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Abstract: Bacteria are key players in the ecosystem of rivers. In this study, bacterial communities in Nanchang section
of the Ganjiang River in wet season (April to Auguest) were analyzed. The results showed that the dominant phyla
were Actinobacteria (41.18%) and Proteobacteria (31.79%), followed by Firmicutes (10.04%), Bacteroidetes (7.26%)
and Cyanobacteria (4.01%). The dominant genus was hgcl clade (16.39%). There were no significant differences of
the bacterial community abundance and diversity in river water between the upstream, the downtown and the
downstream of urban area, while there were significant differences between months. Except for Proteobacteria and
Verrucomicrobia, there was significant difference of the bacterial phyla abundance between months. Proteobacteria
(mainly Betaproteobacteria) was the only phylum whose abundance showed significant difference between sampling
sites. Temperature and streamflow were the main environmental factors influencing bacterial communities in river
water, while temperature was more correlated with the bacterial Operational Taxonomic Unit (OTU), and streamflow
was more correlated with bacterial phyla communities. Firmicutes became the dominant phylum instead of
Actinobacteria and Proteobacteria in a stormflow. The optimal subset of environmental variables with the best
correlation to OTU abundance included temperature, flow rate and EC, and with the best correlation to phylum
abundance included temperature and flow rate. The influence of water chemical parameters on bacterial communities
was less than that of hydrometeorological factors including temperature and streamflow.
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Fig.1 Sampling sites in Nanchang section of the Ganjiang

River
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Table 1 Bacterial community abundance, diversity and environmental factors in the Ganjiang River
KAEG T © OTU Chaol Coverage Shannon EC NH/ N T boc /ﬁi;% : /ﬁjﬂ% )
(uS/em) (mg/L) (mg/L) (mg/L) (m’/s) (©)
Gl 4 399 502 0.9951 4.19 82.1 0.53 0.021 3.29
G2 4 402 498 0.9951 4.39 83.5 0.65 0.058 6.19
G3 4 386 434 0.9967 4.06 117.1 1.23 0.086 4.99 1060 21.5
G4 4 392 438 0.9976 4.16 86.0 0.27 0.033 3.19
G5 4 373 448 0.9973 3.99 86.2 0.55 0.004 3.23
G1.5 405 460 0.9957 3.01 52.5 0.10 0.086 3.34
G2 5 564 657 0.9959 4.02 58.7 0.11 0.058 5.51
G35 545 625 0.9968 4.39 70.6 0.16 0.099 4.72 8260 24
G4 5 542 651 0.9965 3.90 64.5 0.11 0.058 7.36
G5 5 479 517 0.9982 3.51 65.7 0.11 0.082 7.88
Gl 6 466 525 0.9957 4.40 70.4 0.26 0.037 4.33
G2 6 465 557 0.9957 4.49 72.5 0.26 0.041 2.95
G3 6 507 591 0.9941 4.70 84.5 0.34 0.025 5.47 3110 32,5
G4 6 505 579 0.9949 4.31 69.9 0.29 0.017 6.39
G5 6 517 653 0.9936 4.59 73.5 0.30 0.029 2.96
G1.7 522 602 0.9966 4.56 65.3 0.10 0.037 6.13
G2 7 549 634 0.9953 4.61 57.0 0.14 0.033 7.35
2150 30.5
G3 7 543 636 0.9971 4.54 69.3 0.17 0.021 4.82
G4 7 513 619 0.9943 4.50 62.0 0.15 0.001 7.02
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KFEg'5* OTU Chaol Coverage  Shannon 5 )
(uS/em) (mg/L) (mg/L) (mg/L) (m’/s) (C)
G5 7 553 622 0.9961 4.69 64.5 0.29 0.012 3.42
Gl 8 470 560 0.9960 4.38 71.5 0.32 0.045 1.65
G2 8 465 528 0.9971 4.36 71.3 0.30 0.029 2.22
G3 8 471 557 0.9964 4.52 98.7 0.62 0.119 3.51 1360 28.5
G4 8 343 439 0.9963 3.40 77.1 0.28 0.037 3.22
G5 8 433 526 0.9948 4.09 73.9 0.38 0.045 2.87
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Fig.2 Nonmetric Multidimensional Scaling (NMDS) plots

derived from Bray—Curtis dissimilarity between water samples
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Fig.3 Bacterial phyla in the Ganjiang River water
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Fig.4 Bacterial genera in the Ganjiang River water
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Table 2  Statistics of Relative abundance of main bacterial phyla in Nanchang section of Ganjiang River and the

significance of difference between months and sites

Bl T KAE(%) IRAME(%) SFEME(%) BERY ABEENERpME REAEENERpHE
Actinobacteria 65.75 14.25 41.18 0.29 0.000 0.626
Proteobacteria 48.67 14.06 31.79 0.27 0.337 0.037

Alphaproteobacteria 8.17 1.31 5.19 0.34 0.000 0.737
Betaproteobacteria 39.48 10.55 23.07 0.31 0.533 0.024
Deltaproteobacteria 4.84 0.16 1.01 0.94 0.016 0.924
Epsilonproteobacteria 2.21 0.01 0.21 2.13 0.680 0.164
Gammaproteobacteria 4.39 0.94 2.08 0.33 0.004 0.981
Firmicutes 66.57 0.11 10.04 1.92 0.000 0.961
Bacteroidetes 20.79 1.23 7.26 0.62 0.000 0.785
Cyanobacteria 19.84 0.08 4.01 1.11 0.023 0.880
Verrucomicrobia 2.42 0.26 1.01 0.57 0.795 0.133
Planctomycetes 2.71 0.12 0.93 0.77 0.000 0.837
Chloroflexi 2.05 0.07 0.88 0.58 0.003 0.610
Chlorobi 4.45 0.08 0.84 1.35 0.000 0.909
Gemmatimonadetes 2.02 0.02 0.79 0.68 0.000 0.975
Acidobacteria 1.61 0.03 0.55 0.84 0.000 0.734
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Table 3 Correlations between different environmental variables combination and bacterial community

OTU H5HEiH T X R

13RS B 53R R T R AR

I S i ey FHRREL IR AL LB
L 0.6159 Hlicts 0.6379
WL A 0.7072 P 0.6424
i E+RLE+EC 0.7164 ViR E+ DOC 0.5730
i+ HE+EC+DOC 0.6505 R+ DOCHTP 0.5231
W B+ E+EC+HDOCH NH, N 0.6043 R+ DOC+TP+EC 0.4390
B+ EA+EC+DOC+ NH, N +TP 0.5735 Vi B+ DOCH+TP+EC+ NH, N 0.3901
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Table 4 Bacteria communities and the influencing factors in domestic and oversea rivers based on 16S rRNA
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