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Paddy field is one of the most important 

agricultural sources for CH4 emission

Cavicchioli et al., 2019

Background

IPCC, 2021

Climate change from GHG emissions 
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Qian et al., 2023

Both CH4 production (Methanogenesis) and CH4

oxidation determined emission of CH4 from paddy soils

Background

CH4 production Anaerobic CH4 oxidation

Xu et al., 2023
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Background

Zhang et al., 2010 
Menget al., 2014 

Feng et al., 2008 

Qin et al., 2020 

¸MeHg was accumulated in rice grain

¸Paddy soil is the unique source of MeHg accumulated in rice

¸ In -situ methylation is the source of MeHg in paddy soils

Qiu et al., 2008 

Hg distribution in rice grain Sources of IHg and MeHg in rice

Liu et al., 2021 

Previous 

understandings
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Gilmour et al., 2013

Methanogens are anaerobic microorganisms 

involved in Hg methylation

Ma et al. 2019

Microorganisms containing hgcAB orthologues Archaeal Hg methylators

Background
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Wu et al., 2020 Wu et al., 2024 Haoet al., 2024

Our previous work: methanogenesis is coupled with MeHg demethylation

Background
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Methanotrophs mediated MeHg demethylation

Lu et al., 2017

Mm. album BG8 wild type

Kang-Yun et al., 2022
MeHg sorption and degradation

Degradation of MeHg by different methanotrophs

Mm. album 

BG8 wild type

Mm. album 

BG8ȹmbnT

Background
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Question

GHG emission Production of MeHg

Tang et al., 2020Qian et al., 2023

Interplay between GHG emission and MeHg dynamics in paddy ψ
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Methods & Materials

Å SOC, MBC, MAOC, POC, MNC, BNC, FNC, RQ, qCO 2, DOM compositions
Å qPCR for hgcA , dsrB , mcrA , and pmoA genes and mcrA amplicon sequencing

Å CO2, CH4 flux
Å THg, MeHgMeasurements
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Results & Discussions

Fluxes of CH 4 and CO 2 during rice growth
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Results & Discussions

11
Qian et al., 2023
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Low level background site

HX

CZ-low

HX-low

High geological background site

CZ GX

Abandoned artisanal 

Hg smelting site

MeHg 

dynamics and 

cumulative 

emissions of 

CH4 and CO 2

CZ-high

HX-highHX-medium

CZ-medium

Results & Discussions
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¸ CO2 v.s. CH4  indicates SOC 

mineralization

¸ CO2 v.s. MAOC indicates CO2 emission 

was influenced by minerals in soil

Correlation between cumulative emissions of CO 2 and CH 4

and soil organic carbon fractions Ratio of MAOC

Results & Discussions
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Hg stress promoted CO 2 and CH 4 emission

CH4 CO2

Cumulative emissions of CH 4 and CO 2 during entire rice growth period

Results & Discussions
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Communities carrying mcrA gene explained CH 4 emission under Hg stress

Amplicon sequencing of mcrA and pmoA genes
Abundance of Archaea Methanotrichales v.s. 

cumulative emission of CH 4

Results & Discussions
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FT-ICR-MS spectra of soil DOM

Less lignin-like compounds in the

highly stressed treatments than

those in HX-low and CZ-low,

respectively, implying that Hg stress

has led to a more labile composition

of DOM in paddy soils

HX-low HX-high

CZ-low CZ-high

Results & Discussions
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[MeHg] is negatively correlated 

with the cumulative emission 

of CO2 and CH4

¸ Methanogenesis coupled 

demethylation?

¸ Differences on kinetics?SR/SOC SR/MBC

Soil THg v.s. cumulative emissions of CH 4 and CO 2 at different growth periods

[MeHg] is positively correlated 

with RQ and qCO2

Soils with more labile organic 

carbon generated more MeHg

Results & Discussions
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