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Fig. 1 Sampling sites of Muye Lake and People’s Park
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Tab. 1 Physical and chemical index of each sampling site
AV R A EF IR s Sampling sites of Muye Lake A 20 [ ()4 52 Sampling sites of People’s Park
Physical and chemical indicators Al A2 A3 X+SD Bl B2 B3 X+SD
1./% Temperature ('C) 32.0 33.0 330 32.7x0.58" 327 33.8 327 33.1x0.64°
pH 10.0 10.1 103 10.1£0.15° 103 11.4 104  10.7£0.61°
% WA F Transparency (cm) 52 53 55 53+1.53" 35 20 20 2548.7°
2T EECOD (mg/L) 27.09 2558 2859 27.091.5 6471 135.40 85.78  95.3%36.3"
HATN (mg/L) 5.11 5.36 542 530:0.16°  3.40 4.46 371 3.86£0.55
NBETP (mg/L) 0.15 025 021  0.20+0.05" 0.17 0.28 0.10 0.18+0.09"
BASHNH, -N (mg/L) 1.40 1.17 119 125%0.13° 083 1.45 094  1.07+0.33"

VE:CPRIEUE EARANF RN ZE W35 (P<0.05)

Note: Different superscripts after the average indicate significant differences (P<0.05)
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Tab. 2 Sequence analysis of bacterial 16S rDNA

R R Fr 3% OTU Numberof 1 # H ® & ZREMERE kS
Sampling site  Number of sequences OTU Phylum Class Order Family Genus Diversity index Coverage (%)
&gl
Muye Lake 73897 983 32 60 107 186 275 7.0 99.9
YNNI
People’s Park 74628 999 31 55 101 171 238 7.7 99.8
®3 BRESERBEDFIINN
Tab.3 Sequence analysis of nitrogen-fixing microorganisms in different sampling sites
KHE R Fr 35 OUTNumberof 11 #H H # )& LR Uk R
Sampling site Number of sequences OTU Phylum Class Order Family Genus Diversity index Coverage (%)
MBI
Muye Lake 92537 1208 9 15 32 43 66 6.78 99.9
W
AR 88362 200 4 9 9 10 13 2.03 100

People’s Park
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Fig. 2 The dominant bacteria in each samling site at phylum level (A) and class level (B)
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Fig. 3 Richness of nitrogen-fixing microbial at phylum level and order level
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Tab.4 Alpha diversity indexes of bacterial community

AL RIS AR W AR TR Chaolf84} ACER%L Ff i B i
Sampling site Observed-species Shannon index Simpson index Chaol index ACE index Goods-coverage
i T 930 7.023 0.977 977.143 983.316 0.999
Muye Lake
NN 999 7.688 0.99 1103.5 1075.772 0.998

People’s Park
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Fig. 4 Rank Abundance Curve (A) and OTU-based venn Graph
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Tab. 5 Alpha diversity indexes of nitrogen-fixing microbial community

AL POE~SIHELES AR W AR TR Chaolf84} ACEf&# Ff i B i
Sampling site Observed-species Shannon index Simpson index Chaol index ACE index Goods-coverage
MBI
Muye Lake 1202 6.780 0.954 122.758 1215.831 0.999
AR
People’s Park 200 2.034 0.521 219.375 218.047 1
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Fig. 5 Rank Abundance Curve (A) and OTU-based venn Graph 125
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THE DIVERSITY OF DIAZOTROPH AND THE ACTIVITY OF NITROGEN
FIXATION IN URBAN LANDSCAPE WATER

LU Han-Yang, PAN Wen-Jing, MA Xiao-Jie, LI Qin and LIU Yang
(College of Life Sciences, Henan Normal University, Xinxiang 453007, China)

Abstract: This study explored the nitrogen-fixing microbial community structure, diversity and nitrogen fixation acti-
vity in urban landscape water body, and the nitrogen-fixing contribution of nitrogen-fixing cyanobacteria in water from
Muye Lake and People’s Park in Xinxiang city. Physical and chemical indicators are eutrophic in these two lakes. This
study measured 16S rDNA and Nitrogenase nifH gene of microorganism by high-throughput sequencing, and deter-
mined nitrogen fixation rate of nitrogen fixing microorganisms in two lakes by the acetylene reduction assay. A total of
32 phyla and 275 genera were detected in the prokaryote groups, and a total of 9 phyla and 66 genera were detected in
the nitrogen-fixing microorganisms in Muye Lake. A total of 31 phyla and 238 genera were detected in the prokaryote
groups; a total of 4 phyla and 13 genera were detected in the nitrogen-fixing microorganisms in the water column of the
People’s Park. Nitrogen-fixing cyanobacteria accounted for 3% in the Muye Lake and 9.3% in People’s Park. The rich-
ness of Nitrogen-fixing microorganisms in Muye Lake was significantly higher than that of People’s Park. The nitro-
gen fixation activity in the two lakes was similar. It is speculated that nitrogen fixation activity may be inhibited in eutrophic
water.

Key words: Landscape water column; Nitrogen-fixing microbe; Cyanobacteria; High-throughput sequencing;
Acetylene reduction assay
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