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SUMMARY

The purpose of this project is to clarify the function of vegetation for amelio-
rating polluted atmospheric environment. The plants that have a high capacity of air
poli{utant absorption and a high ability of detoxication of toxic products produced
by the air poliutants absorbed are most useful for the continuous elimination of the
air pollutants.

The capacity of plants to uptake air pollutants was investigated in various broad-
leaved trees by measuring transpiration rates and was evaluated in plant communities
on the basis of plant productivity. The absorption capacity of vegetation in the field
was also determined in a plant community in the park and rice field in the suhurbs
by making the experimental model formula concerning solar radiation, gas concentration
and wind velocity. The transportation of air pollutants between atmosphere and
vegetation vas investigated using a simulation modet of plant community, which was
made by measuring the direction and velocity of wind, shape of leaf. structure of
commnity, etc. in the facility of plant environment simulator.

The application of 15N dilution method to evaluate the N0z abscrption by plant and
methodology for evaluating the guality of atmosphere using brypophytes and higher
plants, that are sensitive to air pollutants, were discussed. Furthermore, image
instrumentation of plants was summarized. Using this instrument, the physiological
informations such as transpiration rate, stomatal diffusive resistance, air pollutant
sorption (by thermal infrared image) or photosynthetic electron transport activity and
content of photosynthetic pigment (by chlorephyll fluarescence image) can be estimated
easily under intact conditions.

The detoxication mechanism of foxic substance produced by air pollutants absorbed
into plant tissues was investigated. Phytotoxicity of NU2 and metabolism of nitrite
vas analysed and control mechanism of enzyme activity was demonstrated during NOp
detoxicating process in the nitrogen metabolism system. Furthermore, detoxication of
active oxygen under O3 exposure was clarified. The detoxicating enzyme was induced

under the exposure to low concentration of 0z, under which little visible injury could

Summarized by Kiyoshi SUGAHARA, Director of Environmental Biology Division



be induced, and piants increased the resistance to 03 toxicity.

Resistance of piants to air poliutants in refation to stomatal reaction and
metabolism of glycolipids composed membirane structure was analysed and adaptive growth
response under polluted atmosphere was alse investigated.

Based on these results, the selection of useful plants as a sink of air poifutants
and the rofe of vegetation as an air pollutant filfer vere discussed.

The results obtained from this research project were published in 44 research
papers and presented 76 oral speeches as shown in the attached list, A part of the
results, obtained in 1982-1983, also published as a research report of this institute
No. 82, 1985.

The new knowledges and methods obtained in this research project will contribute
to the plans for greening urban areas to ameliorate the polluted atmospheric environ-

ment by vegetation.
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REFEWORNBER B 3/ AMEOZERCRET 5 (KM, 1979 &R - 8E, 1981),

HEWID C O 2 W IX BRI D C O 2SS 350ppmfRRE 3 T C O 28BSl U T T B iRAY
IR 5. Ule#i>T, COEN3WpmmDIEE, B LLURXWR7LT 7 LT 7 BER
:Bﬁi‘éiﬁ)’té'ﬁﬁiigpgti,

Pg = 0.33x10-2x1.8x320x10-2x3600 = 68 mgC O 2dm-2h-1& 723,
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—7, KEHS 0y WEH lpph(= 1.3 pgSw3DIFE, LEO7L T 71T 7BEDS 02
WIGERE [S 0204,

[S02] = 2.8x1072x1.31x10-3x10-2x3600 = 132x10~5 mgSdm-2h-1 ¥ %%,
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ZOfE%:, BNENECOe 1B YRIRZBERINES 00 AICHHET 5L 2.7x10 4mol
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b i 25 3 1.8 0. 60
£33 21 15 16 9.8 0.61
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iy e 361 92 55.0 0,60
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FK1. 2 A—-vNDOLTEOS 0SFEE
(Payrisaat & Beilke. 1975)
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Rendsina 0.60
alluvial glay 0.56
parabrown 0;54
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terra furea 0.52
pseudo glay 0.42
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ek EOREMIETR(148x1012m2 )1 354 3 S 020 BHA ML 148x1012x0.158 = 23x1012gS y-1&
% %o Eriksson(1963)DF— 4 Tld 25x10123S y- I, FF—HLTL 3,

LBl & SIS, HYIC & B30 ARINBIIH ARESHPBEL S 20 &S5 RE
EREOMESICE, HPOEENERLHEREETHE, MRVEEEOSVHEENBhSEL
A%, £k, WRETSIBEFRTIABERBGFNFhONADREEEL L L ILHETE 3,

3 B X ®

FRLE - HE—B (1980 : {EWMIHELC &L SRAFRH ARNOEFAEY I ab—va .
Eu A FRAARESE . B64T, 191-212.

Eriksson. E. (1963) . The veariy circulation of-chloride and sulfur in nature :
meteorological, geochemical and pedological implications, Part 1. Tellus. 12,
63-108.

Golley, F.B. {1972) : Ecosystem Structure and Function {ed.) ¥iens. J.A., Oregon,State
Univ. Press, 63-90.

Hill, A.C. (1971) : Vegetation ! A sink for atmospheric pollutants. J. Air Pollut,
Control Assoc., 21, 341-348.

Rk (1973) | BLEWEFEOWHELEE (|, £RPEE 6, kR, =R, 9lp.

MLEPGER (1980) : E¥pitiTRiLE:.  REAFHRE, TR, 258p.

RERER (1979) | WEYREE QSR TNERE ----HEOoRL 207 LE---. BEIAF
WIEATR e S, ¥105, 367-385.

Payrisaat, M. and S. Beilke (1975) : Laboratory measurements of the uptake of sulfur

dioxide by different Europian soils. Atmos. Environ., 9, 211-217.



B2 HERRRIEEE 451085 (R-108-87)
Res, Rep. Natl. Inst. Environ. Stud., Jpn.. No. 108, 1987.

2 KERHLENOHEPERZE

2. 1 WL ARASRYE ORISR

B IARRPOREA Z(C ORI SBNU THEFEHIC & > TEL S ERNOK
DETIP S KRR & > THRIBL TEEO LREZHH U TV 3, $a1T, Mt
M. BRIEARIT LRI, KRPOTRPEL DT, S EMIWVRALTLEE 2.1),
REAFOH AU, KRLEALBI 3 AOREZL US> THERC L > THRNER 3,
Bl 2. HZRU o AOTHLE, R & > TFEh B (Gaastra, 1959),

Jgos={Coir—Crest)/(Rair+Ratn) 2. 1)

CORLEBOT, JoasldH AOWIGEEE, Caird Crestld, BAARLEENDH AWE, Rai v
ERenld, T ELEAMBRBERALTOHN ALHIRNTH 5. EXp v LS,
HAOGREERRET BRI, AREENOH AWELAR, BORFTEL 2EHER
BiR, [AMRLEART SBULUARAENE NS %, ThoBERCEEEE ATV AE
REFEFNRUEMNERE L DAER 2.10LH5 1210 %. X 2 ILESOTH ABNEED

nE
—— n - #=R
A 3 V" wmum
?\;f; .Cﬂg ‘
> %II - A Te ‘
f BT
\ SALBIES (Rsta)
s —/ ' \_ EE
\ EEEREIE (Rair)
€02 03 Hz0
Cair

2. 1 HAgrREOERF

PEEXAE NI (YR



BYERIERZED TLAERC DL TOEKERERS, 28,% 21 THHSHR LS, Rair
BESRAOFNZAMZHTZEORXIEAFEC L > THEIN SH, 8%, ReirliRetn
KOO RVEVOT, HARNEEORPERZLAD TV ITER: LTIz RVLIE
[ o

F£2. 1 HARNEEEREL TV I3EREIEERCERE R
R, EYEA

# E E W s B W EBE R A EH

KAPOHABWE  Cair /T AOWER, AREH

ERADI R Cleat Hit DX BE 1 KX T B B

Tria R B Raie HAHER i3k

S Ratn KEPI DK SHARR ¥, REE, BB,
. KEHRAER CO2. BIEHENA

DX2.ITHVWRRES

2. 2 HIMILAHAGM
2. 2. 1 ARSREOBES RN
HPOXRHLEND, KEGREOBEC L - T84S, CORVERDHTLIEHE L

TROZEBELZOND,

1. KREREORBIC & g RS OE,

2. ENOERETATH 3KANOARSREAOBAREDE

3. Y & 3 KASEHOREETOR D
LEIRE SR, BIERIERSET S, £, RUXT L 2AFEEHSET L, KR
LENOMI REFES LY ULk, BWIL 27 20RNEEIED TR REEZ 2 on
TYBHIl, 1971, AF, 2REILVR L SKRGESFNRMLMBL R->TEY, #HO
KASCEENTAFNEY oh T 5. ZBILEREN ODMRIZEHET 3 &2, DRUAQ. 3)
D& > HEHT M, 1971,

BNO2+3H2023HNOs+3HNO? (2. 2)

3HNO2=HNO3+2NO+H20 (2. 3)
N O2OBER2. D&V, MRBECOWHRMCHN 03) L EHB(HNO2) OBERL LTk
HXhBEBEbh3, UHL, NOBSERRNEATEU -8 T, SLEtoR
Rtk > TEBREBRENTTZ VELTHOT I JBRIBR>TRBIh B0k, 1979 ; B4,
1987 ; ¥YP, 1987). EhE, P& AN 020N E <, B0/ Wi




AL O N

R 2. 2 BROH 2ok T 2EHED L EHEYK

HA e i E 25 £
nmot-ml-! m g1

H20 2.42x10°%

CO 0.0010

02 0.0014 1.95%x10°%

NO 0.002!

03 0.012

CO2 0.039 1.51x10°9

Clz 0.10

S0» . 1.6 4.56x10-5
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ZAENEREFRR>TVEETOEVTHSH, BEORMIZED OB LEBERCRIMTS
v, a=30° OIBSLAKTS 2. HBENHROEE TR ANEOESLEOESS, BE
OHEBIABOBREEE 232 &1k 5 (FM - KK, 1979,1981). EAFPTEMa=0"
Lz U THAIZIES CIBAOLRIENIED, BRORARDPTELREETL RBEL0/MX L,
Fh, a=+30° OESHPHOMAADEELVNEVETSH S,

B 5.6 B WH Yy agORRMED SERT IBSC >V THEL RIERERIETS 5.
a=0° 2+15° WAEQ & H - kD > EFEAED > REAMOB AR >V THEL REET
B2, EREHHIEN AU REANTRA» >OHERT I IBEOEE (A) 08 1/2TH
b, RRHHOHRBEANE O LIIERIBIEL TV B ERTRL TS,

ZhieHl T, EFBOFTHSABMIEE (a=1+30" , -{5°, 30° , RUEHD OrekA
OEUEHERET S, BOMERALAZHAVEEALLEE>TWS, ARWEL A
FUEH B, MEA & > TEIL TORWZ L EEHETERX S &, EREH & i m
WS RFAMOFEOIL, FHMDE NS LD & EHBALD S REATOEE L DK
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HEAZHTTLV—RBOEER >h SR S AHBK O RTAMTLE, a=30" LEAFPT
ENRIR S CEGOEBIRMIED, MOREREOEEL VATV, TR, BREM30cn/sLIT T,
EREERESTIEAB L ORE{R-TEY, BFENOL S RAFOERVEATE. Jhish
POH A B 3 FERBEHET L RVES,

3) BRBENIEOZEBEWON AR RIT T RE

RREHOR N L > T, BAOEERTEERERERY, AENEENRERSIERRY
i, ZO&3REL4OEE ST IERBRABEOZERE, YREECBTIRREENEOH
AR, AENEEPHEBEEOCERL LTV S,

BREEMEOZRE, FILREAL KAREIEOETAT, ey — Rz h KR
RHBZIYNTFT VL IF I OR—ERBVT, AENEEOREMRERE UTHEIT 2ONBE
5.7TH 5 (FM - %Ik, 1981), Thid, HREL IBMAERT Y, FHEh-FE{RKEA
RIS EREL TRV K, 2OREE T+ PNV -2 7+ 4 FEBVTERILL
RLOTHS, Hb, WONyFTRENLEBSPRSEEHENGEVERATH 3.
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BT EE(NE) »oREHE) ~OEXRAATNSHIEETH S5 (5 - RIK, 1973,
1981). KOMEEAMNE, BEXAAMNHEELREL®, L 2RO PENET IBFOR
ATRVAHER-> TV S, — 7, RN OEEOSEE, BAANATOHETHRAE
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MRAOHEFRBEEN L VA2 <HET 3.
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BEANKEL R >TVRILELLHELTWS,

FHENOERPEYEON AW T T HEL TRWICANRERRE 5.8 WRT (HE
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6. 1 iU
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27T, HIESKEN 50~100%OEETO LT L ABEE L & KB 150~200% OFEH T D
MEEEOW2ETH > ke

B 6.4l SHEdH SIFN U 2 HIBOBRBOKERUVERSBELF L VREEE OBEE
R MEEEIGEEOSROBMH > THIL 2.

AP I F L #ED 0.01~100pm OEHETREINT Z0RM>T, AEEORL - iE
DEERRUEITANTOFBIEOFARKHTT, 7L U oREEELERBNCEE -1 (B
6.2) « CHICHUT, 3o UHAEL TELRE—TISONRER B HIEONER D
1100 AT €& » ko Cornforth (1975)13 LIBOBEABII LT L D MRENRIED, & LB
REAR CRINEET 22 E ANRBIENRET I 3N S 2 L @EL TV 5, Rildo
TFL REE 0pomT, THHE, AKH, ENRELUTABHOFMLIEOLFL VAEELF
heh, 150, 130, 60U 5 nl g2E 1H 1THoh,. ThOoONREEOEEL, BIils
Xh TV AR HBOAREEOEAEG~314 nl gt B D& FF—HKUE (Abeless, 1971 ;
Cornforth, 1975; Yoshida & Suzuki, 1975; de Bont, 1976a,b).
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EtEu 0 TRUE.
il =3 + iy 0} % = |
pH C N akE
(%) (%6 (%)
Thujopsis dolabrata 4.5 5.2 0.36 64
Fagus crenata 1.7 11.9 0.66 127
Cryptomeria japonica 5.7 8.1 0.56 64
KH 4.8 1.5 0.11 15
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H6. 4 FRB-oHELEDPSHENULHEIIBEOLFL VHREE - HREORS
RUSRERE ORI
SAEEEOPEL IppaD LF L YR FURMTTIT o 2. L FL VA
FECHREORERUVERSROMRIIZLATH(-0O-)RU(-0-)
TRT. KEEIE, T ENREE, OAXKEE. W, 718, V.

T, LFLUHEEEIEE > 2K 6.0). ZOTBRBYZTFL UHIEHIRREDC
KBLFLVOBETHAZ EMMEh T 5(Primrose, 1979)e URH T, Zhd 208
Fid, HEHRYSEOBIDLIERENC LI TFL Y ARENEED A ERRERL TV S,

ZOARBUT Cornforth(1975Md, HIBR B3 T F L U HBENG BILEREEEEN S

Migs5Zehsd, LIBOIF L VRRIEN S LIEMEYSIE E OMCIAHERES S 5 W
HLUTWA.

6. 3 LIEAOLFLEREE

BALH T THRERBLEARDIFL Y OLBEAOLEELHET 2N T, B 6.5
AT &L, EEI52m, &X120mDARY T2V L YEOREE AXKBOY ¥—ERUEBWE
MREIHER L . FULT, HFROMEELI5mIT Y IRk, U, MiRoFHOLIES
THRRED, B TORRRAEE >TIhEVEIOFROLFL YEEHL DV TANEE
R, ~REZSE00OIFL VEEEIFERCEAVRIFL VRO IAT TH o 2. HHHOD
TFL RENI00ppmc B3 & 312, BB EFCHO R T LREEL CHHETIFL V%
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THRIC L BFRAEROLF L BREEDN

BRMFALE, —ERBCECEHNETERNOEBALENL, ThiREBERELR
BB, TFLVEBRTEUR,

Bl 6.61C AXMOBEREIIEUAARTOIFL Y BEORRNELETRT. dIWERY TR
Ul LF L R & T ERAET U A, KRS OFBALUERE D S 10cn
OFXW BT SR, FheEh 21.3~2L.8CRY 20.7~21 8COFMICH >, £k, LF
L BEQEAEEONEIE - SHEPO LT L 2 REOTIEKIE L ORI I T EENIRRED S
ni (B 6.7,

WREICE TS, KRPOXLFL VREOEDEEIIRE L, £/, KRBOLFLUHREE
BELUTVWEE 6.7 CORVEEILERE B 2HFHRITLUARBENEY TEAO
BEEFLTOREZZ N, AXKOLEEKBUENG TS LIPS, RETVE
WEIHHCFREGTH-nEBL OGNS, T i, LFREDSWLFRMEOERO LB
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THRBDSOhTVEOT, FRFAVLIFLYOIOLEELABL TOARAOILHKR
bR THY, LUS, LFETRARL, T THEEShRESAS NS,

6. 4 IBIILIFRARRPOLFL YBREEICOVWTOEFLHE
EE@Eh st hWHEN ARG R BT 3188, FOLBBER MBI TL—4H « EFIL
OERAFROWE (Gifford, 1961) Xk -7, RXTHI LD,

Clx.yv.2)= 2::0(30,,& eXp l:‘%(oy_y)z :l . {exp [_ %(ZO_:’")Z:I
o[22 ]}

ZZT, PROREFRENE UVREERIBVT, X,v, 2 FhFhAmE 8T8 T
B(n), BlEIECEARKEHEOEH®), RUBEAGOBRMEERT. C(x,v,2)3%
O GOWEBEMm n3)k, L QEIRERCEY IYHOREFEmM s D%, ZLUT, b
WREROEZSMERRY. ovk oy HRRY z AHOERIBOBERREEL FhEFLRT.
Z=0r7 3¢, RS IWAREIEATE R 3,

(6. 1D

ctura e onl ) Jeul (2] .

IFLVIIHEEH S TIEEAASRL, 2o TRER L -THEIhEEEL N2, B
HROBRICH> &, HEEHOLEBAQOITFL 2 OTIv 7 ARRATHREh S,

La-Co
R (6. 3)

F=

2T, FRIFLYOTSy Y A(md w2 hw1)%, Cak ColibRERU L FL MR

B3, ThEh, TFLUEEM w)EET. RIIFL IR IBEHIENG D)L
=Y.

ROEOER ML P TEMFICET 3, 195F0TFL Y EEEIL 1 X106 t y 1 -Elib o
WTLWB(LALY —~EATRE, 1978). LFLUIRIIBT S, LFL VORI TOESE
BOVI.1STH B L REHINTVD (Abelesd, 1971)e ZHSODEEHNZI &L
T, REGWLZTEMED SO, LFLOHFHEIEN.3 m It EBbonT.




TR L BTRR AP O L S REEN

REDRBYS, ox¥ o 2O@EEGiFrord(1961)DEH 5Kz BARKRETETT, R
& 2~6m s WEIR BT B, TA—LPRE FOREARNOBREOLF L 2 REIERG6. 2%
BOTHETO, BE 2 n s 1OBEOREOHEENE 6.8 FEhTVE, 7 — Lo
(c(x,0,0 NI E - LHWREOLFL REN, FEHONBES HIFTEEMNCED U .

BRBAAKEETT, BE 2~6 n s 12 HG 5. QLB S MRELF L o #E L OBEE
ATRERIRT.

x—‘l.?ﬁ

A C(x,0,0)=120 X

U

-2.30
B C(x0,0) =258 x”.u (6. 1)

~1. 6
xlB

C C(x0,0y=0142 X »

—1.54
D C(x,0.0)=0174 x"u
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