BUSEIE 1 — 3

IR HET 225615 B




— T
Z~ B
= S HAmEE BB RN FEL
v A4 B H = AR RR
(A L2 38
(2) 41 & 0. 45 (Subcellular level) Z #58
(3)% S AVEET 2 A % e £ BiB i M (Permeability) Z U
T S EEE £
Gl A1 A2 M8
6)4FB 1k Flz 2%
(¥ k2
(R EGH LR RIR iR 2 8
(9)# Bl &1 B} (Nitrogen Fixation) Z 2%
W2 EEEFT2HE
AN Wi e € X %
< M ABEE (Plant Community) #—= f4b2 RE
v A AR g T SR AR A 2 S
AN ZRALR B 2 TR
(13242 X, (Model)
Quks A R
U VAML 1 & = FALR T 2 $58 (Indicator)
+ & &

+—2 £ ¥ B

% 1 Bl Rl eh DB AL SR AT U 5E -
2 aBERETD LEEHARBBEREE -

— 72_



— % =
ZEARET R —ENIR K

B P R - AR IR o R %
GEFRE A - ERIERP b
P G o BT TR ALBA A
s HTAEmIm =S LR ~ &
BRBERGRME o FEE TENR
B R SRAGYRHERRE RE
BLH (AR - BRIAA ZZERG R+
s ZEALBRIE T ES2— P o

= AL S8 H ok 75 VS B TS
RBNE - AR AALRTEEBE S
ANE R eBify o AFERINES
(IS 2 g — Sk Bt o 3 0 R R SR
DR ERR O PR2E (Gui~
nea pigs) & 54 ~ 113 /JEp » H
LDs, £ 112ppm®®; KEsyRET
A ST K R 2 K RLE AT
i B £5 TR T LA B2 7% (Acid aerosol)
AT (Acid rain) A9H RERETEHL
s L W W~ HE T E
R (EHERER o

B iz R E (Resp™
onse)iﬁtt@j%@ﬁ&%% ’ ﬁi%ﬁé
PREGEE ~ RE S RUZFNTE - B
(GG 4 Bf 7% (Plant community) 7R
Bz ol - AR (Species co-
mposition) - flifH FLE(Diversity)
RKEERRZHBEE o ( AXEER
B# Varshney (1979), Plant

responses to sulfur dioxide

BUSRIR 1 3
Pollution LA YHBLHEEZE
SCRR ) o

= HkEEY

By LEITE - BEHF
RMEHEE (Cystine) R BREEREE (
(Methionine ) , B (SH G-
roup WEZFVE AU —LuifiganiiEs A (
Coenzyme A)~ #i4: % B,( Vitamin
By) ZHRMELHEEBEEEMAA 5 MR
BRI MR M B 2 RS 54 ( Colloi-
dal structure ). ¥ nfE {k G vE 3¢ {2
KL E Wz A o W HIE
+BER R A SRR R KEF
Wl —SEAL BT R B - — M E
A ¥94 H 500~14,000 PPm o i B 5 —

- AR EEYR SRR HBERE—

TE B BE AV RSB B E » RS B
SHHTR ESAMEE 2 FARRE
(Threshold concentration)f57E 0
.15 ppm( 429 ug /m*Ze g ) LIF 4%

25,38, 44D,

= SSEHZRE - BB
S SEEE

4 SR 2 S HE RS 3 B
PABR L £ RTIARME o O Gara (19
22) (380 ) sapres (Medicago sativa)
BAR . fRIEEE (C) - R (t)
2 (K )EEREDEEZMAR
F: (CCr)-t=kWRET FHRE
B Cr ¥l BBRFEEIE—2



REHE 1-3
BEEREY R LGRS E > EEFRE
B AR E AR A » 1534 7
PR &% o Thomas % Hill
(1935)+®> ) 22 Ey 45 ( Alfalfa) 5
PR B g ~ RIS 2 R EE R 22
Bk
(C—0.24)-t= 0.94 %R M sEIH
(C—1.40) «t= 2.10 #E50 % EFEJH
(C—2.60) - t= 3.20 %E100%8 I
Haut (1961)'®> LIHHREH B R
BURE ~ el 2 % B WA S B 65
EXA—F(E1 ) - BGRE -~ G5
MR KR E ~ REFHMBEELX -
REMmMFA%
80

60

40 F

20 -

0
BE (mg/ hr) 3 6 9 12
efi] ( hr) 1276 A9
BEXER=F% 36

B 1 e [ AR B R S
HEEZREWNY -
Guderian (1960)C'7 21T HE
B R AR (Threshold time) 2
BakGRme BB EERE R
FethTez RAE ~ SHTEMR AR

t — te = Ee_a(cmcn)juk

At BB ERR
tre B AMEEMN— — EREE

Fi 2 R
c P TRILE
Cr BRMBIE—— HREHE
B2 S I
a BNERAERT B2 A
K £54: R 1

DLk BLREYR EEZ W RE
RIS R EFEHREE » FHEE
s FEAEBEE R T » AR RRE
FERR - RO I o — M5 15 Y
WY 2 REDTR  ZEE (
Acute injury) ~ 8% ( Chro-
nic injury) RAR4#EE ( Ph-
ysiological and / or biochemic-
al injury ) o ZM%EERERHERN
RS RE (1 ppm LE )T
py Rz BE S BEGEIEDE
IR R RIREE ( 0.2ppm LT ) 5K
BT 0.2~1.0ppm HEREHAR
R 2 EWHY £ EBE Ll E
FE 4V bR RAT AR » {54 22 4
REE S A RIBRH - HYREARR
~ BERFE > BREREHER > ¥
G592 REBRERTE o A fERE
g in F=E & ~ RHET - 6
B~ ffE - RERERNRESGR
BRI E 5 2 RIERREE o 4527
3,40 GIINEE - MRER IS
i EY Z % 8 2 ~ 3BIER
(Pinto bean) {EAR[A R ~ REFFHE



;e

& 3 ST I XD

R 3 D H I D

& 3

60

10

© ANRR BE K

1 2 3 4

R ER IR ( /NEE )
MR ERlER - TER (
Pinto bean)s &Lk (0.9
ppm) {55 2 g OV

70

40

20F

1

80%RH

1

BEFERT (/N )

PN R R BRI - TEE (

Pinto bean)s? Sk (0.9
Pom) 2 B O

BGTRE 1 —3

2 R IR R T 0o
Po » iEE R S(bR 2 FE

(AL RE L 2 %% -
FRE At F B RALE A
BN s mAEE (Cuticle)l
We o B2 B 5 ) i R A B Y SR
Z AR aE N A E Jg e b B AnbE ( Ep-
RS ARE D (S-
tress ) WIS HL DG o WO R T
BRSO m TR RO
—H25E » FHCTHAZE o FEHEY
DL RO I B B - B4
R ES ~ b~ WIWRLEEE » B
ERFEE IR BE A HE M - Wik o B
ENRMMEREfRE > BAEFRELR
(6] A O 1 ) S (B EE B A 5 DL
REWHUR 17,20 o

(2 ¥} A Ba sk (Subcellular
level) 7 @29 .

RIEE=S{L M1 ppm ¢, Z %1
FEFE T WK M 18 1,000 ppm o gy 2
2R 0 10~50ppm KR TE 4
Wit % B Y i M R S
2100 ppmcaqy W HERRAR A L
Pk » 500 ppm caqy M oSl 0] HA B 5 5]
FEREAHIS ( Granum thylakoids) [
R L5 RS 2 (I Bl B o 1L O

25pPmey, “AMBIEMIE T (

Vicia faba)—/JNRFHE A B 2E KRBT
FEM O XN o TS A A1
2 B ETT €404 o

idermis) >

J— 7‘5 —



BRERE 1-—3

(3) 2 F g F 2 T4 SRR 2=
BUBEM: ( Permeability) 2 oii#:
| Beckerson(1980)¢* [ITHE
{3 PR FE B SR S M 2
ST 4 » MBRASBFE AR N
ReBsBEYEREZ ik o alael =
G bk o 8% T A0 L b AR R ARG R
T 40 3 A R R A 2 76 PO A o

W Rz B

FALE S BRE A MRS 2 T
o S AT 6 (R0 4 ALK PR
EERE « FLERK - B BRBR - (B3E
) B — o L BE R IR o SRFLEN BRI
oMY ~ Ek s KE - RBELRAE
%1 1 ppm= AL HRIEEL AR AT R
SFLEH » Eaipr ( Conductance )
e 12,8844 0 — AL HRR i RALIR
Jc o AR R T AR EER - HE
KEEFIE - B EEREERC o R
% B G et (COp)EHMINZ K
BERR IR 6 S FLRARA » BEE ~SALIRAT
HIM B ILIED » S L th A
WP > RS AR B
— R R W o R T AL B B
o I B Frh = EAL TR B 0y
AP G B2 fEE o i A HIAR
#m OED green (Oxyethylene
B EFLEA PATR GE A
— S8 TfEE Y o

GERATEH 2 HH

Y4 fE R MR EEr R
WE > % AL BTG IR UK o =R

decosanol)

e 2 L R Ak iy PH A » T
AR SR PH 2 BRI o
WEfE PH7.105» L) 0.5 ppm 44k
BEE+X  XaFATAREERE
» {A{E PH6.0RS » 1ppm 2 4Ll
7 24 /N BN 52 4 R 6 & (R &9
1 0.1:1.0 }z 3.0ppm P EET » &
B aERaiEdT 0 - 13573
95 (34D o
—EALTEABINGE TR A F R
1G# (Cyclic) BAIJEJEER (Noncyc -
lic ) ZXRHE 2 » JRAj i =& K%
WA TEA{EA ( Bleach-
ing)  BIEEAIEL s TRALIEA (
Phaeophytinization) » HE&HE ST
SR B T4 215 o 5 TI3#EL (B lue
shift)» fiil Mg 2 B 1 o 3 Mk
WG T St B e - (RIER ERRR B
BE » AR KW o BT
(6) S P11 F 2 B -
B4 FRF R - AR InE
T RS SESR AR A TE I SRl
Wil s S MU FRER R ( Sulf-
ate) K5 FEHSAHE mULHE - T
= Gl B Al 3 T A A P Y AL R TR
I7e B (Oxidative phosphorylation
) o {EATP FERWEAD o HibiE L
PR SRR AR R R (1 o
(MR
—EALTHRAEI RS S—S @ (
Sulfitolysis) » il T (
Conformation) o8k gt £ihME



Catalase FE{KIR[E 2 AT -
B PR T R B o — SAML BRI REAE
bicarbonate {7 {& Bl R ibulose—1
» 5 — diphosphate carboxylase

¥ phosphoenol pyruvate carbo-

xylase BRGFTIIMNEIT BEREME o i
# » Glyceraldehyde — 3 — phosp-
hate carboxylase » peroxidase
» Distase }¢ Glutamate — oxalo-
transminase (GOT ) %
BRI E B BTG R HE RS AL B
Tl o SR 0 AR 52 Bp IR A (L]
9% ( Organell) R » FfIGOT #E
R FEHE 52 — AL BRPT I - (B AE
MEPIRIA R o 132,40

¥ EEE A REEERERZ
2

—EMARGRL ERNEAELR
NAZ&RE  EREEAEGFE
F o BB AL Z X5 (Phaseolus
vulgaris YEER » WEEER LR ( Free
aminoacids) & i % » & FIAM A
B g B
Glutamate 4 B4 40~20% 1
ANy 130 ~240%©
AL B o T R Be P 2 e AL R A
Rt OB AR BHRE . Y

Q¥ E S {EH (Nitrogen fix-
ation ) Z Bk :

BEEREAGRP HEER - B
—E e dE g PHIE - MM
BRE R o A ZHEE AR R

acetate

o @& (Psium sativum)

glutamine

BRI —F o ¢®

WA REET Z P8

WYz REER _AmME
LR UURET R A - EERBIR
R BB - A S AL BR 2 Pk
( Resistance) itk o W2 £ KB
RagEks - BE-HE-R2E &
BLEMT2EFTHRHEEREZZ
SALBE T % o K & (Soybeans)®?
f1%£5 (Red kidney bean ) (®%
#h (tomato ) G0~ HE (ryegr-
ass ) 'V B KES (Rice ) D FFE
WREEREUT - £RERM s ™
ERAREET REEEHERD o —4
AL B A 0 FE T W SE A R LRI P o

A S iRz EE R

AL B M P KR RS R AR
(Sulfurous ) o~ GLFEE BB B
V5 455 1 7 UL Y 2 4 B e B L 3 R
¥ T FE M4 P hosphorylasef% 3 2 ik
Mo HEHEH XS 2R

(D7 M0 VR R 2 = Ak T g
R hEs s » B EGHE S F 2 BR
ring ) 4 EEHF M
e gt B MBI R GER o

(2) Fe s AL R L TR - SR BRERAR
e e Rk A - A E
HEF R g N - P H(E RS > &
Mad 2 th (FEERETATEGES
fefE BT g 2215 1 o

B EEFRR R T iR A B S —

(Tetrapyrol

- 77 —



Blgftm 1—3

S@ . T EMEL

RSSR +S0,2~ — RSSO, + R S
=htEHE ( Tertiary
» fF — LB EE SRS R - O AR
LB EBE ( Structaral
ein ) EENHEMEEEREAEZE
RFWENE o

(4) 38 B9 0f GRERIGE v] LBk T 55 &

(Complex) AL EET IE%
EREH R ETFERLEEU S
WS 2 BERMIENE o S Lt —.
HEEF N Ribulose — 1 » 5 — dip-
carboxylase B 3 H/E AN
B KR4 2 BEF PR B o

structare )

prot-

hosphate

(Plant co-
i |
W< R RE:
BN 8 > Tk EEE
WD) (B - 8 B RETS R A 4R
W HAMER - EE - R
CERRERES BB HH
TEFRF BETE ( Forest
wnity) & DEHRE L RERR
RSB BTR - IR S A
S~ BT S KE S SR
iB{k ( Retrogressive succession)
o AR BB G M FLETR -
L8 R B B 5 B 4 - 3
S B CRB TR - D st
TEHAEB %P REAHIEK (Species
Composition) f #E BjF (Diversity)

N HEYHEE

mmunity )

comim —

o fER G Y - RE Y EETF
TR REEEEG RS P
s HEHRSRZ BB A E B - T
BRI A R — BT Ay IR RE 2 BB o
A by SO R T B S R BRI B 1R
B (Nutrition Cycle ) SEZRHWM
,[%0 (22’44)

KR K2 P HAE &R 8N
BRR 2 B REK o B Stora
Skarsjon ¥ P H {2 A i g1 1943
£26.2 BEINBES 4.5 o Nk
BB FH o hR K
2 PHEMK » % B ST & EHl
SR T ET AT 404k ( Cation
exchange ) T i — 35 2 2 -+ 0
R » o (o8 0 7K 25 2 S8 B T S 3
JA2 4k, (Eutrophication) -~ {44y
o EGERER  BERYBERRIIE
ﬁ*ﬁ%ﬁ@(Organic debr is ¥k F5 0
K WIE R Wi A H (Oligotrop-
hication) o Hhffi%% TR LAY BB K
KB WED R — Kbt >
R ETEE (A bundance )o (749

e s - SRR W — AL B R R K
Bl B A 90T T 4T B T A2 AT Bk —
L3 o DA TR B B A EXS »
AR — 2L AN KT - Mgt S Catt &

ﬁfﬁé& o (5,16,44 46)

£ ZELHRER EERRS
R

—. %8



HEL  HEMYIFE M -
MRS R R LR A REREG o
AR R B HRG44 ( Primary
pollutants ) i1 = Sfbbi ~ —&EALK
~ — &SR - kA ~ B4 (Ozone)
------ FERRPAT AR R EEE
w5 Yty (Secondary Pollutants
)0 il ~ = 44kBE ~ PAN (Pero-
xyacetyl - nitrate ) £ o BAME
e W PR RT REH 1% ) (Synergistic
) ~ 541 (Antagonistic) BhnpK (
Additive) {4 o WA H
R E R i 2BEHEEE TR -
R TE 4 2 Bl e B0 /) B (
Fleck) Zi# s MFF2 84
RS EBRZEWER LRAZE
BREURAB 2R - (AT LA
I AT ABEE; (Spot) » HLEpEE,
Lmﬁ%ﬁéé o (2’3,14,20,21’26)

N ZEACHE EHEYZ RS

CEARBAERBREZ Y
Do AR YD R 2 T
WS (AEBRHAR Z A
RBAEME o A BMIE > RiE ~ LB
RIEEARBSEER . EHEZ
HRRIFEAL ©

(LRI (Model)

B4 78 H MR B A —
SALTEIZEN WY - FRBERE
Lf 2w AR LERY 2 EFER
B - ﬁ@ﬁi’%‘f’iﬁéﬁ%%ﬂ?ﬁ%&ﬂﬁﬁ

BUGFHE 13

WHRREG R LA TR EBEE
RG> HEAR  hARFS
FH MG » e S v T R RELAY) B RE S
FR (Pot) ERHRAZYR 2 BHE
%35 ( Chamber ) » A E R 5
LRI RS A2 B A RS KRB
B RHE o HEE 15 Rt i B 7] LA
—EALhiME R (SO, Analyzer) 3k
B o BT IR % 1A B AR E (
Open- top Chamber) » SALAEERZ
ERE M AL - R ZEBE
BRI - BRI » B
HATRENE - MYEERZ24ER
e - e PR o €0510°9

(2) 3 B A A7 B I B

Guderian (1977)¢ 7 JzDugger
(1974) U9 &7 A RER - Bt
T ¥ — AL T R U - BT B LA
TRHEY MU AR R B 2 SRR
it AR E » RREH (Screen
test) %Y RIE » &R
2 R ERE YR 2 B R o BhEAGRWT
YRS T3z fa i th AT #E LAVE 5575 Buity
EHE(E 2 B2 E EW(ER LI
FAEEHEERE 2% -
v LR = SRS R

j6#& (1Indicator)

a4 7 [ 2 B — AL B U AR
g R E LR FE - 7T KM
RERAHRZ R o BEHEMIN K
- HEHEASSHDH SR ER
UK » 4¢ 0.005~ 0.1 ppmff » Hi K ~



RIGRE 1-—3
BEEHCREEMESSHEMA % HE
W HE o & AR LI KRS EEHDE
REREGRZBE  LEFHED 5
BERBE F R R o

TERE » B R R R RSB 0.
005 ~0.06 pam ALz HitE (
Tolerance ) 7B +EEMRE (
Biological Scale ) » [fij—#h &
2K (Lichen flora)sRslEh
YRR o £~ n~ H ~ BEILBRE R
LB EIEG RIREE o (28,29,40

HLER K LA TR R 2 Y 7 i B
(Distribution map) Ji##RpE (
Diversity map ) RAEFHZTHEZ
BREE - Al - EEFELETHEE
fEY > B R B o Guderian (1977 )
G0 A SRR ~ MALE R R
e B2 BURBEFR— o

F— : ZELBE (SO, )~ MALE (HF)
REACE (Hel) Sz 18
Mg ERE *(Guderian 1977
)m o,
W ¥ 78 SO, HF Hcl
B
wa (aEEk) € @) @
2H-EE-REE D D @
tetep - kBE O
BHE O E% gg
o O DO
fkHEd (BB )
R B O B P
it (k) O @D @)
— 80

+FTER ~ B2
HEE R S
ﬁiﬁ%
T
BITER
A
HF}
HiRt
Kt
Hikt
Eak
ERRER
— R
BEHE Y
REOH
AL
B
B
#E
B
A
R ~ RS ~ Ptk -
SERS LA
BRI ~ fUK ~ A
N A
BE R
Hakh s BRH B
B
EER &
M AERE
FRUE
A

&G 0080080 OO
SOGOS0OS®d O
SO0 06

SIS
o8 606

|/

N

Ny

Bkt

OO ® © & 9009
SE® & & 9O0P®

CO&®BO © & 098



AR O @
i 000

% () JE% ik (Very Slight)
@) (Slight)
@D 1 (Medium)
@ﬁi (Severe)
QF'%”@E(VGI‘Y severe )
LI R RS PN - R (R 4
B ARREMESRZHE - R
R ER HARE - BE
SMRZE - B2 REBRE  HAER=
ST Z TERHRER ©

+ 8 B

SR B AL RERBENT
REYRD 2 —  FHEBAERKE
WilEs BEE) « fi 2 T o WY @
B e RS AERTER S BLR
E RS B ~ FE RS SR
& By BRLUE E R R B - i (A B
VA EAL BRI T B o PR
R I HESR — AL B e E 2 M TR
F—HITEL TRESRAGLEE B
I T oL 7SR 0P A A L S 75 Gt
A o HAV  PUPERD . B R AT 1R
BESMEZ RE2E  REREY
Y TR 1 A B S L R 2
B LR TE e i o TR R =
ST 2 foE M T (E B AT IR A
W2 2% IR SRR
SERFLAEBA Y # - W FI F HUE OBl
OED green R4 #0% FILAEBALL

BERE 13

REfEE - FHL - ZRBRWLUE
BARRLORSFERES - HHE
FIRTRER 570 ~ FEHUECINBSE (E A B
o HREAGZRAGREEY 2 EE
» R E— T e

2 Xk

1. Altman, P, L, and D. S.
Dittmer(1973). Effects of
air pollutant inhalation on
mamals,in Biology Data
Book 2nd, ed. Vol, II, Fn-
deration of American Soci-
eties for Experimental Bi-
ology PP. 985.

2. Beckerson, D.W. and G.
Hofstra{l979) Effect of Sul-
fur dioxide and ozone sing-
ly or in combination on leaf
chilorophyll, RNA, and pro-
tein in white bean. Can J.
Bot. 57. 1940-1945,

3. Beckerson, D.W. and G.
Hofstra (1980) Effects of su-
1fur dioxide and ozone, sin-
gly or in combination on m-
embrane permeability. Can
J. Bot. 58,451-457,

4, Beckerson, D. W, G.Hofstra
and R, Wukasch (1979) The
relative sensitivities of 33
bean cultivars to ozone and
sulfur dioxide singly or in
combination in contrelled
exposures and to oxidants

in the field. Plant Dis. Re-
ptr. 63(6), 478-482,

5. Black, C,R, and V,J. Bla.
ck({1979), The effects of low
concentrations of sulfur di-
oxide on stomatal conducta-

_81._‘



10.

11,

12,

1—3

nce and epidermal cell sur-
vial in field bean ( Vicia fa-
ba L.) J. Exp. Bot. 30(115),
291-298.

. Black, V.J. and M,H. Uns-

worth (1979) A system for
measuring effects of sulfur
dioxide on gas exchange of
plants. J. Exp. Bot. 30(114)
. 81-88.

Buiculescu, I., D. Popescu,
M. Iordan, I.M. Peicea and
G. Serbanescu(1978). The in-
fluence of air -polluting gases
on some pla *metabolism.
Rev. Roum. Biol-Biol. Veg.
23(2), 187-193.

. Carter, W, P.L., A, M. Wint-

er, K,R, Darnall and J. N,
Pitts Jr.(1979). Smog chamber
studies of temperature effects
in photochemical smog. Envi-
ronm. Sci. & Tec, 13(9), 1094
-1099.

. Chakrabarti, A.G,(1979) Effe-

cts of air pollutants on seed
germinability. Bull Environm.
Contam. Toxicol. 21.749-755.
Constantinidou, H,, T. T.
Kozlowski and K, Jensen (1976)
Effects of sulfur dioxide on
Pinus resinosa seedlings in the
cotyledon stage. J. Environ.
Qual, 5(2), 141-144,

Cowling, D, W, and M, J, Koz-
iol (1978) Growth of ryegrass
perenne L.) exposed
to SOZ . J. Exp. Bot. 29(112),
1029-1035,

Coyneé, P.I. and G.E, Bingh-
am(l978) Photosynthesis and
stomatal light responses in
snap beans exposed to hydrogen
sulfide and ozone. J. Air Pollut

13,

14.

15,

16.

17.

18.

19.

20,

cont. Assoc., 28(11), 1119
-1123,

Davis, C.R. (1972). sulfur
dioxied fumigation of
soybeansieffect on yield.
J. Air polent. Cont.
Assco. 22(12), 964-966,
Dugger, M. (1974) Air Po-
llution Effects on Plant
Growth, American Chemi.
cal Society. Washington,
D.C. pp(x) 149,
Fishelson, G. and P. Gr-
aves (1978) Air pollution
and morbidity: SO, Dama -
ges. J. Air pollit. Cont,
Assoc, 28(8), 785-789,
Gorham, E. and A.G. Go-
rdon (1963) Some effects
of smelter pollution upon
aquatic vegetation near
Sudbury, Ontario. Can J.
Bot. 41, 371-378.
Guderian, R. (1977) Air
Pollution: Phytotoxicity
of Acidic Gases and It's
Signi‘icance in Air Pollu-
tion Control. Springer-
Verlag, Berlin Heidelberg
New York. pp(VIII) 127,
Harver, G,W, and A.H,
Legge (1979) The effect of
sulfur dioxide upon the
metabolic level of adenos.
ine triphosphate. Can. J,
Bot. 57, 759-764.

Haut, H. van (1961) Die
Analyse von Schwefeldiox-
idwirkungen auf pflanzan
in Laboratoriumsversuch.
stub 21. 52-56,

Heagle, A,S, and J.W,
Johnston (1979) Variable
responses of soybeans to



21,

22,

23,

24,

26,

mixtures ot ozone and sul-
fur dioxide, J, Air Pollut,
Cont. Assoc. 29(7), 729-
732,

Hofstra, G. and D, P,

Ormrod (1977) Ozone and
sulfur dioxide interaction in

white bean and soybean. Can
J. Plant Sci. 57, 1193-1198,
Horsman, D, C. T.M. Rob-
erts and A,D, Bradshaw (19
78) Evolution of sulfur diox-
ide tolerance in perennial
ryegrass, Nature, 276(30),
493-494,

Howell, R,K., L,P. Rose.
Jr. and R, C. Leffel (1980)
Field testing soybeans for
residual effects of air poll-
ution and seed size on crop
yield. J. Environ. Qual 9(1),
66-68,

Huang, T.S.R., C,L. Mul-
chi and M, K. Aycock(1976)
Correlations between air po -
llution injury and certain ag-.
ronomic, chemical, and phy-
sical characteristics of Mar-
yland tobacco. J. Environ.
Qual. 5(4), 352-356,

. Kozicl, M,J. and C.F., Jor-

dan (1978) <Changes in carb-
ohydrate levels in red kidney
bean (Phaseolus Vulgaris L.)
exposed to sulfur dioxide. J.
Exp. Bot. 29(112), 1037-1043.
Labeda, V,P, and M, Alexan-
der (1978) Effects of SO2 and
NO7 on nitrification in soil.

J. Environ. Qual, 7(4),523-

- 526,

27,

Laurence, J.A. (1979) Resp-
onse of maize and wheat to
sulfurdioxide. Plant Dis. Rep-

28.

29.

30,

31.

32,

33.

34-

35,

BSRtE 1-3

tr. 63(6), 468-471.

LeBlanc, F. D.N, Raoand G.
Comeau (1972) The epiphytic
Vegetation of Populus balsami-
fera and its significance as an
air indicator 'in sudbury,
Ontaris. Can, J. Bot. 50,
519-528.

LeBlanc, F. and J. Sloover
(1970) Relation between indu-
strialization and the distribu-
tion and growth of epiphytic
lichen and mosses in Montre-
al, Can. J. Bot. 48, 1485-1496
Maclean, D,C, and R, E,
Schneider (1976) Photochemic-
al oxidants in Yonkers, New
York: effects on yield of bean
and tomato. J. Environ. Qual
5 (1), 75-78.

Miszalski, Z. and 1. Ziegler
(1979) Increase in chloroplastic
thiol groups by SOZ and its ef-
fect on light modulation of
NADP- dependent glyceralde-
hyde 3-phosphate dehydrogen-
ase. Planta, 145, 383-387,
Mukerji, S.K. and S, F. Yang
(1974) Pho sphoenolpyruate
carboxylase from spinach leaf
tissue. Plant Physiol. 53, 829-
834,

Noland, T,L, and T. T. Koz-
lowski (1979) Effect of SO, on
stomatal aperture and sulfur
uptake of woody angiosperm
seedlings, Can. J. For. Res,
9, 57-62,

Noyes. R.D. (1980) The com-
parative effects of sulfur dio-
xide on photosynthesis and
translocation in bean, Physiol
Plant Pathol. 16, 73-79,
O'Gara, P.J. (1922) Abstract



pegay

36.

37.

38.

39.

1—-3

of paper: sultur dioxide and

fume problems and their solu-

age to plants. Anunal rev. Pla-
nt Physiol 2,293-322,

tions. Ind. Eng. Chem, 14, 744 43, Thomas. M.D. and G.R, Hill

(from 17)

Oshima, R.J. (1978) The
Impact of sulfur Dioxide on
Vegetation: A Sulfur Dioxide
-Ozone Response Model.
Statewide Air Pollution Res-
earch Center. UC Riverside
CA. pp 91.

Rist, D, L., and DD, Davis
(1979) The influence of expo -
sure temperature and relative
humidity on the response of
pinto bean foliage to stilfur
dioxide., Phytopathology 69,
231-235,

Schwartz, C.C, W.K. Lau-
enroth, R,K., Heitschmidt and
J. L., Dodd (1978) Effects of
controlled levels of sulphur
dioxide on the nutrient quality
of western wheatgrass, J. Appl
Ecol. 15, 869-874.

Silvius, J.E. M. Ingle and C.
H, Baer (1975)Sulfur dioxide
inhbition of photosynthesis in
isolated spinach chloroplasts.

E

- Plant Physiol, 56,434-437,

40,

41,

42,

Smith, H.J. and D, D. Davis
(1978) Histological change ind-
uced in scotch pine needles by
sulfur dioxide, Phytopathol.
68, 1711-1716,

Taniyama, T, (1979) Studies
on injurious effects of air
pollutants on crop plants XIV
effects of air pollutants on
apparent photosynthesis of
rice and cornplants. Rept.
Environm. Sci. Mie Univ,
(4), 77-83,

Thomas, M,D. (1951) Gas dam-

(1935) Absorption of sulfur dio-
xide by alfalfa and it's relation
to leaf injury, Plant nhysiol,
10, 291-307,
Varshney, C.K,.and J. K.
Gary (1979) Plant responses
to sufur dioxide pollution.
CRC Crit, Rev. Environm.
Cont, 27-49,
Wodzinski, R.S., and M. Al-
exander (1978) Effect of sulfu.
dioxide on algae, J. Environ
Qual. 7(3), 358-360.
Wong, M.H, (1979) Sewage
sludge as conditioner for
improving soils affected by
- sulfur dioxide. Bull Environm.
Contam. Toxical, 23, 717-724.

-@m&%tm7wrﬁ%oﬁﬁﬁ
Qb HHEME (6] —— =
BRI X 2EH O BERFE) B
%3 k& OEE 54(1),81~85.

BE S ¥ (1980) HEHZRT5 3
PEERERRAEREL REH 2
B TIEReE » GEERERLET
BRRTRED o

BRMEF ( 1978) REBREELE
W CEREHEE+EE
—59F o

44,

45,

46,

48

=
°





