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KoNDO T.JINB()r oNtも HlドI&OltlASA K 2005 Absorplloll of atillosPhCtlth trichioro―

cthylctlc and tctrachlorOctllylcnc by olcalldcr(ミt′llイ′,7カ7`rlごr′〃?)_Phytoll(HOm、 ALiStria)4S(4):

(477)―(480)

Foliar absorptiOn of trichiorocthyicnc and tctttachiorocthylcnc 、vcrc cxaillincd Olcandcr
、vas cxposcd to a llll、11:rcどaS Of trichl()「Octhylcllc alld tctrach10rOcthyic:lc、 and gas absorption and
tralぉspil atiOli ratc、十crC l〕、castircd siintiitnilcOL:sty A l、lodci tlnalysis or gas c、changc ratcs lcvcalcd
that thcrc 、vas no stibstantial absor13tiOn of trichioroctilylcllc and tctiachiorocthytcllc by olcandcr.

llcithcr throtigh thc stolllata nor throtェgh thc cuticic ln tllc cxpcriincnts oll olcandcri no、lsibic foliar
i ■i t i l w  W a s  o b s c r v c d  d u n n g  t h c  7  d a y s  c x p o s u r c  p c h o d

I n t r O d u c t i o〔 1

Trichlorocthylcnc and tctrachlorocthylcnc arc ubiquitotls air polltltants that

havc bccn of grcat cOncem becatise of thetr advcrsc cttccts on llealth Tl・ichloro―

cthylcnc and tctrachiOrocthylcnc arc M′idcly tiscd as solvcnts in lalctal or tcxtilc in―

ditstiAics Trichloroethylenc and tctrachlolocthylcnc arc t、To of thc llloSt iillpoltant

hazardous volatilc Organic colllpOunds, and both thc cnvironmcntal quatity stan―

dards of thetr atnlosphcric conccntration、vcrc lcgisiatcd to bc llndcr 200卜唱■lS in
Japan(ENVIRONMENT AGENCY GOVERNMENT OF JAPAN 1996)Trcc

planting is Onc stratcgy for rcducillg thc concc〕ltratlon of atr po‖tltants in polllltcd
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urban and industrial arcas(ENVIRONMENT AGENCY GOVERNMENT OF

JALへ N1989)ヽ 拓cgCtation is known to act as an impoltant sink for inorganic atr

po1lutants.such as S02,N02,03(HILL 1971、 ELKIEY&a1 1982,OMASA&ABo

1978‐OMASA&al 1979)ヽ Vc havc rcportcd that atinosphcric organic pollutants、

such as for131aldcllydc(KoNDO&a1 1995、 1996).C=―Ci aldchydcs(KoNDO&al

1998),phcllol(KONDOゼ 比a1 1999)n acrOicin and mcthyl cthyl ketotl(OMASAだ 監al

2000)arC Ctttcctivcly absorbcd by trcc spcctcs at a ratc sllnllar to thosc Of atinos―

phcric S02‐N01台 03 HO｀ VCvcr,it is not clcar、vhcthcr trcc spcctcs havc suttcicnt

abllity to absorb trichlorocthylcnc and tctrachlorocthylcnc ThcrcSorcハ mcasure―

ments of trichloroethylene and tetrachioroethylenc absorption by oleander(Ne′̀rrr″′

,77冴,ご″′77),VヽhiCh is pOpular as a streettrec or gardcn trcc in Japan,、vere conductcd

M a t c r i a l  a l l d  M c t h O d s

Sccdlilig ofOlcalldcr ofhcight 0 7 tll、vtlS tiSCd aS ptant mlatcrials Olcatl(lcr、、as gttD、11 11l tl

sunny laboratorv Lェ1ldcr ambiclll light and tctllpcrtlttilc 、vaSヽヽ atcrcd daily to 11141itit41ill pOt moisttirc

ncar to flcld capacity and、vas tt・ltilizcd wcckly with tiqtlid ttHlllzcr(Hyponcx)Thc Salllc apparattis

and proccdurc as tho、c uscd fOr r1lcasuring thc absorptiOn ratc of fomaldchydc by trccs(KoNDO&

a1 1996)、vcrC tlSCd CXCCpt for thc mcthod of gas salllplin_g Bricrly a pottcd plant、vas c01ltlncd in a

120 L cylindricai trallsparcnt acりlic chambcr cquippcd、 vith 1 0 L btlfftar tanks at its inict and Outlct

Thc ratc of thc mixllirc gas(triChiorocthylcnc and tctrachiorocthylcnc)n。 、v through thc chambcr

、vas about 20 L nlin l and thc chanlbcr gas、vas inixcd ctFcctivcly by t、vo intcrnally mOlェntcd fans

Thc transpiration ratc、ドas dctcnllincd ti oill thc dccrcasc in thc wcight of thc trccs、 、1liCh wcrc

plantcd in pots co cヽrcd 、vith plastic bags Thc inlct c01lccntrations of trichiorocthylcnc alld tctra、

chlorocthylcnc、vcrc、vithill thc rallgc of 370‐420卜はin‐and 250-300Hど nl S、rc、pccti、cly Thc lllcan
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wcrc drawn at a now ratc of 0 1 l min i偽r S h tilrough thc sampling tubc(ORB091)Thc cOntcnts

of thc salllpling ttibc 、‐crc cxtractcd by carbon dist!11ldc and analyzcd by thc GC―卜4S(Shillladzu

QP5000,colunint DBふ Xヽ.30mX0 25 111mX0 251811)systcm

R c s u i t s  a n d  D i s c u s s l o n

Tablc l shO、vs thc outlct/inlct ratios Of trichiorocthylcnc and tctrachloro―

ethylene conccntratioll in thc blank and absorljtion expcriinents in thc ttblankいex―

pcrilllcnt pcrlo回1lcd vヽith an elllpty challlbcil tllc outlct/inlct ratlos of trich10ro―

ethylcnc  and  tctrachlorocthylcne  concentratiOn  、vcrc  101±07°。 (n=5) and
100±0800(n=5)‐ rcSpcctivcly This indicates that thc adsolption of trich10rocthyl‐

cnc and tctrachlorOcthylcnc to thc walls of thc challlbcr is vctt S■lati T1lc Out―

lct/inlct ratlos ol‐trichioroethylcnc and tctiachlorocthylcnc conccntration in thc

cxpcrilncnts using 01candcr both in thc dark and in thc light wcrc ncarly cqLlal tO

thosc in thc blank cxpcrilllcnts

Thc cxpcrilllental data using olca1ldcr 、vcre analyzcd with a silllplc

g a s―di f f t l s i o n  m O d c l ( O M A S A & a 1 2 0 0 2 a . b ) , W h i C h  w a s  a p p l i c d  f o r  t h c  a n a l y s i s  o f

iollar absorption of f01■llaldchydc(KoNDO & a1 1995, 1996)、  C=―Cs aldchydcs

(KoNDOさ とat 1998)、phcn01(KoNDO&a1 1999)、 aCrolein and llletllyt ctllyl kcton
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(OMASA&a1 2000),tO investigatc thc foliar gas absOlption mechanisin in com―
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Tablc 1 0、ltict,111lct ratios of trichiOrOcthylcnc and tcl「tlchiOrocthylcnc conccntration ill
thc blank and tibsorptioll cxpCrifllctitS

Trec PPFD Outict conccntration'Inict conccntration(°。)

(卜lmol photo1ls lllどSl) trichitlrocthvl●】lビ lctrachiorocthvlcnc

B l a n k

Olcandcr

Olcandcr

101±07

102±09

102±13

100士(〕8

100±1 3

100±05

0

0

600

ヽ

ヽ

ヽ

humidity,and ail tcmpcraturc in thc acりlic chamber Foliar gas absolption ratc on
unit leaf area basis(Q)Was dctcrlllincd flom thc diffcrcnce in gas conccntrations at

the inlct and oullct of thc chambcr Molar fraction of polltltant gas on the
tcaisurttcc bOulldatt laycr(C。 )waS assulllcd cqual to thc inolar iaction of poト
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cquatlon

q=k(1-C/C。 )gW tt α/Cぃ

whcrc Ci and α arc thc molar fraction of pollutant gas in thc atr spacc illsidc a leaf
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k、<k<kb

H/hcrc kミand kb arc constants calclllatcd frolll molcctllar、vcighis of、vatcr and tllc

pollutant gas For analysis of thc cxpcrilllcntal data,q was plottcd against gド、andは

and Ci/Co M′crc cvaluatcd frona thc y_intcrccpt and slopc of the regrcsslon linc Of

this plot

Frolll thc abOvc mcasurcmcnts using Olcandcl bOth ill thc dark and in thc

light,q、▼as plottcd against g｀
lfOr trichiOrocthylcnc and tctrach10rOcthylcllc(Fig l)
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tctrachlorOcthylcnc For both pollutants, q ぃras not increased 、vith incrcasing g｀
イ

and thc s10pc ofthc I‐cgrcssioll linc ofthis plot al【llost cq、ェalcd zcrO,and y_11lterccpt

、vas ainlost zcro Thcsc rcsuits suggcst that thcrc、vas no substantial absotttion of

trichlorocthylcnc and tctrach10rocthylcnc by Olcandcr、ncithcr through thc stolalata

n o r  t h r o t l g h  t h c  c u t i c l c  l n  t h c  c x p c h n l c n t s  o n  0 1 c a n d c L  n O  V i S i bにf o l i a r  i l l J uりw a s

obscrvcd during thc 7 days cxposurc pcriod lt scclals that that rcsult was Obtaincd

becausc therc 、vas no substantial foliar absotttlon Of trich10rocthylcnc and tctra―

chiorocthylcnc by olcander
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Fig i Rciationships bct、vccn g  `and q in olcandcl(41)triCh10rocthylenct(b)tetrachloro‐

cthylcnc Rcgrcssloll lincs arc sho、vn by solid lillcs alld lillc q=k、ど
｀
 and q=k、g｀

｀
 arc illdicatcd by

brokcn alld dottcd illlcsl rcspcctivcly
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