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Increasedsoilgreenhousegasesemissionsnegate
soilcarbonstorageenhancementunderelevated

atmosphericCO２

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamdirectedby
Prof．ZouJianWen (邹 建 文)attheJiangsu Key LaboratoryofLow Carbon Agriculture & GHGs
Mitigation,and Collegeof Resources & EnvironmentalSciences,Nanjing Agricultural University,
recentlyreportedthatincreasedsoilgreenhousegases (GHG)negatesoilcarbonstorageenhancement
underelevatedatmosphericcarbondioxide(CO２),whichwaspublishedinEcologyLetters (２０１８,２１:

Figure　 A completeconceptualdiagramillustratingtheeffectsof
elevatedCO２onsoilCandNpoolsaswellasgreenhousegasesfluxes．
ANPP,Aboveground NPP;BNPP,belowground NPP．Allthe
figuresinboldwithinthepanelshowthesourceorsinkstrengthsof
elevatedCO２ＧinducedGHGfluxesexpressedasPgCO２Ｇeq．yr－１,as
wellassoilCsequestrationpotentials．

１１０８—１１１８．)．
Soilscontainthelargestpoolofterrestrialorganiccarbon(C)andnitrogen(N),andrisingatmospheric

CO２hasalteredsoilCandNbiogeochemicalcycles．Soilsareoneofmajorsourcesofatmosphericmethane
(CH４)andnitrousoxide(N２O)thatarethetwootherpotentGHGs．GiventhatelevatedatmosphericCO２

canalterbothsoilCinputandsoilGHGsemissions,theelevatedCO２ＧenhancedsoilCstoragemayhave
theriskofbeingoffsetbyalteredsoilGHGfluxes．However,thenetbalanceofGHGsexchangebetween
terrestrialecosystemsandtheatmosphereunderelevatedatmosphericCO２ispoorlyunderstood,whichwill
limitourabilitytopredictterrestrialecosystemsfeedbacktoclimatechange．

TopredicttowhatextentelevatedatmosphericCO２ wouldalterterrestrialecosystemCbalanceandits
feedbacktoclimatechange,Zou􀆳sgroupsynthesized１６５５pairedmeasurementsderivedfrom１６９papers
usingthemetaＧanalysisproceduretoassessGHGsbudgetofterrestrialecosystemsunderelevatedCO２􀆰
Theresults showed that an elevated
CO２Ｇinducedriseinradiativeforcingof
soilCH４andN２Oemissionscouldnegate
soilCenrichmentorreduce mitigation
potential ofterrestrial net ecosystem
productivitybyasmuchas６９％ under
elevatedCO２．Theirsynthesishighlights
that the capacity of terrestrial
ecosystemsto actasa sink to slow
climate warming under elevated CO２

mighthavebeenlargely offsetbyits
inducedincreasesinsoilGHGssource
strength．

Thissynthesisstudymayfirstprovide
an insight into a complete GHG
accountingofterrestrialecosystemunder
elevatedCO２．Afullunderstandingof
thenetbalanceofCO２,CH４ and N２O
exchangebetweenterrestrialecosystem
and atmosphere under elevated
atmosphericCO２ wouldhelptopredict
to what extentterrestrialecosystems
shapetheclimate．


