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Community Composition of nirs§- type Denitrifying/ Bacterla in the Waters of the

Lower Reaches of the Fenhe River and Its Relatlonshlp with Inorgamc Nltrogen.

WANG Yin- long 'FENG Min- qudn DON({ Xlang qian’ . y =
(1. State! Key Ldbordtory of Eco-hydraulic in Naithwest Arld Region, Xi’an, Umyérslty of 'feehnology, Xi’an 710048, Chma
2. Department of Hydraulic Engineering, Shan)ﬂ Water @onservancy Technical College, Yun(heng 044000, China) 7
Abstl‘ ct: Tn drdeér 16 assess the waters of] the lower teaches of the Fenhe River and the interaction with inorganic nitrogen, Illumina
high- throughput sequencing technology was used to analyzesamples’based on the analysis of water quahty indicators of nine rivers. The
commiunity/structure and diversity of nirS-type denitrifyingsbeteria was diagnosed and statistical analysis was carried out to analyze the
relationship between these communities and inorganic nitrogen content. The results show that the lower reaches of the Fenhe River are
seriously polluted with inorganic nitrogen and the overall water quality standard was classified as V. The range of calculated Shannon
index values was 3. 36-7. 54, indicating that the diversity of the denitrifying bacterial community is high in this basin. The relative
abundance of the dominant genera represented 89.8% of the total community, which included Rhodobacter, Pseudomonas, and
Thauera. The DO, pH, and inorganic nitrogen content were the main factors affecting the denitrifying bacterial community in the lower
reaches of the Fenhe River. The dominant genus, Rhodobacter, and the genus Thauera were negatively correlated with NO; -N and
NO, -N, and were positively correlated with NH," -N. Pseudodomomas was the dominant genus in the Jishan and Hejin areas, and in
the Fenhe River feeding into the Yellow River, and was negatively correlated with NO; -N and NO, -N but positively correlated with
NH," -N. The dominant genera of nirS-type denitrifying bacteria in the lower reaches of the Fenhe River promote denitrification and play
a role in reducing the content of nitrate nitrogen in the water.

Key words : denitrifying bacteria; community structure; inorganic nitrogen; microorganisms; environmental factors
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Table 1 Analysis of water quality indicators at different sampling points

RAE A T/C pH {H DO/mg-L~"  NO;y -N/mg-L~' NO; -N/mg-L~" NH;-N/mg-L~'  TN/mg-L"!
Ml 16. 58 0. 02 7.30 £0.01 7.59 0. 07 11.21 £0. 05 0.62 +0. 05 7.81 £0. 11 28.52 +0.08
M2 15. 80 0. 03 7.93 £0.02 7.96 +0. 06 9.24 £0. 08 0.78 0. 02 7.25 £0.05 21.71 £0.08
M3 16.43 +0.08 8.25 +0.03 8.90 +0. 04 9.81 0. 04 0.91 +0. 06 6.49 +0. 05 23.78 0. 15
M4 16. 60 0. 07 8.39 +0. 07 7.96 +0. 06 10.31 +0. 08 0.84 +0. 03 8.49 +0.09 25.63 +0.01
M5 14.49 +0. 11 8.41 0. 08 6.58 +0. 07 12.32 £0. 08 0.72 0. 05 6.85 +0.03 24.60 0. 04
M6 16. 82 0. 03 8.35 +0. 06 6.22 0. 01 11.24 +0.01 0.62 0. 04 8.51 +0.05 22.46 0. 15
M7 17. 81 £0.01 7.88 0. 06 2.96 0. 01 13.27 +0. 06 0.81 +0. 03 7.68 0. 05 24.73 £0.07
M8 15.35 0. 07 7.90 £0.01 2.32 +0.03 14.27 0. 05 0.59 0. 02 10. 28 +0. 05 32.26 +0. 07
M9 13.77 0. 03 8. 14 0. 02 2.91 +0. 02 12.40 £0. 11 0.88 +0. 04 9.52 +0.05 26.80 0. 07

ANOVA NsP NS P <0.01 P <0.01 P <0.01 P <0.01 P <0.01
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M1 B S F R e ; M2, M3 #£45 Chaol 8
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Table 2 Denitrifying bacteria community diversity index for water samples at each sampling point

5 HE# 55 Simpson 8 %0 (0. 80 ~
0.90) A 25, UL 3 MFE MUK AR HA K A B

KBRS Sk OUTs %t B/ % Chaol 5% Simpson 5% Shannon %%

Ml 29376 395 88. 82 936 0.98 7.54

M2 34829 233 97.20 397 0.81 3.36

M3 34034 366 97.07 564 0.82 3.76

M4 31541 469 92.32 896 0.96 6.55

M5 27285 373 90. 57 842 0.97 7.44

M6 34 564 375 96. 37 532 0.85 4.08

M7 32837 739 95. 60 574 0.90 4.66

M8 33775 794 95.11 551 0.94 5.52
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Fig. 2 NMDS analysis plot
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Fig. 3 Heat map of the dominant bacteria
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denitrifying bacterial populations
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Table 3 Spearman correlation analysis between the dominant bacteria and environmental factors
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TH T pH DO NO; -N NO, N NH; -N , J
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