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1. FL®HIC

ARERTIH, BADOEEYD (RE2a0) AT HEOMHEESE, RESLIEICKIFT
TS DEBICOWT R L, Yy & Tk FEAF 20 b ORTD KO E AL
. EAMICX#BToRTL AT OEERB L, ERBRERMOBSKIT 1 ppb = 0.1
pphm = 0.001 ppm Th 5,

BNEICBTDHAAEEAFT VL D WIEAY Y (BT, T4 %)) oRIEDEE
I, 1965 FEHEIVIH, FE, WEHF T Na (2, FEKEARPOBERR O A ES
PRER S LR, 1969 I, BIRM G2 5 O Mo ¥ X 2 o ZE 2 [F kR o ] k&
WHRBL, TOWERELALY VEORELOMBERHERINTZON, B AR TRY OHE
EENTWAS(EES, 1973; Shinohara et al., 1973; ZHIU G, 1973), T D%, EEY
NOFY CEORBHMICETIAE - FEPIEZLITbND LHICRoTz, KT,
1970 M5 80 FRIZBVWTHIWIZE SN TE TRV, £ ORFH OFANIE DL
BIZOWTIE TRRVGRICE 2R ENTOLE LT - LIK(A9I8T) ) IS T
. £72. 1980 FRETOA Y VEDEAFEY R E O WIT KIF T 8 EIARAF IR I 4% 5 X
BRICoOWTIE, BHAEATARERMERGE L LT, TEWICET 5 KI5 Y bF 78 SCHk B &
$£ (% 2 ) RKKIBERME974) ), THWICE T 2 KEIE R CERE (F 3 £) @ K
RAVG YA 2E(1977) ), THEMIZBE 3 2 KRG Y F 98 Uk (55 4 %) : KRR F 2
(1982) ). MEMIZTBIT 2 KRKTG Y FESCEREE (55 5 ) « KRG RF2EE(1987) ) 72 ZiT,
it D RKIGEMEIZET DM LEBER L & IR EN TV D,

Fio. WRQA9ISDICE B E, 1970 FMROEFERMILE LT, BHRKERIFSEFER
D 1977~1981 F£HEICHT7=% 5 NEDO T Y =7 M k%A X2 20 b o EKIE
WMOEBINEICKETEEOHNT) 9 MAFRORERRENSHE LIz BAKES®RED
AR THAL AT Yy 710 X2 BEMBE O &K (1983)1 & F LA TS, &
HIZZE D% 1990 FERYEEIC T T, 1982~1985 D [ KRKBRMEIC X D EEDD
AR BISHREICET SR URMOKER T 2@ FEHE AR 1989) 1, 1986~1990 FE D
TR - (RRELSIR KRGS EEEEYICRETHEOME & 5EhE OB ICHET 50
TEMRKEENMSEFEES DM 1993)] R EOFREMRELPED SN TET, TUH OHE
EREOWRLIRIT., BEAFRERLONRZIEENAL TS, LT, O XLKEZ O
EBICATFTEALAXMICESE, Y VEICL2EONHEHEESCKE - NEOK FIZoW
TR &,

B, 1970~1980 FROFED L < 1X, EXE{k (FAC: Filtered Air Chamber)
ABREzH WM TH D, FAC AR I1X, WO Y A IEWRIR T 4 VF —FTlREL
TTRR[EZBEATLIHMEL, TOEEFORKXEEATLIHENETH D EETR L., EED
WHICB T DAY VT K2 ELILERRAT 5 HIETHD GEMIT TR EORE
FEEC MY B2 FMT 20 OBREHE] CRLTND),

2



64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

FAC Bl oWTIE, HFHIROA Y VIREPHRICIEIRIN T ARWIFIENZ < H
FNTWVWD, o, AV COHEELLTHEF—20MENTEAINBDZOIFENTIE
1990 FERBLLUBETHY, TORITEREOHBEMEICER LEHFERE o722 L2
bbh, AV VUVRESHY VBBEORLIIMRICL s THEATHDL, Lz -> T, FAC R
BICOWTIREAY VEBELREOKRTS L0 TEMNLBEBREORFHCIZIH WS Z &2 # L
WIF RN Z N EICHERLETH D,

2. ED0AREE

BEEYNLBOREIBEOS Y VICBRBEIND L, EICAHBEENERT LI E08H 5,
FY U RDEOBEET, RAESCLBEMN ETWECACRLT ., RICEomEhm (X
) RS D, AV ickdAEFEOERIL. BEWOREBEICL- TR | fl 21T
NI HEA Ay Ry Yy ZRa THYHFREOERMEY CIXEIRMCK N2 A
B ACEARE AT L, AR AR OMY CIIBE E LR BE OB RN AT
b, WRICHEYBRICB T 2 HEEORFITEEYORERMEZIKT SE 572 0RFEHAE
KBRKE W,

AHEEORET LAY VIRBEREZ, (FWEICL - TRZR D, JAHMEORIEDHE % X
GLl, AHEEFEOREICESW A Y VEZHoOMB ERZFE L-FH L LT, F
e ABF(198 1B N H(1988)IC L 2GR H 5,

FM LA (1981) 1%, 1973~1977 4EI2 22 Bl 45 O BEBEM R OREE(EW 2 xR & L
7= FAC RBRAIT W, MbFA X 7 bORER &ML TR EN 4 U7 3o ok F i
EAICESWT, BEEAF X PREZHOREMERZFTM LIz, TOME, %A
FUX U NOREREMEA 10 pphm BT CrIGFESEN BB L2 EZ MO & W REEDITR
DL TRNY LA a5 10~15 pphm THHEENER L 2RZENTRE O
BEEMITA X% 27 V%, 15 pphm UL ECTAEEENBE L ZEZHEOK OV EIEDIX
SR NETHoTE (F 1),



90
91

92
93
94
95
96
97
98
99
100
101
102
103

#F1 HEFFXFF ML EONHBEERICLT S
Wzt RER 5 (5 & A8, 1981)

Bz ME O E WY s ME R RR EE o ) &z M DR W)
(I FE fc e i (IR FE B v i (I JE e v i

10 pphm LLF) 10~15 pphm LA F) 15~20 pphm)
THIAE (AD—Vy b | RFa=T (Th—x2 | RXTFa2=T (—F 2,
I F=2VAF, T | Ar, by FaexRry | A —Ly b ¥ A
Yaunv )7 h) Y. m—=Ax: A
X/ FALY) YA 7Y v BE—tL s )
NXF2=7 (FYA b= | F¥x =T
YA ) A % VN
N R=F =27 k< h a4~
= X2l FEEH VAR R
* U7 k= k Foaer
THY Y VNV/a )]
KoL vy 7T INF X AR
A E U7 EALAHTIEX
VAV N NbA v )T
~NXad=7 (RI) [P A7
5y hkA S
NI R A a 7| — % —
AE=EN AV Svh
A T NS S = =2
t<UY

BN 5(1988) 1%, KHALRBIEDLREEZIEDERNG L LIEBEOL Y » OUREFERO
ERAZ IS, FYORHRBEEORE L Y VIRBE L OMRICOVWTHRHFAEZITo -, 1EWH
DI A Y CEZEOIRIE., (ERICAREENRBE ST 24 CORE (C) LR
BERT (t) WX BREME — W TH D&, 2. EHOAIHEEEORIASCHEOREIX
BRE (C) LHRBERRE (t) OB THDL F—2 (CXt) RE LTS, @&l - NS E
DIFPEENPBELL T, FEHEEORENRKRELS 220D, BREZ2F L N—
A (C2Xt) Ik AYvEzEomEzs 4 BBlEICOM LT, ZORER, 4V vz R
BMWEBEMELTAY DA arR0hR v LY vER, EZERFREOREME LTH
A RARA T BMEZERCREVEEDELTHY 7T TRy 2 X 7% RZENK
WEEmE LTy Y SRR TNz (F 2),



104
105

106
107
108
109
110
111
112
113
114
115
116
117
118
119
120

# 2

AR B T 2 B L7 SR AE Y e OV = AR R O
Ry e A g Mt ) 2~ (A5, 1988)

FEEIT R &2 SRS FEFEITHEBUE
0.10 ppm2 - h 0.11~0.30 0.31~1.00 1.01 ppm2 - h
LT ppm?2 - h ppm?2 - h oLk
T YA 2 A X BV TTYU— Fal
& N a VAN A a Xy IAaETETFH T
NI I HE A 3 TIVT FIVT VT <A Xy XY
ALYy k= K 2 A4 %A TITHT A
A = ZvhtA =Ny I =7 A
S A RF 2 =T NT A I LT
P kA E 91 % T AV Y SR —
E =V -
¥l + X
| 7S
NA=ava
N
TR
h 7

AEEENREHR LAY RE (C) LEERRE (&) ORELZ2FRLEAL Y F
— A (C2X¢t) A&, AV T @zt ohk Lz, EREOZNEY
(THHAE, ROV IT ANYAEAaF) TEIAEEEOREADOK G /NS
WA Y v =R %I Hfk LT,

AREEORBICKT 24 Y VEZMIR, (FWEZT TR MERTOLRR D, Kol
DA FOAEEEICETLIRHETIZ, BABEOSA Y VEZERE O, a2 v e b Uik
HET, Pa=vFEEREZETHLZERHREI N TV DL(HM, 1979), HIME & =i
(2014) 1%, ALYy 24 ffEExHE L, NLRBBEBESIET ABEET v N—T
120 ppb A Y % 1 Hbb 5 KM, 3 HMBRET L2FERELIToMHRE, FvLr Vo
DEOFAHEEOREICITREMEZZNFELZEARAELTWD (K 1), 20O XI5 RE
DAHREEOREICESWERBIEDO A Y U RMALFA ¥ v & v bSO 5 fl 2RI
B4 2#MiEIX, a2~y F(Izuta et al, 1999), XL A v at T vhvAIEEF,
1989). A x(Sawada and Kohno, 2009)% B\ TH R ENTWV5D,
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90 -

80 1

70

60 1

50 1

Ozone damage degree

40 ;

30 A

20 4

Password 7 [
Surprise 7 [
Samantha
Mega seven
Sin-nihon e

Super arena 7 [

M1 AyLbryyYv 24 fEICB T2 flEEOMMEMEZFIM & Z#, 2014)
fEdT THeEE ] ThHY, AHEEREE LZEOENSEB LZRE (51
D FBR OB E & R,

COLERIEVMOEOAHEEFEORIBREICE SV A Y VEZMEL, BRT2HER
WEDOKRTREICESW A Y VEZHELEEILTLL K LAV, #flxiX, a2~y F oMk
FCTHL2IAXOMMAHEZRCHMCE MR EEICB TS24 Y VEZEITMOSTEICHTH
W, EORREBEERIICK S\ A4 Y VBT KW (Izuta et al., 1999), [
FEDFE BT A 2 (GEEFINFZERT, 1985 Sawada and Kohno, 2009). SL A ¥ 3 (Iah
g, 199DFICEV T RESN T VD, 2O, &Y O WEFIMOBIT, W
REELHRELEOCNEITNCEZD2LERD D,

3. REVCPWNEICRIFTEE

3.1. EYEIOEE
FYCENBEDORERLINEIZKITTHEICHON T, MEWRENNICARN 2@ % R R
FIHIIZ R T,

3.1.1.4 3 (Oryza sativa)

T FICRLDAFDONERDICEATOWMETNS O H D, UL FITRER R HAE % I
KA IC R T,

FA 5 (1976, 19791, FACHRBRZH W THILESF XU N LD/ x4 M (=
TEAV L LA AL BARRE, I =vF) OBNEECO VTR L, BLEZXHIT

6



144 HAW., Fa=vF%F, LA AALT, FHFMLKIZBWTETFL, # EHEL, bHHIT, =
145 bWV, BAR, ha=vF%, LA AL THEFLLRKICEBWTENL-, ., . ¥
146 BB AHE (RLAKRICHTHBA LA HOEEG), THE (FEFROERE) L. BA
147 W, I =vF, LA RAASIZBWTHRFMLKO TR, a2 BV TIEHMBRENZR N
148 o7, bAHEIT, HALKICHANFEFX T, 2B VIF—11.5%. HAFIZ—26.2%.
149 FI=vFIT—-235%Tholc, ZORONHIFEAFTF 2 I, LXK T 70~80%FR
150 EHS3nTBY, FEHFEXOEEIX, 0.05 ppm K2 765 K. H FEHE X 3.74
151 pphm Thot, HET, AHFMMPICTE N THILFEAF X VOBEBRENRRE NI %
152 HEML TV 5,

153 EI 5 (1981a)id, 1976 FiZ, A 8 ffll (B&bE, Ayxr Uk, HEH, ¥~
154 vbEa, FAFTA, @FE. X9 £, EK) 2#Hviz FAC i (b Xitfbs 4+
1556 XU &K 50%RE) 2iro7z, HMEHLUATE T, £&b¥, Fyvxr vk, vvt
156 2OHARKOELNENA, EHEFIELFECLAAXMOEN R o7z, KA TIEX, &5
157 MTHREIHFLEK TR, BE, BELAO LA HITER VR, BRABSE (P~ve =,
158 IV EFxR<) PTHRENFEFMLMXTETL, Y~Ea, 30 2R KREBHOMFET,
159 FEHLIX CTINE (b AH) AP L, RAEARMICEWTHINAE L2272, TORK
160 &L LT, HFAFTH L NORBEREBEPDBERR~FIE O A M (DB O KT 9
161 LM ECOMM, EBERBICLHTD) ThbololedThdEBE L, 2B, ¥k
162 M EXOWEK FRIT, WHHE (—27.1%) >F v x> Uk (-23.1%) >HLb¥ (—
163 20.7%) = HAM (—18.5%) >@mMm (—15.5%) >PAEFHTA (—2.3%) >1E0 F
164 (+4.6%) >Y~t 2 (+31.4%) DIAEIZE - T-,

165 EI 5 (1981b)IE, 1977 FITA x 2 ffll (R Uk, TAEFTA) #Huvwi FAC
166 REBT, WHEMEIFEAFCH L NCBBINZEBTHRRPCIINEDENERFT L,
167 WA S BB MO A BITHEX LIEFR TEDL L RN 2T, TRENBD LI,
168 fEbAHEIT, LRI NIEFLK T, Ry T EIE—-13.6%, TAFHTARILZ—6.5%
169 Tholo, £, MEHobHl (MBS 2o HENE TP FEAFF 0 FORE

170 IO RICHROGEENHD, KiIo, MIZLAHWAEETHL EERLTWVWDE, 0B,
171 COLIORREEMTONAFEAF I F L MCLDEEDEWNT, "X T RDHFDO R

172 T, FAHFTATEHHAER TR o7z, SHIZEHF LI, BBEHEICOVWTHEALTEY,
173  NibFEA X F 2 FEE (¢, pphm. 1 B EWE) S8R (T, 9~18 o 10 o
174 WE) OBFEL T, 1HEMED c2ZROTHE LI 2 XTEZREL TS, 2k, 4H
175 OERBRERTEH., BAEMEOR YR VR ICB T 2HIELAHOBRER (c2XT) X,
176 5163 (8 A1 H~8H 16 H), MAF TADIREFEFIZ, 35694 (8 H16 H~9H 2H) T
177 Hotz,

178 W5 (1981 D A x (dhfl : HAKE) Z#HwWiz FAC RBRoOBRICL D &, BELIX, &

7



179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213

fEX EHEHFMRTEN RV, 2B - BEEFEFHMXTHR, EORDICI Y INE
(ZKE) FFREFRRTHED L, . T o MoMEEFA v 4 FNgEE

(pphm - h) &AL - FEHAL X OFEE D 22 (2 1E O A1 BE B 47 23

A XFTH U MI.

1976 #£~1981 iz FAC

KeLTERLNT,

FrE LTz,

BHS L I 1983)1X. 1 %
TV UBEERTF vy N —)
BICKIFT TR E ML -,

bz, Z DR DNL

FALX T 95% L ERRES N TR Y, FEFLIXORE L, 24 KFHFEL
T 0.030 ppm ThH o7,
A 5(1983) 1k, A% 4 @fE (Fa ¥ b, Hlix, Fa=vF, 7HT7x) 2510,
REBR A EM LR, R ERORENBED T DL, SEEE
IR A Y VOREEZ TR, RESGOBRTLERA Y VICXDNERT O

ZOWREOF Y T, AR L, HIEX T 95%., FEHIALX T 20%

(i fl : BHARE) ZXRICARNCH T 2 gEMiEE (RER
koA Yy UgERERBR e £ L. AR - BRSO A I
HAEN S 10 BB M, WAL L, ThThoHH

IZ 0.075 ppm DAY U ZREKEKGEZE LIZ, TOME., T _XToOHB T4 Y VIEFEIC K

VBB ENETLTWD D,
o, HAEBEHICAY VIRERH 2 Z X TRBR21T - 72,

HEHICEWTET Y VICK DR TREFE LT, DD,
ZoORBRTIZ, 0.15 ppm D

FS MR BEE 3 OD R LM, 6:30~9:30 X (BAMEZKDOIT LA LT TR W

fil). 9:30~12:30 X (BAMEZ MDA RKEH) .
TR, 9:30~12:30 X &

D RS A TR WERRE)

W4T o 77,

12:30~15:30 X (BAfE=ZKE X H F
12:30~15:30 X C. ¥k

B, BRSAENMET L, KROEINFEADLTEBY ., Y X 2ZRoBEERESE (B
OB) L LI AR TS O AL EY O B S0 8 it L E 23
WER FIZORN D TIEHRNNEEZL TS,
ST TR AT (1985) 1%, A % 5 dfE (BKWE. BAWR, 77, xouxrve, B
W53 5) MV FACRBRAZITW, kP A X X MR 2D W HEE LI ERAD
EORBR, KOmMERHEZEZRF L, TORER, EOMHREFERE & IEORAD & o B

D FEF ALK E O K~ D

TS o HES

Z MR E AR — B L R o T,

Nouchi et al. (1991)i%. A %

K 5(1993)1%.

R L7 mF I, 1987 L 1989 FE N a e U,

%, B4 0.5 fi5.

1%,

1.5 .

BT 2L FEA T v 2 PREZMEME & IR T O EEA F >

(fhfl : 2> V) ICHRARA Y VIRETF v N
— MW A Y CRBERREIT o, RERRY S HBENH O 8 WHIZH W T, 3 B
OF Vv (FfE, 0.05, 0.10 ppm) IZBEE L, TOFFE, 0.10 ppm KIZEBWT, 5
WH., 6 HH CHAREENSONED L, TO%, WEEBORDIIHhaCERMESNE, £
72, 0.05 ppm X, 0.10 ppm KIZEBWT, #TFH " H EHEOEKTRED BT,

1987 £ ~1989 A —F v by T Fx¥ N — (0TC) RBEIT -2

2%, 2. 75 5D 5 BRPECHEE L /-,

8

1988 ENHAKETHY . TV ViBE

EDORER, A



214
215
216
217
218
219
220
221
222
223
224
225
226

227
228

229
230
231
232
233
234
235
236
237
238
239

WREE B O MICE> T, A RO ENRHEA L, 1988 £ (HAN) & 1989 F (v eh
V) ORZAKREORRZ LAY IBRRICEBMBRN (X INE=1.0537—0.0015X H ¥
A BRE ppb) #EEH Lz, ZoOBEKRRIE. BEHA Y VRBE 10 ppb BMIZfE-
T, WEN 1%L T 52 LE2E®RLTVS, 2B, T2 TOMTREIL, MHHREDY
A1 ERONEL 1 ELTWD,

Kobayashi et al. (1995)CTlE, ki, KEH(1993) LWL OTC TOF Y VIgEHERBR O
fEARLD . Hlead Yy CRBEISEBRREBRFT LTS (K 2), &Y YRE 20 ppb T
DUILEZ 1 & LMt agE, &Y CREE, B 7RH (9:00~16:00) FHHEEZ A WTWH
o AXBMTIEHBEBERZO LD RERN TV ARWA, FHAY VEEN 50 ppb T &EIX
3~10%H V42 &H#FHLTWD, EAL KF(2003)i%. A X#k Kobayashi et al
(1995) %5l L., AV vrg@Eic&EEAEXZ M &EH D> =1—exp [—0.001822 X
(CE¥AY VEE ppm—0.02)] L L7z, (Y U BRISEBEBERNZHWEZ Y X7 §E I
SWTIL 3.4 #BH,)

‘: 1.1 | Tor T T T 5 e
- i

= exp[-b(x-20)}
D

o" — - +90% U.L.

gl V)| TR NS -« ... . S ] EEEE 90% L.L.

% : Pl o 1987data

f; 0.8 - : .| e 1988data

.% ; ! o e A 1989data

E’ 0'7 l A 1 i 1

0 20 40 60 80 100
Seasonal mean ozone concentration (nl I’}

2 AXOINELAFY CFEERERE L O BER
(Kobayashi et al., 1995)

KA H(2010)TlE, A% (MfE: 2> h)) OLBEENOA Y UIgEENIEIC KL
FETHEBONM, 2o CICEHEEILESL T A BIEROEAIC LS4 Y vz ZlE 3
MAED OTC IZXL A4 Y VIRERBICEI VB L TWD, &Y JIREIC K D IEE N RE
. R, REREY (MERET). BI7H (I~ MEE®% 10 B CRAMIFET)) .
AR (HFELIEE) ONEICKE ooy, HALA Y VIREEE AOT40 M4 720 O E
BTFREIKBRENPOAEHKE~OBITHOL Y VIBBEN —FBRE L, RICEBHREH T
Hhotz (K 3), HEMBOBITHIZ, K20 ARELHHEZENbLOD, NEICHEZ 5 ¥
BEIREWZEBHLNE R, (BER ML EFIZL DAY VEZHEOZEIZ DN T
3.3 2 M,)



240

241
242
243
244
245
246
247
248
249
250
251
252
253
254
255

120 120
SHMLE FERRHNE
100 o
a
g 8 A \ g
] e
© A °
s :
2 >
5 ke
& 40 e 40
y =-0.9821x + 100 y =-14281x + 100
20 R =07679 20 R:=0549
0 T T T T T T 0 . : . : : :
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
Daytime AOT40 (ppm h) Daytime AOT40 (ppm h)
120 120
BiTHOE TR RENE
100 100 I-\A..\.-
) ® N
s 8o i s 80
kel ©
.2 ©
2 °
g™ s
ko ke
g 40 e 40
y =-1.5242x + 100 y =-0.7357x + 100
20 - 20 - -
R* =0.7161 R* = 0.5585
0 ; : ; : ; ; 0 : : . . . ,
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
Daytime AOT40 (ppm h) Daytime AOT40 (ppm h)

3 A XOEFTEMMNOA Y U IRENDINEICKIT T ZE
(ot - 2K E X O E A 100 & L 7o fE 5 & 3K)

Yonekura et al. (2005b)i%, 3 Bk AV > L ~UL (k. B4, 1.5 [F8 ) 1Tk
5 0TCH BZHADMM 9 : 2BV, XAV, HoX, RAK, & F
L, OEHEN, I =vF, BFOLBRRE, WFZIAAFEF SEOME 7 (FEH
[E) : Lemont (7 AU ), M401 (7 A VU 1), Dawn (7 AU 1), IR8 (7 4 U ¥EYV),
Boro8 (/&% 2% ), Te-tep (N FTFT L), WSS-2 (RN FT L) IZHONTITWV, IW&EIZ
KT HAY O BEERFTL (K 4), BRAOA X 9 MLV &Y VIRZRIEEBEFEALE L
T, XTI E=—0.67xA0T40+99.3 ZzHH L TWD, S HIT, A RO IE L
AOT40 L DBARZEIC, WBPEOA XDODNEIZHT L7 VT 4 L)L (22 RRA
YMNE B%WIN) AMA LR, COEBRTHARDOA X 9 MDD HA Y VRS R
fECHolmar e VIZHBWT 100 HM DO BM O AOT40 T 5.4 ppm - h Tho7=, (F
VUBBISEBEBRRE AW Y X7 FEMICONTIZ 3.4 2B M],)

10



256
257

258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
2717
278

IRE DHERHE
(B#EZERDOUIREZE100&LT:)

X 4

Yamaguchi
BED A > IR R
DORERZE T Y —

110

100

l})!‘lllT}V!lllI\!I!\l!l!}!Tl'i

1

l

0 5 10 15 20 25 30
1008 M MDAOT40(ppm-h)

avehy
PN
bHELZEL
vEDHIFN
= e S
FXEHY
ok
EOh b pE

- BENEETF

Lemont
M401
IR-8
Boro8
WSS-2

- Te-tep

Dawn

AFDOWNEIZRIET A Y v DEE(Yonekura et al., 2005b)

et al. (2008)1X. A * 2 ffE (v e WV,

FXbeAV) XL 3 E

(#H b2, 60 ppb b L <I1Z 100 ppb A4 Y g (10:00~17:00))

UoNg AR OTC THEE L, FOREHE.

= SNV )

Vix. #bicEk X 60

ppb BE#EE T 3%, 100 ppb BEEE T 23% DI ER A, XU U THALIZH < 60 ppb IR
T 18%., 100 ppb IEFHE T 34% DN RPN FR D LAV, BB MM OZR TR D L
Nhhot, WEHKEZDOI L, MEH-V O, —FbH- D ORENE KL O FER
LO2ABERETRARDONTZ, £, RERRIIZB T 5 EKELE &AM
MEMIZB T OEA~OEM DB ENA Y T Lo TIERTLTWE,

TF YV UIREIC

Sawada and Kohno (2009) .

HRET V7D %21 MfEERRLE LicA Y VIR E

REBrA2 N7 AEEH OTC TERLEZ, #ARD 2 E04 Y EE (24 B EHET 57
ppb) XV AERNEBERTAAECZMAEIXZ 266 397) #B&, +_XTA T 4 M

mEThY, Taveh V] RElEFEAEDODYYyHR=T

T, VxR =h
HHZ EERL

T SNCE I ECEN

% (¥ 5),

T g

MITAERINEDOKT 2R &

TMFEIXA T o DRI VIR T D4 v OREN /NS WIS
oo —H, EORMHEEEORE LNEOKTIXZ, 2T L —HLAarok
Yamaguchi et al. (2014)1F., A (WfE: v e B V) ZRRIC3EROL Y G
K27 — 28 OTC
THEME L, WEICHT 24 VIRBEIREBEHKERXEZ AOT40 (ppm - h) &, KAEKKIL=
YEHE R ELVEB LAY I E PODio (mmol m-2)
XU & =—0.039XA0T40+0.975, FHxtIl&=—0.487XPOD10+0.996 ZEH L TW

FHO 1 EEFIZT 1 EOFY EE) O

11
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279
280

281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305

(@) (b)
1.0 1.0
AN
= o e 0
QL 0.8 | 2 08|
> >
o o
z 06 =z 0T
— ~—
< <
© 04 o 04}
(=4 ~
02| Y =-0.039X + 0.975 02l Y =-0.487X+ 0.996
R2=0.923"* R2=0.955""*
0 1 1 1 1 1 1 0 1 | 1 | 1
o 1 2 3 4 5 6 17 0 01 02 03 04 05 06
AOT40 (ppm h) POD,, (mmol m2)

X 5 A FXxDOEE (a) &V UIEFERE AOT40 X (b) # Y I
# (POD1o) & ®Bif2(Yamaguchi et al., 2014)

BHOGEQOITIZ, A 17T & (e, OEDIEN, 2NV, XTI EDL,
FxhE, ¥XbHh U, 55 397, 2B¥sa~vr, oL, #OoL L, T2 %5,
HAWK, BOonRex, wd07=b, I h ), $H=vF BoOwE) o0 T, &
7 AREHR OTC ZHW, AV VREEANZKOARAR (T 7 OF5F 0 NE VK

THEERTO—KERD) BECKRITREOMEMERZBRFT L, X7 In—27
AREAFY VRBICEDARBROBEEGLOMCAERAOHBEARHY, 7 In—2X
GHROBENMEIZESY NICEDABREDOERTNELRTWWI L BN LT,

3.1.2. 94 X (Glycine max)

KRB (1983) 1%, HEFEAF XU M LD F A ZAOMEBEBIZOVWTHRFTLE, &
HEXA X120 EHNTCFACHREZ T2, ok, BRHIHEF, IEH(LXITHB W TH
b4 %% b2 0.08~0.1 ppm I[ZELZHN 3 HM®H -7z, IWEICKIT T2 X
T A RN 104, 112 &5, ASRIER, BAERD LT A F ¥ FmEz . K
113, 95 5, T T VUNRKEZHETH -T2,

NITEREB1993)I1X, ¥4 X 2 Wfl (A4 YT 7Y (L4 : 1988 ), = L A
(R4 : 1989, 1990 4)) w4 L L., 5 ERE (0.46%, B4 (115). 1.5, 2%,
2.7 %) OF Y VIBEBIZLIDNE~DEEL T 4 =V T ¥ N —Z H W7z EERCTHAG L
2o 1988 EFDO A AV F 7 U, 1990 FEFO T L AT, AV VEE LEFICHEINEOKT
MROLIN, WMEFEREODIR TR EINT, £, 3 2FORRICK DAY VIREIL
BERRICE S L Y URE 10 ppb ERICEVINENK 6% BT 5 EHEL -,

KB 52000 0F, ¥4 X (fE: = ba) ZRBEL, BREM 774 bbha i
TEM (9:00~17 :00) (2 60 ppb &V ZWEFE LR, TEK kit O Fick
IMEBETARD b, FLKITH R 10%REMK T L7,

12



306
307 3.1.3. 44 L X (Hordeum vulgare)

308 T5E R R B (1985) 1, 1980, 1981 4 (Zh<Eh 12 A~5 A) A A4 4 X
309 (hfl . By~ A F) Zxtgl Lz FAC RBA21To7, T OB, T 2mH (50
310 ) HEALIERKICE N TEL, XBEORFTARD L., INE (FEE) HED L,
311 1980 O FRMWMIZEB W TIX, 6 pphm L EDONLFEA XX v FBENBH S
312  FFfIX 209 WM C©. EWILX CTONRER FTHEIX 6.1%, 1981 F£E TiX, 6 pphm U LD
313  WERIL 247 W CULER T HIX 20.3% Th o 7=,

314

315 3.1.4.5vht4A4 (Arachis hypogaea)

316 THEREERBRY(1985) 1%, 1975~1977 44 L 1979~1980 44D 5 A~10 AICT v 7
317 b4 (WFE: TH#E¥Y) 2352 L L7 FAC RBAZITo7-/ %, INE (FEE) NED L
318 72, 6 pphm U Lo kA F X MREMBH SN ZRHAFEO T4 F &4 MR
319 & (SUMO6 & [FFE) EIIFEHMKICHIT DM EMR FTRIT, 1975 FTIEIENZE N 660
320 pphm+h T 18.2%., 1976 4 Ti% 1,182 pphm -h T 16.3%., 1977 #£ Tt 1,314
321 pphm-+h T 2.5%. 1979 4 Tix 2,518 pphm +h & 15.5%. 1980 # TiI 1,469
322 pphm-h & 14.6%ThHV ., ERFEICLIDINER TREDOEWTIALFA XX 0 MR
323 BEOEWOALATITHHTERNoT,

324
325 3.1.5.\LA4>3 (¥ HAF : Solanum tuberosum)
326 AL E @I (1991) 1%, 19844, 19854, 1987 4FEICANLV A v a 2 5f (X vy 7 A

327 E®, UVkim) #fL L FAC HBREAITVWEDOAHESE LINE~DEEICHOWVWTHAE
328 L7, EOAHEERATIE, vevuRldFdr vy 7420 b REL, HbEFF VL
329 Y hicL@EZETHLIN, WEEBTIE, Yoy 7 A4ER VY X0 EIL LKL
330 HAFUHAUMIRHLAERERZMETHLIZLERL, MMEEAF T Xy M T 2 Z D
331 A ZERITIEOMHEHEFTLINE~ORET KLV Lz R LE (X 3), £,
332 EHOLIT, WEEBOR(ZEAF VXY POMBEICOVWTHRF L, B FEE R4 F
333 XU MEETO0.04 ppm (¥ ¥ 27 A4F :0.043 ppm. Yk 2 :0.038 ppm) & #
334 E LT,

335

13



336
337

338
339
340
341
342

343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366

£ 3 N AvallkTrNbFEFAFE L POEE (AL ER, 1991 L9 /ERR)

i i il R AREEEOE L |BXEDOEKE (kg/a) ¥
EoH
FfE D 1 0.06 ppm | AL X X | LXK [FEHEX | D)
(ppm) 8 I RE ] 2)
1984 | X v % VA E 0.050 205 2.1 5.9 229 186 81
Uk n 0.050 205 0 9.2 269 237 88
1985 | X v v x 7 A FE 0.054 244 0 1.1 195 124 64
R 0.054 244 0.6 2.8 226 183 81
1986 | ¥ i % /A FE 0.042 61 0 7.5 238 249 105
R 0.042 61 0 5.5 284 272 96
D4~5 HOBM 10 Wi (8~18 ) DAL A X ¥ v MREOFEHHE

2) 4~5 H O R

D INFER OFRTH (19844 6 H 5 H, 19854 6 A 4 H, 19874 6 3 H) D#ERDN
DI1IE%E729 31 gl EOBEIZODWTEHEELZAE

5) FEHALIX /AL X X 100

3.1.6. k< + (Solanum lycopersicum)

BB (1985) 1%, 1979 £~1980 Il b~ b (MH : %FHF) 25 L L, KRE
AR EMEEZ WAy CRERBREZIT o7, 1979 FiX. Y 3 B (0.
0.05, 0.10 ppm) T 1 H 8Kl OMgEFE % 28 HMFEM L7=fi R, 4V v ic X 5K E
BOBRTARBOLN, FICEOREEDOK TARO LN, REHEIZOW TIECHE T TIX
ERINTVWRWVWA, REIRBRBDLA LT HREIND,

FE(1989)1X, Fr~bh (M : A oyu—%) 2x48LE L, /Je—AFyvy Xy b &
ANty U gBERBREZIT 72, 0.1 ppm DAY % 10 HREBRGE LR, E LXK
mECEBEIROON o, M EMEREIIA Y VIREICL o T 12%HEA LT,

3.1.7.% 2" (Cucumis sativus)

BRI (1985) 1%, 1979 F~1981 4 cF a2y (WM : &b 35 PR Zxt
Sl L, KBESAEHMEMEBLZHV Y VBRBERREZIT o2, 1979 HF1X, £
v 3 M (0. 0.05, 0.10 ppm) T1H 8K DIREZ 26 AL 56 AR FEM L. 1980
01X, 0. 0.05 ppm THERIC 26 HMMEE LR, BHELROFERREMHBRD S
N, £, 1979 FORBRICBNT, F=2v JVDOIEK T2 0.05 ppm B TIERD L
N> 72, 0.10 ppm BEFETROLN, —38% Tho7=, £/, F=2v IV DAEFIZH
THEY UBEEINEBEERICOTHRFTTENTEY, llog 2% ME=3.846—0.0116 X
MEAY U BEE (ppm - h)] RRENHETEINL TS,

FE(1989)1%, F=2v U (fE: k) x4 L, Jue—2AFXybxy b2k
FVUBBERREIT o7, AV UEE 0.1 ppm & 10 HFEAE L2RE R, B, X&KL
T, ZRRBObNRod, M EHETIET, &Y WX T 22%RE A L7z,

Izuta et al. (1995)iX. ¥ =27V (M FEALTHENF2T ) Z2xRICALE
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367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390

391
392

393
394
395

A CBRBET v o= AN A Y CRERREIT o, % T~21 A HO 15 HH
2, AFt6m, 1 A4~y 6 KM (9:00~15:00), 3 BEFEo A > (0.10, 0.15, 0.20
ppm) ZIEFE L2, TORE, 0.15 ppm L EOF Y VIEFEIZL Y | ErEK OCEZDKRE
DR T L7,

3.1.8. 0<% Y+ (Brassica rapa var. perviridis)

Izuta et al. (1999)1F, a~YF 10 WHEEZ N RICA Y VIREBRABREZIT -7, #EH% 8,
10 X 12 HEIZ 130 ppb O A Y > % 4 B (10:00~14:00) A THE A Vg T
XY UNR—IZTIRBEL, TOMOBEMIZERESICTER L, &HE%Z 15 B HICB T 5 #EIK
MEBEOR FTRICKESWIEA Y VEZWHIL, 2T E>T 7 7> A> L IESBH A=K K>
HEHAESITDA>SERR>IBYVOIEICE P>, ZOMBEMERIZT, &Y UV BHEICLD
EONHEEEORE, AL ODEERE, [ILEE CTIERBATE oo, B
Ay RN ES T2 MG RIAEROA Y E e —H LT,

Yonekura et al. (2005a)i%, =~ F (M : BKRK) 235, 4 BEHOAL Y VIRdE
(#1t. 60, 90. 120 ppb) HBAEZ ALRGHICTHEM L, TOMRE, Y VIRE L
Ao CRkE (AAREZERE) OKTRRO L., HxtkE L AOT40 (ppm - h) &
DA UIgEBEISEBEBRRIE, HxE=—-3.3XA0T40+100 TH o7/, (4 VIREIL
ZRBRARZEZ WY 2R 7 GOV T 3.4 25 H,)

KA(2016) 1%, a~>YF (fE: BX) 248, FIERBEEMZEER ¥ — (&
ERMZAT) T 2005 4 7 A2 OTC B aFEM Lz, BB FOEKO A v RE
210 ppb L F T, B4 (FEH LX) ORB OV A RE - 52 ppb (KA Y VR
£ : 143 ppb) Th o7z, 1 AMOERE LR, EAELEEIIHIX T 42% DK E
KTE»RRBOLNT (K 6),

M6 a~YFOREICKIETA Y OEECKA, 2016)

3.1.9."2 L >V (Spinacia oleracea)
e & (1983) 1%, 1980 FITA v LY v (Mff: & k) xR L, Fm—ZXAFyr

15



396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430

Iy MWty VIgBERABREITo 7o, WELRK (X, XX, 0.06 ppm (20 HREFE).
0.12 ppm (10 AHREE) O 3BEE THL, WWEHBEITIA Y LIZXVEAP L. 0.06 ppm
(20 HfAEREE). 0.12 ppm (10 HMIREREE) OWVWTA b RIXITH T 40%H & 2o 7,

3.1.10. \NYHhAF A2 (Raphanus sativus var. sativus)

FEMHEG(1988a)ik. "YW XA a2y (WM : 2 Ay M) AR T 74 N br i
T, 20/13°C, 25/18°C, 30/23°C (HH/#MH) ® 3 MEOWRMERMET THEMRLRN L,
0.10 ppm OA Y % 1 H 4 B[ (10:00~14:00), 7 HEICHb=VIBEZ\ELI-HEE., Bk
I 25/18°C KK 30/23°C KDOEAKYE 720 O R D 20% A LT,

FPEH5(1988b), "y Hx A a2y (M aXy ) 25212 OTC RAbkaFEh L 7=,
Boh (FEH LX) OEE S0 OEERE (FFiIo, F3E) ROREERHFLMXKICEXTHEERE
IR T L7, Al EmEBEOMSKRR G & B ¥Y 8 K (8:00~16:00) A
PR &= (102 ppb-h-day?!) COBEBZHRFT LR, TN LTNOHIMEITA Y 1R E
B O > TEMRAIZHE D U, fEXOEEGZEEEZ 100 & U 7 B oo 1 xf 8 74 iz 3 &

=—0.038X H-¥) 8 Wpfil A > VIRFE &+106.9 O 4 Y VIgEZRIEEMBERNEZ/ TS,

Izuta et al. (1993)1Z. "YW XA 2> (M : axy ) 2812 0TC R k% £
L7z, 3 EMICHZs 17 MoRBROMR., FRHH T OFET 9 K iCk T 2 FH KR
20CL FOHAIE, MARLEREOHAE LAY VICL2B TERDLNLro720, 20C
UEDHBEZBNT, Y VREOHMIHAEI MEALEECKTARO N, MEEE
BOMEES AL BFEY 8HM (8:00~16:00) A4 igEFEE (ppb - h - dayl) &0
BRERET LR, LXK OBEKREZEREZ 100 & L2ROMEAREZER=—0.029X

A 8 KEM A Y VIRBER+102.1 OA4 Y VIBBICEBEBALEZ2GTW5,

Izuta et al. (1994) 1%, "YW E A a3 ME (2Fa~F, aAy b, KUA F
Vv i) I 0OTC BraEmLAL, % 10 HZ2H 0.15 ppm OA Y % 4
KE (10:00~14:00), 5 A /@ CIEHE Lz, &M 17 BEOBEKLS -0 ok EEC
KWty vEZhx, 2% a~F (FhKICHES 44%B4) >2 X v b (38% D)
SEUA bF =V o (9%BD) DIEICE -2, £z, fFEALREOCEH A KR E

BILAY VEZELRKRREmARBO SN,

Yonekura et al. (2005a)ld. "YW XA 2> (W : FiL (x> b)) Z2x5IC
4 BEPE oA oug#E (Fib. 60, 90, 120 ppb) B AATKAEICTEmBLEZ, T 0D
R, A VIREEFICHR o THAEAZEZORTARD bV, LXK OEKEE &%
100 & LW MXfkE & AOT40 (ppm - h) L OF Y UIBFISEBEGRR T, LXK O
EAR.EELZ 100 & LR OMEAEERE=—3.0XA0T40+100 Th o7z, (F YV v~
WIS AR EZH WY 27 FEMIZ >\ TIE 3.4 25 H,)

FE5(2018)1 %, "YBF Ay (BfE: a2 XAy b)) ZXHRICO0TC RER%ZBET 9 H

16



431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465

TR L, HEHGZERICAH Y COFBRREEBIRO LR oN, 5 AP, 9 A K
W10 AIZEBLEZEBRICBWT, Y VICI2MTHEEEZEOAERKTARO LN
fo, MHxI M TG ER L EEA Y CREEORERERARTZS, FERMEBIZRD b
Mmole, TORKE LT, BRFOFEHKQIBRSLCHMSBEN A Y VIRZHEICEEL TVD L
ERLTWVWD,

3.1.11. »* B8 Y (Cucumis melo)
FE(1989) 1%, Amr Yy (MF: X—n) ZXHREL, FB—ZAFrvyExy bEHWVE
T UBEBERREIT o, AV UEE 0.1 ppm & 10 HBEAEE LR, B, XHE AL
TIEENBED NPT, #l EEETIE, &Y VAKX T 11.4%H4 L,

3.1.12. B#

—HERKF985)I1E. Vv a2 I by (Citrus unshiu (SFE : HR)) ORFZDOEK
RHERFICAY P RETEESOVTHRHN Lz, Y VIBEIX, RO 4 SDORHIZHKRL
A VIEETF v N —FH W To7-, O5 A THOMIER., EFRNERENEAT 5 HH
THH6HPFTFAWIC0, 0.1, 0.2 ppm OAY % 1 H 3 M, 1HEMICbEZVIRE,. @
EHME R OKDVETHD 6 H TA~T7T HEAICO0, 0.12, 0.25 ppm A Y % 1
H 6 M, 9 AfichZY . QEHMBERDKDY  MENLKETDHTHTFHIZO
OJ\QBmeﬁVVIHG%%\4H%Kbk@%§\@é%ﬁ®iw%ﬁw8ﬂ¢
XY 0, 0.15, 0.4 ppm % 1 A 4 Kfil, 20 AMICOVIBE L, TOME, OLO
DAY VIBEBERRICEBWTA Y VIBBICLVERERNGLS RI2BRRALNTZNO LE@OD
FY UBEBERBRTIE, BRBICAY CoORBIIRO N oTz, FEEFHEOGIX, BEZEE D
RO IRRE, HRH oL Y VIRBTOERENREI LY, REOEFEREDL LAY
VIEBORBITNEL D EELELTND,

“HK%(1985) 1%, £ (Prunus persica (ShFE 1 KAMR)) ORFEDOE KK R %
A R RETEES VWL L, 5 APALDY 0, 0.07, 0.15 ppm AV &
1 H3KM, 16 HMICOIEVIEE L, REOERRIAY VREOHEMIIHEVE 2o
TR, BEESLRERERKBIZIEENZIEAERDON o1z, REOERIT, ERL
CHETET 2 EBREL, ERELHEEROEVICIVERELS Y VIRZEIZECEREN S
K7D AV VICEDBERBOERICEID~YATAZELERMOERICELZ T ARE
DB LEZEZORERERRICE Y VEERRDODON o EELRL TWD,

JIIHE 5(1989)1%. 7 (Pyrus pyrifolia var. culta) DZFEIZA Y VBN RIT T HE
ZRatL7z, ¥ (WM BT OfBKmIC0.2, 0.4ppm DAY &2 1 ATLRSE=
TIRBE LIZEZAREFERERNKRTLE, £, Y URZRBICKETEELFEMT D7D
Fv (W B CZBTLEIC0.2, 04 ppm DAY U EATREECTHRELL L
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466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500

A ZXHERZOLTY VIFBRBICIVEERORKRTHEMAROONTEDZR~OEETRE
KRVnWE LTS, 62, b DT (BHE, Z A, =Kk, 8K, HK) 25t
Gl LieAY BB LN EERER (—~RE, BRR) IXHT2EELHRTTLE,
ODRBOBBEIINLKRLETITW, Y UVBRBEREIX 0.4 ppm T, BEHMIT 4 KT
bbH, RTHTIZ, RTOHAT, Y UVBREORBIIRLONR o, ik, %
KIZHERFUSNOEE CROEERED LN, FFIC, EKOL Y VEZHEREHVES XL
i,

KA 519891k, 7v 8 MEOMEM~DA Y v ORBERF Lz, FAIAEEANICERRL
AT 0.2 ppm DAY U EBBE LI LA, EMORER~OEENH Y | T O
MELROLONT, Y X2 FRORTIZ., Z+HHf, HARKTREL, BRE, Bk,
Bp =%, AN PH T, B, BEKIIMEERD R o2,

3.2. BBOKEYELHRAELL-HAR

Rk L 72 U198 Iz kb &, 1970 EFRRo EE s LT, O Bkt xv &
N O RMAEY O A E IR R IETREOMIT RMOKERENSHEFER, 1985)) O MK
LF ATy 700 X2 BIEWMHKEFEOMIT &t RGEER REERRISE S, 1983)) BEBETF LT
BV, TNHICBVWTAHY VEEBOY A7 EBRFLTWD,

OQOEBKRKEHEMNEHEFTERAISHIZEVWTIEAY VERBDOY A ZIZONT Fid X
FJICmY FELHLENTWD,

1) 4 FXIZOWVWTiX, 0.04 ppm AV > OH T 2EFHMEM LT LHLNE~DOHFER
EEAETDHEERLARVD 0.05 ppm BMECTCHEEANALNDIHENZ W, £2, RO
WELZZTRTVWOIEIBAH THh- T, KbFAF X MREOHKSME? 0.06 ppm
IEOREEE, BEELITR—A RELFREREORE) LMNELOMIZEWHBENAL
N5, FICHFEH% T0.06~0.08 ppm ® F— R LUK L OB N E W,

2) AHAR (FEFG), A4 LF, E—LAX, abX, YAVHLA YR XA X Tvh
AR EDO-RMIEMIZTONTIE, Y UREE 0.04 ppm CTIEENICAEFTMG 72 &R A
EEZETOIRET, —RICFTFTLALEEZENRNALNAT, 0.06 ppm Ll ETAEF M UL
BETZ2bE0THANEL 2D,

3) BWRIZOoOWTIEL, —KiIcAHY i T 2=z EREm<, b~~~ F20 ) TEHY »
W 0.05 ppm HEfiIC XV EMAFEOIKRTEZ 0T, £, KFEAF X NRED
Hi@mfE2 0.05 ppm 225 L, "YW A ay, KLy I, AV F <A RET
FRE~ORENFRICEHALSLT D,

Fhe, O, QOFRT —Z W CICBEAEDOHIRLRN S, HlbFA X ¥ v T kDR,
EMWEOHESMEICET 28R R4V 22 MM X D BEKEYIE O E SR
BT 2&E: BARKERNSHFE R EKFERQI82)] NEvELvbh, WESH
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501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519

520
521

522

TEAERERAGMICHE L, e A T H o b (FY0) LD REDHEEORMBEIC
BLTTROEZES VP RINT WD,

1) BHEWOLEBENEICAERWELRITT LS AR F 0 FPORBEE T, BT
PEOEWEY (B2 I1EA %, bv b, FAX, AT~ ARE) ZERIZIEZD L X,
1 FEEME & LT O0.05 ppmATRICHD DO EHBIND,

2) ¥, WARBEERE, Tbb, TAREOHEE (pphm - h) 25 2 2546121,
1 RFRE 5 XX 6 pphm U EOBRBEER T RIONEY L Bbd, 204 Y VG =EOR
R 20Tk, B, MESICL - TRARY, BB ZEI 528, 100 Fifk XX
10 pphm - h REOMEMBMBERIZIIMEORETIHLLEEZ DN D,

kB 520071, HBEHWEHHE (1~2 » A) CHRETILAMBEEOa~yF Fo07
AL Ny ETHA NV AE AL ah T BT a2 XN
F X%, MERBEAZEEEY XY —RNICHLA Y VREL 3 BEICRERERIIRA Y
VIEERFEMRA D OTC NTHEERIICODEZ>TERLE, ZNENORIEWITE VT,
30 HM O R FEMEICHE L7z AOT40 &, HEEKK DO EZL 100 & LEEREDOK A4 Y
VHLEE X OB O MR E (X E) L oBBRICOVWTHRF L, EBRBEDIZONT
AOT40 LHIXINE L OEMEIFBRNEZRD, D27 VT 4 L~ (ILED — 5%k
2B 5 AOT40 i) # Mt L72f%E. 30 HElo AOT40 fET., 1.2 (B 7 ¥ F) ~2.1

(Fv 7% 4) ppm-h ThHho7= (K 7),

110

105 { © °
~ 100 =
g
g 95 A
= o0 1
o
%
S 85 - .
e FUH YA
*S 80 - aYH
3 . | N N a7
3 N /\‘yjj’}";f(:l‘/
70 1 ?\\\ e BT A
8 SN A
BH 7 INRF |‘
;ﬂ*ﬁ 60 { | oa=vr AFUFAL OYURHA 0_;_;;?_7
- - CBTHA XN\YHE4ay  Xand

oy55F AvavEsy "R
50

0 1 2 3 4 5 6 7 8 9
1 A [E (308 &) MAOT40 (ppm-h)

B 7 10f0EEWIZHITH AOT40 L HSTINE L OBKECKAE S, 2007)
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523
524
525
526
527
528
529
530
531
532
533
534
535

536
537
538
539
540
541
542
543
544
545
546
547

3.3. EER. REMR. HIVEFTEETERBAIORZMHE

RESRCHER FICHT 24 Y VEZMHICOWTIR, IEMREICE - TREARDZZ NI NFE
TOKA MBI L VL NITR> TV D,

BN H5(1988)1%, RERRY (1985) MV L O T, AV VITHTIHHE - IN&EDIE
MR OB RREZ OB EZ L TnD (K 4), RFEHBRYE(1985)TiX, 0.04, 0.06
FON0.10 ppm OF Y & FERMIEMIC, AFHEN O 5344 F WM o g ER A
T, EYWOKE - WEIZH T 24 Y U HERAORAEZ RO, UK (FEF TR
BEfg), ¥4 X, Zy A, YNiX, 0.06 ppm L FCHRESCHKEICEERHD, —F
T, PUERaY FAFLF (KRERE), = sF (ZFKE) X 0.06 ppm %
TRETHRESCEICEENRD > 72,

#z 4 EWOKE - WESAHEE O A4V g ER TR R o HEE
(pphm) (FFN &, 1988)

(7S EFENH AFHH B RECE &

Wz W) fE PE Y 7 B

Fefi (=Ak 12 5) <6 <6 6~10 <6 <6
Y vJi s (NK129) 6~10 >10 >10 >10 >10
HA X (7VIVn) 4~6 <6 6~10 <6 4~6
XA X (mrbA) 4~6 4~6 >6 4~6 >6
Ty htEA (AW 7-3) <6 —a) — — >10
Ty kA (TIPS 4~6 — 4~6 4~6 4~6
FZyheA (FF~H V) — — 4~6 4~6 4~6
FoERaY (FT75) >6 — — — >6
I AX (EA61 =) — — >10 >10 >10
A L% (BHHED) — — >10 6~10 >10
E— L AFX (T AT —)LF V) — — >10 6~10 >10
Yo (B E) <6 <6 — — <6

0.04 ppm, 0.06 ppm 3LV 0.10 ppm OIRKEEAF Y v & EFERMEMO LB, 4
BT &S5 WIEBEAHICREMBREL., EAFRHNOL Y L ICX5EMOME. INEHE
FHL ORI %2 7 LT,

a: PRFE O HEE A B

KA H@RO0TIE, LI TICARLEL ST, 10 EORIEMITHE T 5 AOT40 & AH UL
BLEOBBRICOVWTHR, WEKTIEST LAY VEZEIE, P74 >0 a2 rF7 =20
XXV MU A SETHASAYAE S arzahT>awyF>F o r oA 0JE
CRholmtHMELTWVWD,

Fo, AR A99D T, A (fE: aves)) RKhvERaIVITHRT XY Kol
FROFARFIMEBELZHT DAY VESERGSCRENEFLT VW EREL TS (K
8), B, TOUBIZENT, A X UANDOHEWREIL, BKAOBFEOFHREZHNTND,
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558
559
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562
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564
565
566
567
568
569
570
571
572
573
574
575

1.1

1 Crop species
2 09 — = -Com
> S T L % B Cotton
.g 0.8 — - -Soybean
m .
= === Winter wheat
® 0.7 -
« 0 L i — Rice
0.6 [tk —---- Spring wheat
N D

10 20 30 40 50 60 70
Seasonal mean daily O, (ppb)

X 8 fkxREWOMIINEE BIEHA Y CBRE L OBES UMK, 1999)

EMREBOKRZHEEZOR L LT, MEMICEWVWTOLEZEENH DL LML TND,
FrloA ROV TEkkx @ E N2 s TRy, fl2iE, RELRBEICEWTHLF A F v
Bv MEZHEREEBICH D Z LGRS, 1981a, b), £/, LK 4R LEL I
HAOMBE LA EOREZERD L, HAOMBIZEB W TAE Y VIZX D5 NEK T
il KAV Uz ETH D Z L (Yonekura et al., 2005b) Mo ENTCTWVWD
Sawada and Kohno (2009)i%., Yy A= BEFONEIZHT DAY L OZENA
TANHMEEIV /NS VEHMICHLIZ AR LT, TIR—AFAFROM/ONBEIZE ALY

CEOABREORTFRALST VI EERINTWDHEERDL, 2017), 2 9 LW
MOBZHEERIZONWTIE, avYFicB T 5EEEZEROK T (Izuta et al., 1999)%
NI HEA T NIBIT DMK E O (Tzuta et al., 1994)ICBWVWTHHE LN TWD,

AEBEBICELDA Y VEOEZMEOENVLEMINLTEY, WSO DHEICE W T
(FNI 5, 1981b; KA H, 2010), KT HBERHI AN A Y » O REIC X 2 BN R Kb K
VW ThHL Z ERMESIN TS, o, BLH(1983)1%., BESAEOE TN ER
FYICEONBERTOEREEZLOND E LTV,

EHICKADH(2010)TIE, BHEMICEENZ VLY VIBBEOFEC DS FTILEIX
HiL, E2FRMEEEN DRV E A Y VEZEETE Y (Y VI K DONRERTOEEG N & E
L) B, BOBRELLEOEFRBEELHNIXAE Y VEZHIZIZEAEEDLRIRD L
RV, TABEROAICEANEIIHT HA Y VEEBOBRBE (Y EZMEO )
ol Z EREHLTVWD,

Tatsumi et al. (2019)1X., A% (MfE : 2> b B V) ZXRICELD 2 B %EE
e (EMIE L 6g £ ,710a) F T3 EREOA Y VigE (FlbER. BHAO 1 FE
L1504V VRE) ZIT2 BRAE 7V —o 28 OTC THE L., KESIEICX
TORBEEARIFT Lo, INHRFOIE, X R, KOEEKGZERICHT 24 Y v o8L, &
X CIERONT, BMIEXKICEBWT 1.5 0L Y VIREX TR IFARBDO LN Z LI
Lo, AV EEFEMEOFEERMBAEMERIRDN 72, —FH, WEIZHT LAY DR
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600
601
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604
605
606
607
608
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BT, BREEXTEEOLOAT, MIEXICEWNTAEY ORI NERTRRD LI

3. 4. FVUEED )RV FMEEH

82 OFEFRNPOEML LAY CBBIGEBEER L HREANER CHE S Y Vil
FELHAAEDEDLZ LT, BHROKKT A Y VIEEICE D A X ORI R %2 HEE L 72 #F 585
bbb, B, INLOHHOEL FIA FOREMIELEOLMF O EEBEE L ETO
WHTEHRVWILCHBETAILERD 5,

INR(1999)1F. Y v OEEEMAIALTE KMAETET VLD 1981~1985 F£ 0D 5 4
[ 00 S B PN S8 2 BFA L 7245 SR, BASR O KRG O e RIBINEEE X 5~10%ZEB L., 5 MO
BRI EDOELIE T% Tholz, £, HERF LGB EEE O P LEIT 2T TR
ERRkbE< . KBRLOTEROKFEERBFHBITHINERNEL -7, GA L KK
(2003)1X. Kobayashi et al. (1995) DR LK EHM OB 7 KM (9:00~16:00)
DFEEJEAGEBEE L Licd Yy VIBBIGEBARXEZ AV L2 R. 1996 4 o B H
FDOAFOWINFEIT 3.6% EHEE Lz, 76 5(2009) 1%, Kobayashi et al. (1995) &1
B 5(1985) D7 — % %012 AOT30 # EERRIE & Lo A Y Vg I E R A2 85 H LM
L7z, 2002 ORI OFHRFILEIT 9.22% & #E L 72, Yonekura et al.
(2005b) X, AOT40 ZMBFEIEE L LicA Y VGBS EMEXZ T 1990~2000 0
BRI O A X OFEE I EEZ 5~10% & H#HE L 7=,

Feng et al. (2022)1%. FEH, AR, @EOA ., =2 4F, bUvEr I ONEIIIT
B4 B AOT40 AR E & OBMBICESWTHRELE (HRIZHOWTIE, A X
EALXDHR), TOFME, BRIZBIT DB IRV~ (2015~2017 4) OF YV 2 ko
T, HEHZER LR, A XOUNEIE 15.8%., T LAXOILEIX 5. 1%REORILL TWD &
HELL, BB, ABRETHVWOLNATWVLIA XX LAXOMMEIT, AA, FEH., A1 FD
MmN E ENTWVWD,

A X PSMTIE, Yonekura et al. (2005a) N a <Y F &Y XA 20220 Tilfli &
fT>TWwW5, Yonekura et al. (2005a)ix, AOT40 #MREERIZ L LA v RFEIEEH
R a2 M, 1990~2000 EFEDE R T D 2~ Y F LAY B Z A 2Dk EAR TR %2
LR, TR TFTERITH 5~10%HELL, (XY UV IERISEMEMARNIT. 3.1.8 &
3.1.10 2 M].,)

4. FEH

EPEIZBTOIRBEDORERNEREICAY VB RIETHBICHEDL CMEZIMY £ &0
oo ZMICODTELREMIZONTAY VORBORFNRINTED, TObITLD &,
TV B REVORERLNEREIIH L TERZEZLETAIIHATLD, 6T, 4
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ICHT DR (RBOZTRTS) X ERMEOR TR > TWLH T TR, F—
MTHmMICLDIERDBOOLNT VD, £, A XREDLBHRHMICA Y VIRES
NAERBICBNTIE, AFBEBICL s THY VIEZHERNENT 22D+ TREND,
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