
•ResearchHighlights•

SCIENCEFOUNDATIONINCHINA　　Vol．２６,No．３,２０１８ １７　　　

Novelisotopeconstraintsonnitrateutilization
ofplantsindifferentlandscapes

WiththesupportbytheNationalNaturalScienceFoundationofChina,Prof．LiuXueYan(刘学炎)in
TianjinUniversity,cooperatingwiththeresearchersinKyotoUniversityofJapanand MarineBiology
LaboratoryofUSA,discoveredasignificantroleofnitrate(NO－

３ )forvegetationsinarctictundraand
highlightedthedirectfoliaruptakeofatmosphericNO－

３ inlowＧlatitudelandscapes,whichwaspublishedin
PNAS (２０１８,１１５(１３):３３９８—３４０３)．

Nitrogen(N)isoftenthenutrientthatmostlimitsterrestrialplantgrowth,makingplantNuseakey
componentoftheNcycleinterrestrialecosystems．NitrateisamajorNformusedbyplantsworldwideand
haspivotalandversatilefunctionsinbothplantphysiologyandnutrition．However,theNO－

３ availability
andtheimportanceofsoilNO－

３ forplantsareunknowninNＧlimitedecosystemssuchasArctictundra
althoughsoilNanalysesshowedextremelyloworevenundetectableNO－

３ concentrationsandnitrification
rates．EveninNＧrichecosystemsoflowＧlatituderegions,therealisticuseofNO－

３ byplantsisdifficultto
evaluateusingmeasurementsofsoilNO－

３ becauseofstrongplantＧmicrobeandplantＧplantcompetitionfor
NandthedirectfoliaruptakeofatmosphericＧderivedNO－

３ ．
Naturalisotopes(δ１５N,δ１８O,andΔ１７O)ofNO－

３ inplanttissueswerenewlydevelopedbyDr．Liu
XueYanetal．(EnvironPollut,２０１２,１６２:４８—５５;FunctPlantBiol,２０１２,３９:５９８—６０８;EnvironSci
& Technol,２０１２,４６:１２５５７—１２５６６;Biogeochemistry,２０１３,１１４:３９９—４１１)．Theseparameters,
combiningwithisotopesofNO－

３ insoilsandatmosphericdeposition,openedanewavenuetoelucidate
plantNO－

３ sourcesandusemechanismsinnaturalcontexts(seeadetailedreviewbyLiuetal．,Frontiers
inPlantScience,２０１４,５:１—１４)．Followingthesefundamentalstudies,theystartedtoreexaminethe
mysteriousveilofArcticplantＧNO－

３ usemechanismsinAlaskantundraecosystems．Unexpectedly,they
detectedsoilＧderived NO－

３ intundraplanttissuesandfoundthattundraplantstookupsoilNO－
３ at

comparableratestoplantsfromrelativelyNO－
３Ｇrichecosystemsinotherbiomes．Moreover,theyverified

insitu NO－
３ assimilationintundraplants,whichaccountedfor４％to５２％ ofspeciesＧspecific(ca．１/３)

totalleafNofAlaskantundraplants．ThisnewfindinginthePNASpaperrevealedtheimportanceofsoil
NO－

３ fortundraplantswhichhasalwaysbeenneglectedandshouldnowbeconsideredinfuturestudiesof
Cand Ncyclesin Arcticecosystems,wherebothCsequestrationandclimatefeedbacksarestrongly

Figure　 Distributions of Δ１７ O and δ１８ O in nitrate of
atmosphereＧplantＧsoilsystems．

determinedbyNavailability．
Morerecently,inthelightofglobally

everＧincreasingreactiveNemissionsand
ecoＧenvironmental effects,Liu􀆳s group
focused on the novel applications of
isotopic techniques for sources,
environmentalandbiologicalprocessesof
N pollutantsin China (Dong etal．,
EnvironPollut,２０１７,２３０:５０６—５１５;
Liuetal．,EnvironPollut,２０１７,２３０:
４８６—４９４;Wangetal．,TellusB,２０１７,
６９:１,１２９９６７２;Zhengetal．,Environ
Pollut,２０１８,２３９:３９２—３９８;Huetal．,
Journalof Ecology,DOI:１０．１１１１/
１３６５—２７４５．１３００８)．


