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Nitrogendepositionproducesgreatcarbonbenefits
inMosobambooforestacrossChinaregardless
offsetbynonＧCO２greenhousegasesemissions

WiththesupportbytheNationalNaturalScienceFoundationofChinaandtheNaturalSciencesand
EngineeringResearchCouncilofCanada,Prof．SongXinZhang(宋新章)attheStateKeyLaboratoryof
SubtropicalSilvicultureofZhejiangA&FUniversityandhiscolleaguesuncovered Mosobambooforests
hadgreaternetcarbonuptakebenefitswithincreasingatmosphericnitrogen(N)deposition,whichwas
publishedinScienceAdvances(２０２０,６:eaaw５７９０)．

AtmosphericdepositionofNacceleratesthegrowthofplantsbecauseNisafertilizer．Thisprocess
intensifiestheremovalofCO２byplants,causingcarbonsinks,butitcanalsoincreasetheemissionsof
nonＧCO２greenhousegasesmethane(CH４)andnitrousoxide(N２O)．Theseemissionswarmtheclimate
andmaynegatethebenefitsofalargercarbonsink．

Mosobamboo (Phyllostachysedulis)iswellＧknownforitsextremelyfastgrowthrateandstrong
regenerationabilityandcovers４．４３millionhectaresinsubtropicalChina．Thisregionistodaysubjectto
muchhigherNdepositionratesthanWesternEuropeanandUnitedStates．

Theteam,forthefirsttime,conductedafourＧyearＧlongfieldexperimentandsynchronouslyquantified
theeffectsofNdepositiononbiomassincrement,soilorganiccarbon,andN２OandCH４fluxes,and
ultimatelythenetcarbonbudgetattheecosystemlevelofaMosobambooforestinChina．

TheyfoundthatNinputnotonlysignificantlyincreasedwoodybiomassandthedecompositionofSOC,
butalsoincreasedN２OemissionandreducedthesoilCH４uptake．Theproportionofcarbonuptakeoffset
byN２OandCH４emissionswasonly１１％—１２％,beingfarlowerthan５３％—７６％ derivedfromametaＧ
analysisataglobalscale．ThetotalannualnetcarbonbenefitsinducedbycurrentatmosphericNdeposition
overMosobambooforestsacrossChinawereestimatedtobeof２３．８TgCO２eq．

TheauthorspointoutthecarbonoffseteffectofN２OandCH４fluxesinducedbyNdepositionmightbe
highlyoverestimatedandcallforpaying moreattentiontotheuniqueroleof Mosobambooforestin
mitigatingglobalwarminginsteadofneglectingit．

Figure　Theresponsesoftheecosystemcarbonprocesstoperunitnitrogenadditionwhennitrogenadditionwasnotmorethan
(a)３０kgNha－１ yr－１ and (b)６０kgNha－１ yr－１．Solidlinesindicatepositiveresponses;dashedlinesindicatenegative
responses．ΔBC:woodybiomasscarbonincrement;SOC:soilorganiccarbon;NEP:netecosystemproductivity;GWP:global
warmingpotentialofCH４orN２O．


