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Abstract; Stream ecosystems are the main receivers of nutrient and organic carbon exported from terrestrial ecosystems. Stream eco-
systems are profoundly influenced by the land used in the surrounding area. Anthropogenic activities increase the amount of nutrient
and organic carbon in both stream and benthic biofilms, which are closely related to differences in the aerobic methane-oxidizing
microorganisms ( MOB) bacteria microbial communities. We studied MOB bacteria microbial communities in the North Canal, Bei-
jing, China. The results showed that the main form of nitrogen was ammonium nitrogen (NH}-N) in the North Canal. There are not
any significant differences of the NH}-N between summer and winter, whereas there are significant differences between midstream
and downstream. Results of heatmap analysis were closely related to the difference of the NH;-N in spatial. Phylogenetic analysis

indicated that most of the cloned pmoA sequences in the North Canal were similar to those sequences from activated sludge and
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wastewater. The effect of nitrogen on MOB bacteria in the North Canal mainly depends on the main form of nitrogen and the source
of pollutants. Moreover, MOB bacteria in downstream of the North Canal, had a more closer and modular microbial network than
midstream, where bacteria communities with tightly connected species had proven to be more vulnerable and sensitive to various
disturbances.

Keywords: Sediment; aerobic methane-oxidizing microorganisms; ammonium nitrogen; community structure; phylogeny; co-oc-

currence network ; environmental factors
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Fig.1 Distribution of sampling sites in the North Canal
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Tab.1 Nutrient variations in water and sediment of midstream sites and
downstream sites in the North Canal (Means+SD)

i TE
ISR
H% A 2% X7

T/C 30.17+0.45 4.97+0.92 31.95+0.26 6.33+0.41
pH 7.90+0.10 7.47+0.52 8.15+0.11 7.13+0.26
DO/ (mg/L) 0.49+0.11 2.84+1.13 1.96+0.29 1.36+0.57
TDS/ (mg/L) 408.00+15.52 418.00+46.69 577.25+12.29 539.00+54.71
Salinity 0.5+0 0.6+0.0001 0.70 0.73+0.15
NO3-N/( mg/kg) 0.015+0.01 0.018+0.004 0.012+0.003 0.022+0.014
NO;-N/( mg/kg) 2.01+1.12 4.61+0.77 1.50+0.61 5.58+3.27
NH; -N/(mg/kg) 7.08+2.88 9.31+2.92 15.16+3.43 20.19+9.16
TOC/ ( mg/kg) 57.84+27.44 32.71+12.58 52.85+11.33 35.47+26.68
TN/ (mg/kg) 12.06+0.68 18.33£16.72 18.64+3.68 28.90+8.11
TP/ ( mg/kg) 70.00+29.48 12.80+1.23 106.60+8.68 22.01+7.98
C/N 11.77£0.55 11.72+0.38 12.08+1.67 11.24+0.84

HZEFURYH NH;-N F1 NO3-N &35 5 AL R &8 1Y 76.53% 1 13.37% , & 2= NH;-N &8 5
PUEUR & BRI LR RS 77.02% , 1 NOS-N 585t o JEHL AR % 1 04 He ) BT+ 51) 22.89% .
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B BERT P (P<0.05) i iA Y b C/N ¥ BEET T (P<0.05) (K 2). ZWER0H AN,
HAFHMI, AFEIEY T TP & & 5 (P<0.05) , 1 4 % NO,-N & &t TDS F1#k Ji (Salinity ) 57 & ( P<
0.05). BRLA_-FEFRAFAESS AT PE 22 5 2 b, HoAt AR bRy AT B35 22 57 (P>0.05) .
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Fig.2 Differences of nutrient variations in water and sediment between midstream sites and

downstream sites in the North Canal (a; summer, b: winter)
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Fig.3 Heatmap representing the differences of microbial communities among samples based on Bray-Curtis distance

( Low-nitrogen samples: 17,2% and 3*; High-nitrogen samples: 4%, 5%, 6" and 7*; A. Summer; B: Winter)
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Fig.4 Phylogenetic tree of representative pmoA sequences and reference sequences from GenBank in the North Canal
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Fig.5 The co-occurrence network of MOB bacteria communities in midstream (a) and downstream (b)
of the North Canal (Line segments represent correlation; only strong and significant relationships
(spearman r>0.7,P<0.05) are shown; The same below)
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Fig.6 The co-occurrence network of MOB bacteria communities in summer (a) and winter (b) in the North Canal
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Tab.2 Topological parameters of microbial network of MOB in the North Canal

MmN SEL rhiE T iF CES &7
2% A% 5 10 5 7

] 4 5 v 0.219 0.221 0.332 0.194
) 2% 5 S e 0.668 0.657 0.689 0.665
E R AR 2.074 3.701 1.815 2.355
AR 0.363 0.620 0.612 0.600
Rk 0.632 0.633 0.58 0.575

%% 3 MOB ZHEPEFE bR 53858 [ 7Y Pearson #2G 1

Tab.3 Pearson’s correlations between microbial pmoA diversity of MOB and environment factors

ZREETE bR DO NO;-N NO3-N NH;-N TN TOC
OTUS 0.55 -0.19 0.61* -0.81* -0.02 0.01
Shannon 0.68 -0.52* 0.46 -0.72* -0.12 -0.02
Simpson -0.25 0.74* 0.47 0.64* 0.61" 0.53*
Chaol 0.45 -0.21 0.61" 0.15 0.05 0.12
Clusters | -0.64 0.55* 0.20 0.62* 0.05 0.11
Clusters II 0.01 0.34 -0.26 0.14 0.11 0.01
Clusters [l 0.67 0.11 0.19 0.07 0.17 0.19
ClustersV 0.80" 0.01 -0.05 0.52* -0.34 -0.29

* FRTE 0.05 K BIEARFE 5+ FRAE 0.01 AT b A ; HAL TG B35 A0 6.
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Fig.7 The correlation analysis between MOB with environmental factors in the North Canal
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