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英文要約

Thephytoremediationofarsenicbyaquaticmacrophytes⑰加北、polｳﾉ抽吃αＬａｎｄ

乱れ加財〃qZc7"ｓＬ・wasinvestigated,P1antsweregrownhydroponicallyonMSculturesolutiolL

Arsenicuptakewashigherfrolnphosphate-deficientsolution，whenthesourcewasarsenata

Arsenicuptakcwasnotaffectedbyphosphate,ＷｈｅｎｔｈｅｓｏｕｒｃｅｗａｓＤＭＡＡ・

Arsenicandphosphateuptakewasnegativelycorrelated(p＜0.001),andarsenicand

ironuptakewaspositivelycorrelated(p＜0.05),whentheinitialsour℃ewasarsenate・Arsenic

Uptakc伽mDMAAsolutionwasneitheraffectedbyphosphatenorcorrelatedwithironuptake

(p＞0.05).AsubstantialamountofarsenateandarsenitewasadsorbedonFe-plaqUesofplant

surfacesTheconcentrationsofAs(V)andAs(111)onplantssulftlceswereabout43％and58％

higherafterFe-plaqueinductionthanwithoutFe-plaqueinduction，respectivelybFe-plaque

inductioｎｄｉｄｎｏｔａｆｆｂｃｔＭＭＡＡａｎdDMAAUptakeandadsorptionTheaqUaticmacrophytes

mightusephysiologicalandadsolptive叩takemechanismsfbrarsenicuptakeandadiffbrent

mechanismfbrMMAAandDMAAuptake

TheEDTAincrcasedabout4-6％ofarsenicuptake，ｗｈｅｎthesourcewasarsenateor

arsenite,whiletheUptakewasnotaffもctedbyEDTAwhenthesou1℃ewasBmWLAand

DMAAItmightbebecausetheco-p肥cipitationofironoccursonlywithinolganicarsenic．

本文

Phyto焔mediation，aplantbasedgreentechnologybecomespromisingtoremediate

envirDnmentalpo1Iutionduetosomeunavoidablelimitationsoftraditionaltechnologieslnthe

p1℃sentstudy>weinvestigatedtheuptakeofarsenate(As(V))anddimethylansinate(DMAA）

bywidelygrownaquaticmacrophytes⑰〃zｵｾﾉｍ７ｏ<Ｗ６ｈｉｚｚｚＬａｎｄ肋ん〃α〃ａ間zz7びＬ･to

detenninetheirarBenicuptakee笛ciencyfmmwat甑andtodetenninetheinfluenceof

phosphateandironionsinselective印takeofarsemcspeciesbytheaquaticmacrophytes・

P1antswelegrownhydroponicallyonstandardMurashigeandSkoog(ＭＳ）culturesolutions

fbr6days・CompaMtothecontroltreatment，theaquaticInacrophytesaccumulated

signifIcantlyhigheramountoFarsenicfiomphosphate-deficientsolution,whenthesourcewas

arsenate､Howev飢arsenicuptakebythemacrophiyteswasnotaffbctedbyphosphate,when

thesou1℃ｅｗａｓＤＭＡＡＴhe⑰加乙Ⅵg/Z7pojiWlh伽Laccumulated51-fbldarsenicfromarsenate

solutioncomparedtothat丘omDMAAsolutionwithinitia】concentrationsof40MandO､O2

Mofarsenicandphosphate,respectively
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ArsenicandphosphateuptakeintotlleaquaticmacrOphyteswasnegativelycorlelated

(P＜0.001),whenmitialsourcewasarsenatewhilethefewasnocorrelationbetweenarsenic

andphoSphateUptake(p＞0.05),wheninitialsourcewasDMAA・Theresultsindicatesimilar

sorptionmechanismsofAsO43~ａｎｄＰＯ４３~fbrUptakecarrie工Similarly，significantcorrelation

(ｐ＜0.05)wasobservedbetweenarsenicandironuptakeintissuesofaquaticmacrOphytes，

wheninitialsourcewasarsenatewhilethecolrelationwasnotsignificant(ｐ＞0.05),when

mitialsourcewasDMAA・About５６％ofthetotalarsenicwasdistributedmtissucsofthe

plantscomparedto４４％mcitrate-bicarbonate-EDTA（CBE)‐extmct（Fe-plaque）ofplant

surjklces，whentheplantswe1℃grownonarsenatesolution・ArsenicuptakeintotheaqUatic

plantsftomDMAAsolutionwasneitheraffbctedbyphosphatcconcentrationsnorcorrelated

withironuptake(p＞0.05).ThercsultssuggestthatadsorptionofarsenateonFe-plaquesof

theplantsurfacescontributestothearsenicuptakegreatlybThus，arsenateuptakcinaqUatic

plantsmightOccurthroughthephosphateuptakepathwayandbyphysico-Chemicaladsorption

onFeplaqUesofplantsurfhcesaswelLTheplanｔｓｕｓｅｄｉｆｈｅｎｔｍｅｃｈａｎｉｓｍｓｆｂｒＤＭＡＡ

ｕptake・

Ｔｈｅ⑰伽cｺﾞｾﾉﾋzpoMi伽uptakeshigheranlountofarsenic，whenthesourcewas

inorgamcarsenlcspecies（arsenateorarsenite）whiletheuptakewasnegligible,whenthe

sourcewasmethylarsenicspecies（ＭＭＡＡｏｒＤＭＡＡ）TheconcentrationsofAs(V）ａｎｄ

Ａｓ(Ⅲ)inCBE-extractsofthemacrophytegrowMfter]Fe-plaqUeinductionwereabout43％

and５８％higherthanthoseplantsgrDwnwithoutFe-plaqUeinduction,respectivelylheresults

suggestthatasUbstantialamountofarsenateandarsenitewasaccumulaｔｅｄｂｙ⑰加娩m

pol1W/i〃Lthroughthephysico-chemicaladsorptiononFe-plaquesofplantsuIfaces､TheFe‐

plaqUeinductiononplantsurfhcesｄｉｄｎｏｔａｆｆｅｃｔＭＭＡＡａｎｄＤＭＡＡｃｏｎｔｅｎｔsintissuesand

CBE-extractsofthemacrophyte

Theinf1uenceofethylenediaminetetlaaceticacid(EDnL)onthearsenicspeciesuptake

bySP加庇mpol1WlA〃Lwasinvestigated､TheEDT3Aincreasedarsenicuptake,whenthe

sourcewasarsenateorarsenitewhilctheUptakewasnotaffbctｅｄｂｙＥＤＴＺｋ,ｗｈｅｎｔｈｅｓｏｕｒｃｅ

ｗａｓＭＭＡＡａｎｄＤＭＡＡ・Itwasestimabedthatabout４６％ofarsenateorarsenitewas

desorbe｡/mobilizedfiomFe‐ｐｌａｑＵｅｓｏｆｐlantsu曲cesbyEDTAwhilethe

desorption/mobilizationoforganoarsenicspecies(ＭＭＡＡａｎｄＤＭＡＡ)didnotoccurbythe

additionofE]DIAItmightbebecausetheco-precipitationofironoccumsonlywithinolganic

arsemc，especiallythearsenate・PhosphateuptakewasnotaffbctedbyEDpMhoughits

concentrationinCBBextractwasmuchhi2dlerthanthatofplanttissues・Ironuptakeinto

助加施mpob"ｿi伽Lincreasedsignificantly(p＞0.05)whileiitsconcentrationinCBE-extract

decreasedbyEDTAThehigherAs(inorganic)/FeratiosinplanttissuecomparedtｏＣＢＥ‐

extractmdicatethatthemcreaseofinorganicarsenicuptakeintotheplantbyEDmMSrelated

toironuptake．
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