Wt 5% 4 AR PR L

LEMMAKRET®E
MEEE 1 EEE 1 X TOP HIFIAKR SCliEX 1 & (RIFE 1 4, Journal of

Environmental Management, IF: 8.7)

Journal of Environmental Management 345 (2023) 118771

Contents lists available at ScienceDirect

Journal of Environmental Management

ELSEVIER journal www.elsevier. i

Research article )
Mechanism of microbial regulation on methane metabolism in saline-alkali %
soils based on metagenomics analysis

Chao Yang ', Yitong Chen ', Qian Zhang, Xihu Qie, Jinxia Chen, Yajuan Che, Dantong Lv,
Xinyu Xu, Yuxuan Gao, Zengyu Wang, Juan Sun

Key Laboratory of National Forestry inis on Grassland R d Ecology in the Yellow River Delta, College of Grassland Science, Qingdao
Agricultural University, Qingdao, Shandong, 266109, China
ARTICLE INFO ABSTRACT
Handling Editor: Raf Dewil Saline-alkali soils constitute a globally important carbon pool that plays a critical role in soil carbon dioxide
(CO2) and methane (CH,) fluxes. However, the relative importance of microorganisms in the regulation of CHs
Keywords: emissions under elevated salinity remains unclear. Here, we report the composition of CHy production and
Saline-alkali soils oxidation microbial communities under five different salinity levels in the Yellow River Delta, China. This study
G, metabotiem also obtained the gene number of microbial CHs metabolism via testing the soil metagenomes, and further
KEGG pathway < . % : S 5 = g
snbioniy investigated the key soil factors to determine the regulation mechanism. Spearman correlation analysis showed
e that the soil electrical conductivity, salt content, and Na*, and SO3~ concentrations showed significantly

negative correlations with the CO, and CH, emission rates, while the NO3-N concentration and NO3/NO3 ratio
showed significantly positive correlations with the CO, and CH, emission rates. Metabolic pathway analysis
showed that the merA gene for CHj production was highest in low-salinity soils. By contrast, the relative
abundances of the fiwdA, fir, mch, and mer genes related to the COz pathway increased significantly with rising
salinity. Regarding CH, oxidation processes, the relative abundances of the pmoA, mmoB, and mdhl genes

from CH4 to decreased signi from the control to the extreme-salinity plot. The
greater abundance and rapid increase of methanotrophic bacteria compared with the lower abundance and slow
increase in ic archaea ities in sali lkali soils may have increased CH,4 oxidation and

reduced CH, production in this study. Only CO, emissions positively affected CH, emissions from low- to
‘medium-salinity soils, while the diversities of CH, production and oxidation jointly influenced CH, emissions
from medium- to extreme-salinity plots. Hence, future investigations will also explore more metabolic pathways
for CHy emissions from different types of saline-alkali lands and combine the key soil enzymes and regulated
biotic or abiotic factors to enrich the CHs metabolism pathway in saline-alkali soils.
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