( HK BAEVRE ) 0.61*
In( 4 HSR) -1.51 In( K BVBRVRE ) 0.14*
In(#E7k BOD ¥ i) 0.12" In (B TR 45 VRO i S VAR ) -0.15
In( 37K COD ¥ ) -0.21 In( B2 ih pH) 0.27*
In( 7K NH, W) 0. 01 In (MBS TR AR 9 5R) -0.01
In( BEK B HE ) -0.34 In (B TR A R0V 1) 0.19*
In( BEAK BB ) 0.20 In(5URI%) 0.13*
In( Hi7K BOD #¢F) -0.21" In( 7K Jy45- B2 I i) ) -0.15
In( Hi7K COD ) -0.02 In( [ ) 0.08
In( Hi7k NH, #eE) -0.09 In ( BESHb TR A VR ) 1.33*

1) * FREFE0.01<P<0.05, * = FRKEE P<0.01
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