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Structure of bacterioplankton community and its function of nitrogen and phosphorus metabolism in Lake Dali in summer.
JIN Yu-gi', LI Wen-bao'*", SHI Yu-jiao'!, ZHANG Bo-yao', DU Lei!, GUO Xin' (1.Key Laboratory of Water Resource Protection
and Utilisation, Inner Mongolia Agricultural University, Hohhot 010018, Inner Mongolia; 2.Collaborative Innovation Center for
Comprehensive Management of Water Resources and Water Environment in the Inner Mongolia Section of the Yellow River Basin,
Hohhot 010018, Inner Mongolia). China Environmental Science, 2025,45(6): 3268~3279

Abstract: In order to analyse the response of bacterial community structure to the abundance of nitrogen (N) and phosphorus (P)
metabolic functions in different water depths of lakes, this paper presents a characterization of the spatial distribution and correlation
of bacterial community structure and the abundance of N and P related metabolic functions in the surface, middle and bottom
waterbodies by high-throughput sequencing technology, with Lake Dali as the object of the study. The results showed that the
composition of the dominant bacterial communities in the surface, middle and bottom water layers varied significantly with the
changes in the physical and chemical properties of the water. Based on the ecological network, the dominant and important genera
under the first five dominant phyla were analysed under the screening criteria of degree and abundance values, and the dominant
genera in the different depths of Lake Dali were significantly changed, such as three genera in the surface and middle water, and two
genera in the bottom water. Comparatively, CL500-29 marine group and Thermus in the surface water, Synechococcus and
norank o NBI1-n in the middle water, and Synechococcus. norank o NBI1-n. norank f CK06-06-Mud-MAS4B-21 in the
bottom water, remained consistent with the two screening criteria. Further PICRUSt2 prediction of the functional composition of the
bacterial community yielded 6 primary functions and 12 secondary metabolic functions. In particular, although Pseudomonas,
Paracoccus and Synechococcus showed significant positive correlation with the abundance of N and P metabolic functions, the
correlation with the N and P content of different forms was different, such as Pseudomonas showed positive correlation with the
change of N and P content, Paracoccus showed negative correlation with the N and P content, and Synechococcus showed negative
correlation with N and positive correlation with P elements. Overall, the differences in N and P contents caused by changes in water
depth had significant effects on N and P metabolism and the dominant genera.
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Fig.1 Location of sampling points
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Fig.2 Bacterial community diversity analysis
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Fig.3 Relative abundance of species at the phylum and genus level
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% 5 {8 (degree) A1 AH X 3= & & (abundance) 73 7l norank f CKO06-06-Mud-MAS4B-21 #7454
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norank_f _Saprospiraceae; % 7 /K & norank f communities in water bodies of different depths
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FEEMEDLET 5 MR B R EN Paracoccus 2 63l 95.20 4.80 0515 0833 1352
JEE 349 9340 660 0309 0714 2.003

Synechococcus~ CL500-29 marine_group~ Thermus-

*3 ETETMESTHARIKRMBAR X THEERRRMBERE

Table 3 Important and dominant genera under dominant bacterial phyla in different water depths based on ecological network analysis

o |
e T T gy R LT
unclassified_f norank_c
- - CL500-29 marine group Thermus norank f Saprospiraceae
i Rhodobacteraceae  Cyanobacteria -
th Methylotenera Synechococcus ML602J-51 norank_ o NBI-n norank_f Saprospiraceae
Ji& Methylotenera Synechococcus ML602J-51 norank_ o NBl-n norank f CK06-06-Mud-MAS4B-21
* Paracoccus Synechococcus  CL500-29_marine_group Thermus norank_f CK06-06-Mud-MAS4B-21
FE F Pseudomonas Synechococcus  CL500-29_marine_group norank_o_ NBl-n norank f CK06-06-Mud-MAS4B-21
JiK Pseudomonas Synechococcus  CL500-29_marine_group norank_o_ NBl-n norank f CK06-06-Mud-MAS4B-21
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Fig.5 Correlation between different forms of N and P elements and dominant and important bacteria genera
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