— 81 —

B =

B Z  (Contents)

R E

1 ~# & (Introduction)

B—is T AR B B AL R S R AR R

(Part One: Effects of Artificially Controlled SOz of Different Concentrations

on Young Trees)

I ~ Bk (Materials and Methods)

I ~ #5887 47 (Results and Analyses)

IV~ i &% (Discussion)

V ~# % (Conclusion)

TSy ¢ R AR TT Ykt b B 2 S LR R AR A

(Part Two: Responses of Trees to the Sulfur Dioxide Emitted from the Areas

of Serious Air Pollution in Taiwan)

VI ~ 358 B agBLEREE e (Purpose of Experiment and Sampling Areas)

VI > 3EEBER Sz S J7H: (Method for, Measuring Sulfur Content in Leaf or Needle)

VI~ # B (Results and Discussion)

E=M  EEERT SRR

(Part Three: Effects of Lead Component Pollution in Automotive Exhaust

Emissions on Trees)

IX ~ SIRBER P SR E B MR (Situation of Effects of Lead Component
Pollution in Automotive Exhaust Emissions)

X -~ SRRBYHECRIY 2 5% (Effects of Lead Component Pollution on Plants
in Taiwan)
BEE (Referrences)

NATIER BFRHBEAQST—EEZ MR » BB » BBt o
SORER L R B B o

82
83~84
84~85
85~86

85~94
94~96
96

96~101
96
96
96~101

101~104

101

151~104
104



- 82 —

2

T REFEEHEERAZIHE

RooX B E

BT > AR TR ~ 35 ~ A DRVZORBREVEMN » BERGRMERBYRE - FTEARR
BURRE  HREYFNERSHEE o TKk—AHBERAHFERANEA » (ARZERGREE » {4
HFhZHRE o “HARESRERLEREER L ERGRY 5 AR BREERSHFHRERKK
WS » DRERRHRIEPZBIFRAITEZ A o

AHERRAIBE RS BRI R - AREHRRBEES RS AR E - ABbiE
Fe+—8E » WAL » S FIINE R R RE S S Lb R ; PUMERES : 0.5ppm » 1.0 ppm » 2.0 ppm
B 3.0ppm o W IBHZERE « BHAR - DWPRHREEMESEH 2 “JEBBRKKRE
B o f-LERR B RRE S R —EERTIRRETRIE » REETEE » SHLHBHEFCERHE
o LTS 2 BB RN T ¢

()~ R A LBURET » FZESEEE REZRE » (BREEM » st - FAENBEZE -

(2) ~ REERH » AR ~ RBESH - ERAS S ZAMRAE - MREREARET » EHEHERRE
PLIBRZ RRE o MR F A WE o (HRECERBEHME » SURBIE LR » THR ARRRNIEE
Y o AR REFBIEN » ADERBEIIZER G R RSB TEN o

(3 ~ SR LR R R » RS EREAMBE 5 B - BORERIREE » TELZREK
BRERATEM o

@)~ EWHEE » BB FIRRS TRHTERRR - RE S HpHR R R R SRR L E 8
f& o

(5) ~ FEELH & FARBMM 235 RFA o ZERSFHRFFARMES » HABEETREBEZ STXRFX
BBk LUK 2 IS ERRE  ERHARERZ  MESREER  RELEBRIERRK
B WAREE » ETIEHI RS o BN o

©) ~ HR_AMCHERARENRTES » el RERT - ZRCRRIRERS RN - BRRL
ERT (FRET ~ LHIRT - LREEE) DREMAET -

(7 » HAUR AR ER SN FIERRBAR » ko - 286 REES TERE  MIRMNZ
ERI A BUERCHR » LNFEILMEERR o \

AP =505 MO ERE B EER 2 SRR MR R E > LRFH T ERMRGRZE
Ry

FEEEWHERALR » DREXRBHEFERESHZEY » REETMYETE » ETHEDSS
T2 SIS A7 » SR EMIN T ZFERBIR A

()~ AW ZESR B 2 TEATH WA EFEREE - AF R ~ B EE ~ EmHERL
P~ WA ~ A S DR RN CEBURA ~ BEE MK AKRE) o

@) ~ IR NIF M 2 L B3R 0.25 ppm 2 BREERN SRR 2 fE M » 4 DANRRUR S B it BE
RS ZERSS R THARMP R TR -

(3) ~ TR R SERT R E LSRRG » R RERBAREMR ; ERYZERIRE
MZHERE » BIAREHRTEURBRMARHIAR -



— 83 —
EFFECTS OF AIR POLLUTION ON THE
FOREST TREES IN TAIWAN

by
Dr. Peter Chii-san Lin
English Summary

Since the last decade, the rapid development of industries, traffic and population has
caused serious air pollution in Taiwan, by which not only human beings but also animals
and plants are injured. It is well understood that forest exerts its effect of cleaning air
excellently, however at the present, forest is damaged by air pollution too. Sulfur dioxide
and lead component are the the more important air pollutants, the objective of this study is
to investigate their influences on the trees in Taiwan.

This thesis consists of three parts. Part one is:

Effects of artificial-controlled sulfur dioxide of different concentrations on young trees.
About two hundreds 2-year young trees of 1l different species were cultivated, and treated
by 4 different concentrations of SO:, namely: O.4ppm, 2.0ppm, 3.0ppm and degree of the in-
duced injury were then observed and analysed (See table 1). Part two is: Responses of
trees to SOz emitted from the areas of serious air pollution in Taiwan. Leaves or needles
of trees were gathered from eight areas of different air pollution sources, their sulfur con-
tents - were measured and analysed.

1. At low concentration of SO: (0.5ppm, 1.0ppm), leaves of hardwood species are more
sensitive than those of conifer species, but as copcentration increases, both of them are sen-
sitive.

2. 'Rhododendron formosanum, Albizzia lebbek, Bischoffia javanica, Pinus elliottii are

easily damaged ay SO:. At the point of forest management, Albizzia falcata or Liquidenbar

formosana, Pinus thunbergii, Juniperus chinensis can be chosen as suitable silvicultural species,

because these are more resistant to SO: than other experimental species.

However, at the point of improving human environment, high-sensitive species such as
Rhododendron formosanum, Pinus elliottii can be chosen as an indicator for air pollution
alarm, but if forests would be built as air filter, the above-mentioned resistant species should
be chosen.

3. Leaves sampled from Hsin-Chu ammoniac sulfate factory contain the highest amount
of sulfur element and those sampled from Pei-tou sulfuric spring and Lo-tung paper-making
factory contain lower amount.

4. The amount of sulfur content in leaf or needle is mainly dependent on the species.
Among these different areas, the species order of leaf sulfur content is almost the same

(Shown in table 10). Leaves of Hibiscus rosa-sinensis, Morus australis and Ficus retusa have

the higher sulfur content, but appeared slight symptom only, or still remaining normal
growth. Therefore, these species may be used as ideal species for resisting SO: damage.

5. Many factors affect the responses of trees to SO, they are: genetic factor, SO: con-
centration and duration of exposure, environmental and growth factors (such as climatic and
adaphic factors, growth stage etc.) and other factots.
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6. Symptoms of injury in leaves or needles are almost the same: marginal drought,
brownish red in color.

In the third part of this thesis, the effects of air pollution by lead component in automa-
tive exhaust emissions on the plants are dealt with.

The leaves of main species along the roads in Taipei and its suburb, and along a forest
road of NTU Experimental Forest were gathered and then analysed.

From the results of sampling and analysis for more than 50 species, it was emerged that
the lead concentrations in leaves are mainly governed by the following factors:

a). species and age of vegetation;

b). habitat;

¢). traffic density;

d). properties of leaf or needle surface;

e). evergreen or deciduous plants;

£>. height of vegeiation and

g). the climatic conditions Cabove all, the wind and precipitation).

If the concentration of lead in human blood exceeds the average standard (0.25ppm),
then their health will be threatend by lead poisoning. The survey of lead concentrations in
plant leaves can also be used for forecasting such a danger. The growth and quality:of trees
are degraded by the increasing lead contents in plant tissues. The symptoms of lead poisoning

on the leaves appear generally a marginal discolour and drought.
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Fig.6: Symptom of Pinus thunbergii
injured by air-borne SO:.
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Fig.5: Symptom of Albizzia lebbek injured
by air-borne SO:.
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Fig.9: Symptom of Pinus elliottii injured
by air-borne SO:
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Fig.10: Symptom of whole tree of Pinus
luchuensis injured by air-borne SO:
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Fig.11: Symptom of whole tree of
Rhododendron formosanum injured
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Fig.12: Symptom of whole tree of Albizzia
lebbek injured by air-borne SO:
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Tab. 1: Leaf damage degree (%) of different tree species injured by different

S0: concentration and treatment.)

—— “EAFRE 0.5 ppm [1.0 ppm [2.0 ppm | 3.0ppm |0.5 ppm |
o EREEREM 2hrs | 2hrs | 2hrs | 2hrs | 12hrs| control
\ﬁfm 5days| 5 dayJ2 5 days| 5days! 2 days[
re ] 7& (Camellia iabonica) 0 ! 0 0 I 0 \ 0 , 0
X " % (Liquidenbar formosana) ’ 0 } 5.0 | 125 | 90.0 | 0 o
2 BiAFAR (Albiszia falcata) 0.9 | 37.5 | 500 | 50.0 [ 75 | o
:&. X % # # (Albizzia lebbek) _[ 20.0 | 10.0 | 57.1 [ 55.1 | 521 | 0
S1® B A (Bischoffia javanica) | 83 | 100 | 125 | 8.4 | 8.2 | o0
“# % (Rhododendron formosanum) | 5.0 | 25.0 | 333 [ 95.0 [ 583 | o
41| #  #f (Juniperus chinensis) | o o | o | o o | o
i = ¥ (Pinus thunbergii) 0 I 0 1 0 , 33.3 16.7 ‘ 0
3|® % (Cryptomeria japonica) | 0 | 2.0 [ 6.7 [ 667 | o | o
(;g’-.;}fa B # (Pinus luchuensis) | o | 88 | 50.0 | 9.0 6z5]| o
21w # # (Pinus elliottii) 0 | 50.0 | 66.7 | 100 | 66.7 J 0
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Fig.16(A): Leaf tissue of normal
Rhododendron formosanum
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Fig.16(): Leaf tissue of injured
Rhododendron formosanum
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Fig.17(A): Leaf tissue of normal
Bischoffia javanica
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Fig.17(B): -Leaf tissue of injured
Bischoffia javanica

H18(A) : A LR L3R
Fig.18A): Leaf tissue of normal
Liquidenbar formosana

W18(8) : BEZEZEIMMM
Fig.18(B): Leaf tissue of injured
Liquidenbar formosana
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Fiq.19(A): Leaf tissue of normal
Albizzia lebbek
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Fig.19(B): Leaf tissue of injured
Albizzia lebbek
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Fig.20(a): Leaf tissue of normal-
Albizzia falcata

F20() : BiAFABZE L HEREMR
Fig.20(B): Leaf tissue of injueed
Albizzia falcata
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Fig.21: Needle cross section of
normal conifer
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Fig.22(a): Needle tissue of normal -
Pinus thunbergii
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Fig22(B): Needle tissue of injured
ysnuiJiunbergii
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B23A) : Mt EH 2 3L
Fig.23(a): Neede tissue of normal
Cryptomeria japonica

F23(B) : Ml T2 FEMEM
Fig.23(B): Neede tissue of iniured -
Cryptomeria japonica

E1244) : BHRIEF > BEEHHEER
Fig.24(a): Needle tissue of normal
Pinus elliottii
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H24(B) : Btk S A
Fig.24(B): Needle tissue of injured
Pinus elliottii

2500 : IR IER 2 HEAH
Fig,25(): Needle tissue of normal

Pinus luchuensis

BH25(B) : FRERIRZE S LB
Fig.25(@): Needle tissue of injured

Pinus luchuensis
Vi § % (Discussion)

WEBERGFRURABEZRT
BRIGEHRKARNRERFERNERNERT

FRE » WIEMETF0mT

ARARESE @ MAES SRR ERE M
HIR/AMRETE ~ 8 ~ KRB RERBRREETEMm
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P BUEE RIS R ERURNE  EERFEEKR
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HZEREHRERE R B NFEEERR « BE -
FHREREEEFERE  RERETHREBENER
FHREST » (BESUBER » AEESRET &
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BB Yu i BRE YR - ZE 2 (B
Ko UBESRRFEIA » WEMAIERY » mAKXRKRR
(Pinus densiflora) » HEES 2.0ppm B 2 E
FER 2~3 H > ENBEAZMRE » EHRE o BEF
ZHEALRAR S BER o FRIME > AITREEE
HARE  HERRMBHZHEY > MIRESEREIER
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Visible injury) 4 » fiMERERERREERAGIE
ZHAREEBE s KA ERARIRRIER S 5 Hi
RO REER RN TE ; HRBBHNRLESH
BHEAEREE » BHAKKZARE » 25 [TERR
21 (Invisible injury) o

ORBERERRT
(QFEEET

(I) BX (Sun light) : HY¥Z XE#H (
Light period) ~3t#E ( Light intensity ) ~ 3%
® (Light quality ) S35HEHRARBNR AN
Y o NPT (Pinto bean) Ei#k#E (Tobacco)
ARR /RGN TR AR 12 8 16 /N Z Y
BB GERRE « HBERREARREL XY
¥Rk > EC. Setterstrom 1 P. W. Zimmerman
TR » BEIAREHR T EHRAOSRMR
JEREE R IEAER o XERRHMALERBE DA FTEY)
ZIERRM: > (BRI RBFILITEBFE -

() WE ( Temperature ) : HhAR4&RiGE
BERIS R RRSREREEVE - BRERR » hRR
A& BT RIFRET » BRERHZERNR
ARIRK o WEEFICREHIRE IE AR » BI7EE 458
FUIAXZ TBRENRE o

(I BE (Humidity) : KAREFRERE T
MZIERE E 5% ZAMEE » FREPEZE/HRN
R MERE R BRI AN K o Thomas §d Hendricks

(1956) “KEE » HiREH 100 B Ok » R



ZHALROBUREE R A0 » FRY M SR B R R —
Tz FAERR o

(V) B (Wind) : ZELHHREKERSE »
ARBZ K # » T ARRERE » R RBT R » B
EFRRREER » AEEZRETE K2 » REH
FRIREE 0

(V) B (Rainfall) : B8R ERE
Hr » FERAW » PRARFPRETE “F(LH - B
EERE  BEEATAIR NS —ALRESE o

(IV) =8 Season ) : HAB - F/LMAYER
BEKFEHNTIRAMAZER - GFAEERRENZ 4
REH > ARRERE » BEX » BHESHS » (268
FALKE » BAZZEALTREIEK » BERZ IR o

(b) L BRETF (Soil factors)

(1) +%EE (Soil mojsture) : HA4LEER
REHRIBRATEARRBELETBRETE
BREAE o KER » MRTES YUl ER N E R R
BEBRERE » B AREREE RS HAS
FATRER ©

() :33%5 (Soil nputrition ) : REMH
M ERT « ARNBEF T HARBR S/
R o BAMHRIEH » RIBHERKRES
WRERRE » HFRF XU RREERRLE
# oo —~BRURREBEK ABRER FRORER (
Hindawi, 1968)

() HfbFIWAET (Other soil factors) :
HARERNEL (Heavy soil) R/ o fifin+
HRE - THER - TREBREESHFREEFER
F o BERTERELESEZHE » LUSKLET o

(c)ERpEB (Growth stage) : HARM4A: R
Bt e “EA R M ERET o  BEL
HARERFRZREETERANIER » WERESZ
EREZHAERLRERE - “HMBERHRE
s DFERBMERSTE » BERZ » FLEERRT
B BRFERERBE_SAMBHRT -

@ ABETF (Other factors) : KL EHERTF
S SEHMMETFEE _SMBHRRNRE » fidn
ERERTFHARARO ST BRILEER » U
R EmraRE (Cellular response) [JN7ZE
BT o RHBAZRE R WA GRA LR, 15
LEETERANIEEELERER S MLE
Fyh R » MRz RmET TR -

DR E R LR ERRRE2. 2165

B RATTER T R BENERBEMILE s HF
WA A, » B EALBE TR R E LA L% SR » ™
WABE

SEETERRIES N BEEE  LFEEREZ SN
MHERL o SRR BBV EAMHRES
HEET o .

QRBERZHHR

AEE SRS ENETRS » (ARt
R IAB T E4 » BMAR—Y » UREE
FSNBERTTZ » R ERT T EERIE - 28
FERRPLEE ~ JEEE 2 JE RO R B R T4 o

BBETR » S AMRSErEEFREE
%> il 0.5ppm HEE » TRBETHEAR » BT
BURBE—HEE - KEAEK - ERAESERBER
» TLFE ~ BRSNS A FIERES 5 £12.0
PPmAEE EE L YA » BRRE=FK » TR -
KEEAH BRI ST ERE » RBH - MM
~ LR E KBRS » ok RZE 5 1L 3.0ppm B
EEEEE » QISR EBREUREEERSEER -

(OFEHZRERES  B—BREEREN
HARTER IR » SRR EREEAR o
RARSWETS » EREREREN  ABER
B E o HALMEEIER » ERERRTERER
EREX T RTELHBENA IR REFRBE
ZBREERTFZ— o -

L, 0.5ppm JBEE » KBRS » RZE
SIRA o T B o (BB BRI B Y Y
TLEREE » MR BN REREREEY
7 _

 EMERETEZ  BREAEEZEREED

T :
LB 1204
Fi-s P AR 1304
FEe ' 1304
& © o 140u
BEEAR 2404
1LiZk 3502

| RRBZ AN » DAL SR
B » SHE » RRIEPRA » RERBEAR
» BB RNEMTS R § NN A SRR
B » AR ZE KREABER P A BRER
B MASUZTRE o IWACELXRELEEAE
B H - HRRREE » LA RRZ R 5k



— 96 —

SHERR o

(E)YTIEREZ ST S R TR » (LIRSt
BB » W AHR SRR Xz B
B2 SHERBTIRE » A SRS R SRR
o MIEZSHIEARTIE » BHIERFHERIYY » BBET
BUN > SIESR B DRRBE  ERRESK o

V # i (Conclusion)

(OREE R SRR » S AR Rt
BB REERES ; (B SUERSEE m » A8~ 1
R R o .

@z R DAL - KA H - EEARSSM
BEE  ERA SRR ET S » B
B BB R R BB » FELUIE SR
S AR BIATIRZ B » IERRLAH
ABERE ; MU TEEERILZ » LUILKSE
o BRMETEMATS » SF FHAGS LIRS
RIBREENEE » AR AR AR ER » AT
ER SRR R 2 AL FE I TR RS LR Y [aimin
#1 (Indicator plant) oK > HHWEHLRL
FIA SRR RTIRE IR EB—BIE (Filter layer
) s RUBEEIRELE DR » SRR SE T (
BESKTES) o

@St ERERLRLIAR B 2% » BRFSHR
B BB o MUREIRETI S » KELUER - M
BREREN > ENTRREZTER  ERUFE
BRAETIE AW ™ LUBHR - BRERIARS 2 #5 B4y

@I REREA BRI E BN R AT RE
SRHE > BB T LB 5 Y SR o

O & REPTZ RS EEZIIEA » &
B RRRE 2 “ AL BRIR I » 7 RTB RN
RS- RRBE S RN  SHARS Kb
@5 PIBREERSE IR I8 » A RS,
RUEBERBIRE ERBE » R 5N o

BoiS  BBTESRERENESH
Z2EEHMBRHEABTE -

(Part Two : Responses of Trees to the
Sulfur Dioxide Emitted from the Areas of
Serious Air Pollution in Taiwan)

VI REHAREEBE (Purposes of
Experiment and Sampling Areas)

EREHRER > ARETERE > Anfp T

R AR » BB IR SR IIK » BUEARERT

Bt N AR BB 22 bl o USSR = E B -
HER/NBERARTEEBC, PR > FRIBZEHE » A AT » B
EIREE » H REETTERERERITELS  FREE
LR o REIS4F10 § S fi b TR BEHGR &
TR » BERBZ BN R AR » BT
TR AR TR TR £ RS E RS Rz #
%0 IRFHERES » JLLHRBEEG » FHEBERA
B R > BT YRS SRS c (ERERN A
PES B AR B R IE R B2 TR B » |
PRGN E 2 MR IR T EEE AR IS
FAEHAT » MAWRIEZH NS Bt md
fTHgE » IR — 0 ZIRE NSRBI » LB
HAZZEARZRER IS » LTREEBHERE -
BWRE L2 frEnE, DRERESEBRERAS
VIR F—ARMoR I 22 - AN TR
ARBRGRSEEREA o

QILEHRERE CRATHIY

@A LERHRHE TISO0E 5

OB TR ;

O RR TR

O ER TRULE ;

OB MKRTRRIE ;

OLIITEREEME ©

ABRHMARNTE T+ AZEANT—FRA

I EMHEB2ATHE (Method

for Measuring Sulfur Content in Leaves
or Needles)

PEIETHE B2 BEE TP B HEAT ¢

1) MIERBIEREER » FABER » A 60°C
ZHERIA24/ Mg » (ERRAREE ©
2) R#EREF (Microbalance ) i RHABRAE
HEo ' .

3) BHMIIAZELEY » MAZKSK (R
M) o BN ERRENILDZE TR

- 4) RIBAR  DERFHAMEHE

5) MIEBZEWR s MAMERZ BaCla s 4
B (BaS0.) o

6) BRI EE - _

7y thix BaSO. Wil SHEHAE 2
HTHILE © '

Vi SRS (Results and Discus-
sion)

(D55

H b - G YR E R 1T 4T » F
TR E B S PILERIIZ AT -
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Tab.2: Sulfur content in leaves sampled from the urea of Ying-ko porceléin factories. (ppm)

|
& it % % ®H & £ (ppm)

A hid 531 (Acacia confusa) -~ .1991.48%
* b3 % (Eucalyptus robusta) - 1851.98*
mE iz R (Schefflera octophylla) | 2934.71*
s " (Hibiscus rosa-sinensis) | 10632, 32*
Z 5 (Morus australis) . 4486.29
m M fF (Cordia dichotoma) I 2137.58
¥ gl (Ficus retusa) . 2837 .48%
% M  (Machilus thunbergii) | - 1703.31
A B Vs (Bambusa floribunda) 2630.47*
% a4y (Bambusa oldhami) 1773.58
AN 38 JE OB (Glochidion fortmnei) 3564.30
& it Bt (Scolopia oldhami) 2044 .87
BR + 5 (Evodia glaueca) ) 10978.28
8] 23 (Rhus succedanea) o 1411.58

l

*FEE (average value)

#3: LBHREEREZERGEE

Tab.3: Sulfur content in leaves sampled from the area of Pei-tou sulfuric springs. (ppm) .

i) i O OB & & (ppm)
- E& (Rhododendron kanehirai) l - 2467.71
il g (Ficus wightiana) _ ‘ ' 3809.01
& ¥  (Bambusa oldhami) : 5151.68*
i) B 5 (Glochidion fortunei) 8477.29
* % i (Eucalyptus robusta) 684.66
NI (Eugenia microphylla) O 12046.18
¥ B b (Pinus luchuensis) : . - 2737 .68%
H hid i (Acacia confusa) ‘ 2332.03*
i % W  (Trema orientalis) ' 4304.84
| =] N (Bischoffia javanica) 3495.36
J 201 S (Psychotria rubra) . ; 4033.14
153 #  (Mallotus japonicus) I 5177.56
B el (Lyonia ovalifolia) i 4264.25
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4 FrEiR s TROLE > ERma &

Tab.4: Sulfur content in leaves sampled from the area of Hsin~chu ammoniac sulfate factory.

(ppm)
1 = = W B & & (ppm)
] 3 (Livistona chinensis) ' 8191.43
= # (Hibiscus tiliaceus) 8943 . 59*
£ Mr (Bambusa oldhami) 5477 . 05*
A8 B i3] (Acacia confusa) ' 3715.87*
= % (Photinia serrulata) II 5139.42 o
A ) #H (Casuarina equisetifolia) ! 2969, 34*
¥ 551 (Ficus retusa) I 8670.57* o
B Fa (Sapium sebiferum) ’ ' 9157.53
& 7t #  (Scolopia oldhami) f 4556.19
0 S A 1 (Nerium indicum) l 6805.09
%5 BRBKTRGEZETHE R
Tab.5: Sulfur content in leaves sampled from the area of Lo-tung paper-making factory, (ppm)
B # % % B o& B (om
o B (Ficus retusa) 1018.55
X #E B (Roystonea regia) 1353.78 -
O O®r ® (Pinus luchuensis) 838.09
ik pos] (Juniperus chinensis) 655.13
R A (Merium indicum) 1426.97
%6 HMAR TR ZETHRASE
Tab.6: Sulfur content in leaves sampled from the area of Su-ao cement factory. (ppm) 3
3} i ¥ W W A & (ppm)
pd 5 (Ficus retusa) 1510.59
AR o Bk (Nerium indicum) 1433.89
e B % (Machilus thunbergii) '2537.18
bz B ii3) (Acacia confusa) 716.03%
i =3 (Lagerstroemia subcostata) 3112.48
% i) (Morus australis) 5093.09
[iye b (Mallotus japonicus) 1834.85
K by (Hibiscus syriacus) 420.46
B & (Hibiscus schizopealus) 2673.91
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7 EALHTER RS E
Tab.7: Sulfur content in leaves sampled from the road sides in Taipei. (ppm)
i} [ ‘ T ® OB & B (bpm)
. oy Bk (Nerium indicum) ] 2505.19
5 ' - (Machilus thunbergii) ' ‘ $379.99*
;- 5 (Broussonetia papyrifera) : 7307.76
# 318 (Rhododendron kanehirai) : 2659.72
=] F B (Melaleuca leucadendron) | 3773.19
x % 1’4 (Eucalyptus robusta) I 1053.11*
b 32| . B ¥t (Acacia confusa) ' : 637 .13*
3 i) (Ficus retusa) :1 2373.39
® 3 #  (Pinus elliottii) i 579.04
% i (Hibiscus rosd-sinensis) | 6954.83
A WE -y (Casuarina 'equisetifolia) 'I 1476.35
* E BB F (Roystonea regia) ! 1491.82
x # l

(Clerodendron cyrtophylum) 1686.19

8 BRTEMCETME R

Tab.8: Sulfir content in leaves sampled from the road sides of NTU Experimental Forest
at chi-tou (ppm)

Bt L ® X W & B (ppm)
i A (Cryptomeria japonica) 113.57
E ¥ # (Lindera communis) 274,18
i % (Schefflera octophylla) - 2340.72
N EH OE (Symplocos modesta) 2201.13
R ¥ ERK (Villebrunea pedunculata) 3107.65

#9 : BALLERETRBE S ETRaR

Tab.9: Sulfur content in leaves sampled from the area of Chaug~hua chemical fiber factory. Cppm)

-} & # ¥ W & B (ppm)

* B % (Eucalyptus robusta) 3721.86
©® W (Rieinus communis) 9277.99
% -] (Hibiscus rosa-sinensis) 11402.89*

m (Salib dabylonica) 13994.34
A -3 (Solanum nigrum) 11574.69
: ] )4 (Agave sisalana) 8402.28
& i) (Morus australis) 1882.53
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Q7

HERDBRNYEETLE » FERTSHEYNE
A& ﬁu:methionine, crystine, glutathione,
thioctic acid, coenzyme A, thiamine & zth o
AT R » NS HREEABR—ER o
SHESENH R WE 0. 1% » o MERES
0.15~0.3% o HHUHEY » I-FIERHES 251%0.6
% o mEMIR S REHREH » FREMBBRKS
SO = U SHTACL— FALH » HASO = St
Kz B > HASO: B—FABAZ AR RHE
BSER AR » RSO, XSG+ » By
W2 6 R TO R SRR » R A RERO 1 o

AR A B~ SLHILIE » BN SEm
BB » WL LR RS GRS C R
SRR » B RIER B EERE
ERERT o '

HH LS BN BHLETEE

HasehofffiLinbau LIES » SOs Bl2Erh > BEEE R »
T I A » SEAMIRES A B » (AR I
FEREREEATF BRSO, BE > MFFHEL
ERERRERE R SREERE o

NoackHIFZES » H11A SO0, BLLEMEMS MR »
FHRMBAE RS » MBRIREREICEILRR (
Secondary photo—oxid_ative processes) 5|
MR R » FefiRFET: » (EERBRRBBIET =
B4 16178 o Bleasdale 1 Hammett K IAREHR
Sulfhydryl groups BBift A4 (AHRSOr=) K
%3754 » Sulfhydryl groups PR KM 254
FHOVE o % SOs=BM A » Sulthydryl FE¥:i8n
s MiSOs= 38 ALK » MIMIHEEXARE o
SULBRBT L A BHORR » HARREM R
Fim BN PE A o

65 DL » ORISR P 05 T

#10: LERRBERRBEERHaE (ppm)

Tab 10: Sulfur contents in leave of different species from various areas. (ppm)

E::3 B "

R

g | %
% # (Hibiscus rosa-sinensis) 10632.32
2% #1 (Morus australis) 4486.29
¥ 5 (Ficus retusa) 2837.08
Rk (Nerium indicum) —
# # (Bambusa) - 2630.47
IR (Pinus luchiuensis) —
B (Acacia confusa) 1991.48
k#¥#: (Eucalyptus robusta) 1851.98
s (Machilus thunbergii) 1703.31

it ¥ & BT~ %
Code !
il

E ) W " &Y e

I — — | 6954.83 I{11402,39

— — | — |50093.09 — | 188253

— | 8670.57 | 101855 | 1510.59 | 2373.39 —

— | 6805.09 | 1426,97 | 1433.89| 2505.19 —
5151.68 | 5477.05 — — — —
2737.68| 838.09| 838.09 — — —
2332.03| 3715.87 — | 716.03] - 637.13 —
684.66 - - — | 1053.11| 3721.86

— — — | 2537.18| 379.99 —

1) BI04 > £ RRBERKEF » LG
Rk TR, SRS LSRR E » EALMERER
i AR (L& 402 TR B 2 Z ALk » BERA
BB RBRRIEY, 5 Eﬁﬁﬁiﬁﬁ%ﬂﬁﬁ
S RRUMOK VB TR » BB RIDD B » #k S
TR B AR o

2) EBHERWEEFFANAELLER 8
£ TR RFAE » 4BEAED & 5> 4 TER
BB o UAH - Tl - BMISHARRS &
HERB » GERRMEREBRTEEE o JOEA

FHEEERSEAE SR MtERREKRES
TE - WLFES » HIBR TSR E Y B AR
T MBRcRIE AN REEREEAEME >
SE BN o

3) HAFEMERERSHREMRT - K
WHpli 2 44 (Hibiscus rosa-sinensis) » (2R
L3 FEMBREER 9048.18ppm » MZAATHEE
=£12216.46ppm o

4) ERSFEOMEVE SRR L EA
BRRERNSD s HBTEPES » MRS (



Rhodedondron kanehirai) ~ ###f (Broussonetia
papyrifera) % MBI S RIGBI(LA o
FZEy  ERHPEEPZERFTRERARZ
B

(Part Three:Effects of Air Pollution by Lead

Componnent in Automotive E-haust Emissions
on Trees)

X HFRHEPZERFTRUMKZE
¥k (The Situation of Air Pollution by
Lead Component in Automotivd Exhaust
Emissions on Trees)

SFEM AENE YRR ST » BUH
MRE PSR SR A 2 S5 o MR BUATRBS IR IR B
A e g B % Yh > Hurn X (1968) 5 i HE
2 BEORLTS My b B s B A B R R ER SR » LSRR
IR THPRESE 1L 7 | BB IR BT RS R S i A 9 Z 2
{b$h ( Tetraethyl lead) Z#5F o MBI ZERFRH
FT0~80B P A KFE A » HARANBREN MR

. Iy 1948~51
Fimrpz sl & s (ppm)

TEREL > Rithling & Tyler I (1968) €5
H BRZCHEZIEN » EHEHHYZ SBER
20ppm (18604£) #3580~9%0ppm (19684E) o

U R A2 AR b TR 2 R
ShEEERHE » WY R E R AME o Leh I (1966)
& Schroeder & Balassa &K (1961) #5e#H4
RIREETTERAPIZE © ¥l 2 32 e = 5 10ppm » 777
KEERL~6ppm » HEEZEEAIER/1~3ppm o

X WRFLEEESEDSZE (Effects
of Air Pollution by Lead Component on
the Plants in Taiwan)

RREEBHCRR— BRI BB EZ N
o R AR Z YA E s T HRamm S [
MY | 2R » BURAPT SR » S BIHERE
&M RIS o BB R TR R B AR I S 2 3

F11 - AL HTERE R A 2 3R A R

Tab.11: Lead content in leaves samplea from the road sides in Taipei.

1951~54
0.3~0.4 0.4
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o LB ZFH » TEHMB TIWEZES &
: PbCl, Br, a& 8#» NHCI . 2PbCl. Br 8
2NH,cl. PbCl. Bro Ho gger K (1968) $5H -
Fid: B PR 1947 2 BtA HE AL i In A DU Z 2R 1L 8
B s @REEHE (Zurich) MREZ BERTB BT & 2 RED
ZHAREZ0.0628%0.2% > MEENHERIENL—
SRR L BRRERGEE » OB AZ K+
T & R#R0. 25ppm » TR HEE TAE#20.35
ppm s HEZHERECHEBARBBEMER 2T
¥i5E(0.25ppm) » # A #h7E (Lead poisoning)
2B o FEMIE N2 S & IR » TRRER I 218 IR
% o BEMRSRRATHE M P BT B » HERTBH
s {8 Schroeder & Balassa &K (1961) RIZR »
R ZE WP O RIATIE  RLHRZEBR
R Meier [ (1966) ZWH%mEH » HAEZE
FIT PR « THRI94EF B A HIEEEL ZME
HPpRH s

1954~57  1957~60 = 1960~62

0.9 1.2 2.4

CHREA T 238 » DIIEHM SR ER -

HESBEL P TRMAT ¢

1) B o

2) F60°C 2 B HERE R IR R 24/ N o

3 LIERFEHEESETRAEESBEERE o

4) BHMIERFZHBFE > A W0cc BER
50c.c. FREBACZ B NRRISRHE B2 I5s8Reh (S5 5RED
SRR RHEERTRE) o

5) BRI o

8) L MRTFRikseEsT ] ( Atomic Abs-
orptive Spectrophotometer) (Unicam Series 90
) WEF—BRP 22BN EGE -

) FESRERWKIE -

OO E TSR B k2 BRI 5 » B
RIMFNFEFRFPFOR ©

(ppm)

Bo® x W % E

# ¥ (Eucalyptus robusta)
#  #% (Eucalyptus robusta)
H ¥ (Pinus elliottii)

i ey

Ll BEZxaEY ) BS & (ppm)

I 55.35
\% 120.70
I 114.00
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Fig

B (Glochidion fortunei)

¥ (Acacia confusa)

# (Clerodendron cryptophylum)
¥ (Machilus thunbergii)

t% (Machilus thunblrgii)

1t (Duranta repens)

#; (Bambusa ttenostachya)
# (Nerium indicum)

B (Ficus retusa)

1 (Erythrina corallodendron)
%5 (Syzygium samarangense)
¥ (Hibiscus rosa-sinensis)
3 (Casuarina equisetifolia)
# (Lycium chinensis)

B& (Rhododendron kanehirai)
%] (Melaleuca leucadendron)
£} (Broussonetia papyrifera)
F (Roystonea egia)

S EEEHBE R B~ S

131.40
279.45
298.80
147.20
303.80
321.75
459.00

62.15

90.75
152,55
163.00
279.20
503.45
549.25
306.00
466.95
513.00
564.20

* [ =100E#HM /B (Autos/hour) s I =2005TiRK,//j\B »
IV =350,/ /)N B o

il

12 BRI TES R by ERRE &
Tab.12: Lead content in leaves sampled from the road sides at Taipei-Suburb, Wu-lai.(ppm)

=250 EHEH B/ NRF o

5| it 21 izt 7 ] il 8 & B (ppm)
i pl = 3 (Melicope confusa) 42.00
H 1% (Osmanthus fragrans) 45.60
L x % (Hibiscus taiwanensis) 57.60
iz ® (Ardisia sieboldii) 60.00
i #W (Litsea cubeba) 60.00.
H % (Elaecocapus sylvestris) 69.60
5% Ji:) b7 (Machilus thunbergii) 75.60
iL 3 (Scheffera octophylla) 84.00
X & = (Wendlander formosana) 900.0

¥ B EHASEE =150/ (Autos/hour)



— 103 —

#13  EACEARE AT EE B 2 R SR ¥

Tab.13: Lead content in leaves sampled from the road sides at Taipei-suburb, Nan-kang. ppm

8 & = Ha 7] 5| Vil ) & B (ppm)
M %k (Nerium indicum) 66.00
# B (Itea formosana) 72.00
A i (Mureaya paniculata) 84,00
EHEBEHRE (Glochidion hongkongense) 90.00
#i i) (Bambusa stenostachya) 105.60
4 %= (Cordyline terminalis) 114,00
% i3 (Hibiscus rosa-sinensis) 114.00
B W ¥ (Ficus vasculosa) 132.00
£ A K (Lanna indica var orientalis) 162.00
" pos| (Junipers chinensis) 168,00
AREBERBE (Casuarina equisetifolia) 168.00
o (Eucalybtus robusta) 102.00
- (Rhododendron pulchrum) 102.00

* M EACEE =250 HEH /1K (Autos/hour)
#14 : ERRBHRETHRE G SRR R i s ' *

Tab.14: Lead content in leaves sampled from the road sides of NTU Experimental Forest
at Chi-tou. (ppm)

) & ® il L] 2| ]l #h = B (ppm)
% 7N {Cunninghamia lanceolata) 17.60
T (Ficus beechogyana) 18.50
m % (Cryptomeria japonica) 57.20
& OB M (Phyllostachys edulis) i 60.80
RIEBHERE (Datura alba) ; 61.80
B M #E (Cephalotaxus wilsoniana) { 65.79
F ¥ M (Lindera communis) } 87.60
W (Fraxinus formosana) 91.00
RERER (Villebrunea pedunculata) 159.00
L ¥ ( Schefflera octophylla) 166.00

¥ BRZEMASHE=30 HEHM /\NF (Autos/hour)

HFRIIEIARFIR » W AN T 2 AR

() FAMDhZERETEAERAER » #itE
A —HEE B R E R R o

@) FpaRZSD  TERPTHEEE (E
BN TE  AlINERRBHETHREES 2
BEPTHFP 100ppm (RFE14) > MEILHE
R HRE 100~600ppm (BFEIIZIB) o

(3 ‘EREEEHEEVERRELERERR
FR2BE  ERRmMAHE 2R » AN »
ESHRE2AE (SR 513ppm) o

@ SHEEBZETHMSRRMERERE » %
FME BRGNS o BN BAZEE hFARER
17.60ppm » M FE-—EREHRBZILH (Schefflera
octophylla) >3 E&EHE 166.00ppm o
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(6) Akt 2 S an & BLAIS » WIRENA Y
B BOBERBEB OB o

© ER BRI LT SREES » 4
e A—#E kR 10 £4%5 55.35ppm » 16
FAEER 120.70ppm (BEE 11) o

() HEBEHBRZLT » KRR 261
REASGHETY » TERZRFRRZHE» £HE
JR ~ BRGR TR K SR T 5 0 o B Ab T
ERGFEERZ AR FEEEATARN I
L35 > B EREED Rt 8 & BN L MR
o EREEIR Bz BE D5 > BN Hub 2 HIZEB 2
FHERFESZMEE LU [WEBE ] (Turbul-
ent layer) Ff5R o

©) ZEME B LEE R~ > 1o
MG ~ RS RS MeEiEy | 5 Gk ER
Keller K (1970) ZW5epiE &L o

©) TIMZBIERBELNLER » —IETE
# o (BRFE R ZER 2 SR BAEH,
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