l General AARHUS
— ‘2? 5{5 ’k '? @GUAssemblyZOZZ /v UNIVERSITY

UNNQ’Q YUNNAN UNIVERSITY

Differential response of soil CO,, CH,, and N,O emissions
to edaphic properties and microbial attributes following
afforestation in central China
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BACKGROUND

0O (ppb)

= 370, *ee lce cores |

= — Atmospheric measurement ts

2 310 CH

O 310 4

~:‘10 .
.-_,.‘""ol
c-"-"
-

L 4
aliase ,...va-d-"'"

= 280

“ . d AT Radad
260 :
750 1800 1850 1900 1950 2000

/\(((/ 4«(&((/_-({ - Year
\n\\ WAL VAL

Land use change Greenhouse gases | CO,
/l N,O

o‘ <Y

Net Primary Productivity

\0 Soil properties

™~ Leaching

» Land use change has been identified as the large anthropogenic source and sink of
greenhouse gas emission

» Microorganisms participate in the greenhouse gas emission
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Elser et al., EL, 2007; Nazaries et al., ISME, 2011; Han et al., GCB, 2020; Tian et al., 2019, GCB



OBJECTIVE

¢ To examine the influences of the afforestation on
ﬁ soil greenhouse gases emissions, and to explore
@ the underlying mechanisms on how variations 1n
the soil environmental/microbial properties control

soll greenhouse gases emissions.
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STUDY SITE
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Greenhouse gases | Typical microbes Class
CO, Total PLFAS
CH, 18:1w7¢ Methanotroph
AOA, AOB Nitrifying genes
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RESULTS : Soil greenhouse emissions
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RESULTS : Drivers over greenhouse emissions
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Soil microenvironment ( Microbes Soil microenvironment 0.09* Microbes
SM ST pH BD Total PLFA SM ST pH BD 18:1w7¢
w7 - y,
S |
Soil chemical properties S Soil chemical properties
DOCT| S0C | TN “o_ 1152, df=6,P=072, DOCT| SOC T /TN 72— 747 df=5,P=0.19,
NH4+ N03— RMSEA = 0.16,AIC =19.52 NH4+ NO3_ RMSEA = 0.11,AIC =17.47
» CO,: microbes (PLFAs) » CH,: soil microenvironment
» plant residue & root exudation » methane oxidation &

s methane reduction
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RESULTS : Drivers over greenhouse emissions
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¥>=2.01,df=5, P=0.84,
RMSEA = 0.00, AIC = 22.01
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» N,O: microbes AOB (+)
» niche differentiation of AOA/AOB
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CONCLUSIONS

Afforestation

» Soil CO, and N,O emissions were
higher under afforestation, which were
directly dependent on microbial
attributes across land use types

» Soil CH, uptake did not differ among
all land use types, which was directly

@" soil chemical properties #. soil microenvironment %;'edaphic/microbialproperties — direct effect I'Clated tO edaphlc pI'OpGI’tl@S

#¢ total PLFAs & methanotrophic bacteria . nitrifying genes --- no effect
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