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R2 KEFME (1) MEME (1) HOSEL

gt IR

T1 T2 T3 T4 T5 T1 T2 T3 T4 T5
THTH 100 100 100 100 100 0 0 0 0 0
THI14H 100 100 100 100 100 0 0 0 0 0
7TH24H 100 46 83 99 100 0 54 17 1 0
8H3H 99 38 94 99 100 1 62 6 1 0
SH13H 97 45 84 98 98 3 55 16 2 2
8H 23 H 98 49 66 96 99 2 51 34 4 1
9H2H 88 26 66 74 95 12 74 34 26 5
9012 H 43 0 20 27 37 57 100 80 73 63

9H22H 22 0 1 0 23 78 100 99 100 77
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3.3 MR\

3 ARGHIFE M T EWINESE, HR3 AT, 7H7H CRBARE
B, S PEHVREECR T E 8. BARERE, T1 MR (BR7H 24 H) FHRHE
BT T5; T2 ARREEC (BR 7 A 24 HD FIAEEIICT T5; T3 MR E 8 7 23
HART T5, #UREAE7 H 24 HM 8 A 23 H st R IFAEMERIRTSMET T5; T4 AR
e 8 H 3 HEMRT T5, BMlEE ST T5, JFH T4 WA EGRAE T T3, /LA
MTEAFARM, T1, T3 T4 B9 SR B AR B4 T5 M2l 7K, HIGRKEE
MKEVMER A T1, T4, T3,

®3 REHE (1) MFE (o) REM TS HEAE (%)

W W &
T1 T2 T3 T4 T5 Tl T2 T3 T4 T5
THT7H 2(0) 2(0) 2(0) 2(0) 2 0.002(0) 0.002(0) 0.002(0) 0.002(0) 0.002¢0)
7H24H 102 167 195 112 148 0. 89 0.49 0. 69 0.73 0.72
(-31.1%) (12.8%) (31.8%) (-24.3%) (23.9%) (-31.9%) (-5.0%) (1.2%)
8H3H 444 192 328 217 249 2. 74 1.51 2.38 2.58 2.19
(78.3%) (-22.9%) (31.7%) (-12.9%) (25.4%) (-30.9%) (8.7%) (17.6%)
8H 23 H 901 304 652 801 751 10. 36 4.25 8.38 8. 94 8.81
(20.0%) (-59.5%) (-13.2%) (6.7%) A7.7%) (-51.7%) (-4.8%) (1L.5%)
9H22H 709 0 605 689 411 6.51 0 4.15 4,45 3.31
(72.5%) (-100%) (47.2%) (67.6%) (94.6%) (-100%) (23.9%) (32.9%)
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BT AR L TS 360 21. 0% T2 B4R BT T5, M By aE T5
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Tl T2 T3 T4 WiE, AEARKZEHER, RE CO, 1 IE
6H2TH 0 0 0 0 M RTF O;, T3 Fl T4 AW T5 #
TATH O 0 0 o PUBTIEMK. IR, T3 F T4
THUH 0 0 0 0 AR . "
TH20H 15.4%  -20.5% -12.0%  3.0% %Eﬁﬂﬁ‘ﬁ, ﬁﬂ‘gé‘%ﬁ%ﬁﬁ% E i#‘ﬁi
SH3H 47%  35.0% zo0% sy BIET TS, AT CO, BYIERUN 8 i 5

SHI3H 10.3% -25.3% 18.9%  5.9% iy, AR E (LFE D HWEIE
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9A12H 26.0% -2L.5% -6.0% -11.9% B ER-PLEL R S/ sSR!
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W R TS ML T1RIMRIER. BRAFRL | oss a— ]3847-9(6 )
W N e N - : . 148exp(—0. 072
BOMBRATRL T B 25FF T W) . e T - Hfew00
JRGRIEL (%) TREME., [HERE/ Bk T4 0982 w 321. 29

T 1F 14. 750exp(—0. 062)
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FURCRCR/ SR (%0 BIRININ, Ak 15 0997 Wepprett
U AT R Fes T3, T4 7™ k3 i W 2
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BGOSR, BORHINE s T3, T4 X7 IE AR, JF LA AR T T
T2 F AR, JF EL T4 AbFR FROR R Rk T3 B B35, (783102, L
[FIXEBER H KPR 5 2T H B BF T B % 20 O, FRFHE 2 oy T AP it R e %
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R6 REFELEHREN TS HELER (%)
W H T1 T2 T3 T4 T5

EIEF () 23.4(25.3%) 12.8(—31.4%) 22.3(19.5%) 21.7(16.2%) 18.7
FRAFRLEL CRL) 59.4(19.3%) 29.3(—41.1%) 56.3(13.1%) 54.7(9. 8%) 19.8
FRAFRLE (2) 12.0€20. 0%) 3.8(—62.0%)  10.6(6.0%) 10. 1(1. 0%) 10.0
LR RS YOS Y TA /) 15.3(41. 7%) 35.2(225.9%)  3.6(—66.7%)  3.7(—65.7%) 10. 8
JERIE /SR (K0) 7.9(54.9%) 18.8(268.6%)  2.1(—58.8%)  1.2(—76.5%) 5.1
ZEFFE(» 265.3(29.8%)  123.0(—39.8%) 254.0(24.3%)  232.7(13.8%) 204. 4
Kb 5 258 e 2.9(—9.4%) 2.0(—37.5%) 2.7(—15.6%) 2.8(—12.5%) 3.2
W S AR T5 RZEIER (%), T5 Fomxt BAL B = R 454

3.6 WSKFLEAFM K ZEEEZENZIN

RTHFES HREAES AS HAS A 22 HAYM R AL A Mz ER, 8 A5 Ha
KAERIAK, 8 A 22 Hoykpii R, manl il T1, T2, T3 1 T4 pUA AL HR
HTF COzy O WRBERYHTIN, FEAR R M Rl o AL AL R, 7 8 i 5 ik
AN, AIE—E AR E R AR IR N CO M O i, MR . T1 X Fiy A
IV . JUHRAEAKRE I s T2 JGRTERE Kb E R . REM A9 A K
THRBIH AL B — L

KT KREMAHSIEA (Bf: sem ')
. RS(2000 4F 8 1 5 H) RS(2000 4F 8 J] 22 H)

L T1 T2 T3 T4 TS5 T1 T2 T3 T4 T5
09:00~10:00 1. 45 1.21 1.35 1.11 1. 06 0.72 0. 66 0.72 0.43 0. 38
10:00~11:00 2.38 1.22 2.99 1.53 1.03 1.08 0. 54 0. 66 0. 47 0.29
11:00~12:00 2.52 1. 11 1. 81 1. 80 1. 11 1. 60 0.70 2.32 0. 89 0. 55
12:00~13:00 2.86 1. 07 1. 66 1.32 0. 97 1.03 0.61 1.93 0.92 0.77
13:00~14:00 1.83 1.23 2.17 1. 74 0. 97 0. 57 0. 37 0. 56 0. 40 0. 25
14:00~15:00 2. 80 1. 09 2.02 1.74 0. 93 0. 77 0.75 0.76 0. 95 0.61
15:00~16:00 2.82 1.09 1.54 1.32 0. 84 1.28 0.72 1.00 0.72 0.38

KR8 KREMAHWEBER (B pgem s ')

B TRAN(2000 4£ 8 H 5 H) TRAN(2000 4F 8 H 22 H)

T1 T2 T3 T4 T5 T1 T2 T3 T4 T5
09:00~10:00 8.7 10. 2 9.4 10. 5 10. 9 20. 4 22.7 18. 4 30.9 34.1
10:00~11:00 7.8 12.1 6.1 10. 4 13.3 21.0 29.7 26.9 34. 4 42.2
11:00~12:00 8.2 14.6 10. 4 10.7 14. 8 15.2 24. 4 10.5 22.1 28.6
12:00~13:00 8.4 17.2 13.1 16.0 19.6 18.7 29.6 11.2 19.9 24. 4
13:00~14.00 12.8 17.0 11.8 14.3 20. 2 35.4 46. 6 36. 6 46.0 51. 8
14:00~15:00 8.7 17.8 13.2 14.3 21.0 28.1 29.1 26.3 21.8 27.4
15:00~16:00 9.4 18.9 16. 6 16. 9 21.9 18. 4 27.1 21. 3 30.1 43.5

3.7 MATAPRRRIHM

Bl 2 AN AL E R G B RS i, BRI AT UL T (8 A 5 RHLAR G 75 /4%
WITFFE 3. 3% M 1. 6% ; T2 KLEMA SR 6. 2%, KA &AL 7.6%; T3 1 T4
FLEE (3 s IREAIG 3. 1261 0. 7%, ARSI & &3 im 7. 500/ 2. 2%, W&
HORAE, T2 AH T REKFRL BRI 3Rm s WL & ok A, T4 HcfA Fl T e & .
COMRPERTI T RE “Hig 147 FPRLEhMEA TR O MBI RS CO 2 HAEH
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. 22,60
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R0 b B
2 RREAFREFERSFE (g /100 g KE)

X R GHPRL S R, T3 2R T, MR TR, KR A& AN
3.8 XtAKEMFHERP RSN

O AR, 7= B 5L, S A P 1 N 36 A R e -, 4
5Oy JRHAR—F, X g I TEER. BB AR R G A fEE . YK
P T SR 25 G0 2 D R 0 A ot AP T 3 1) SRR TR 2R B BB 2 R P 1) 6 M SR D i
At B A T = AR A B ORI PR e e th A A7, AR ekl (SOD) &t
ARG T RGP —FEZERYE, TERR O BN Ho O, SR iEHE A
(A3 B A R T ABL P AR R PR T P 47 A R I B 2851 A7, DT 0 ) B o a4 1y
Y, MDA (R JERiR it A =9, R/ B EE bR, Ham
BT et EAL R REEE . R, A RKEAFAET OF MDA K SOD &&#itfT T
I3
3.8.1 sBAAHASZHHA

B3 e TR K Emt Bp O SapyAsfb. vl T1 53z, O &
AL, 2535 O, SR b T2 0, SR EFE; T3, T4 O, & T
B, I HAERAC BRI T3 1 O, S EET T4,

3.0r
251
201
L.5f
1.0F
0.5F

0

T3 =uw-- T4
T R R JTEmE G R R
R}

- owm m T ] —— T2 T5

O, ¥ (8% nmol min™ g™

K3 AR O &t

3.8.2 et h MDA 4 F 8% wh
B 4 g AR E M B MDA i it 2e. IRl LI . T1 fERE AR,
W MDA & T s T2 7EJF 465 MDA & 8T 4R B 540 T3 #9 MDA & &8 2 ;
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T4 LEREAE AR Bt MDA &8 m . Al JHERT. @i RS R, CO, . O A,
IR AL B . MM AE R AT A E TR AR, B IR DA A
I T Os BT I BRI A PR . R ARt A e (HAEF38ER) CO, Al
O EAETT (B T3 AbB . R M IR A AV E A 2] .

1401
1201 1083
()] N s L = 393
8of
60f
40t
20f = = = T] ——— T2

R 73 R U5 R T 1 R T TR TR T
i 11

H/nmol ¢!

L. =695

A~
[&]

MDA

TS

K4 R MDA &t

3.8.3 3 SOD 4%
5 F R AR AT SOD i, BRI, I T1 AERER s SOD 4 i

WS REAGAL . 4L BR )X BEAR L SOD & ik Brot . Horh, T2 9 SOD & Bk, T4 f

JEHK, T3 01 T ZEARFB SR AR . 7ML T1 59 SOD ik T T3,

400
350}
300}
250}
200}
150
100}
SO = = T o e T2
0

SOD & it (fif iF)/g

T5

T RN TR TR Gm R REm
I 41

B 5 ARSI SOD & &

Cotxt CO M BEER AR H UK CREJRT G . COMKBEESE . CoryEY &
PRI ML . 5 CARICA/NMEEERE . H CAEYIR PR3 dh F22 520 CO, 15
RERRAAT . AL (5, R 6ME D b, 5l CO, MR EEATH ¥ 4k B4
MFAE TN W REAEY &, AR BRSO . JCIe L k2t i ko
AR E YRR B R, X5 ISR AL, Bl CO, vk BE AT 12 SR
XK G BRI R G A W R IERN, (B3, [ 4 FIEL S, #SfK T 5%, [HEkG
R AR R (SOD 3Gk TR, O S . MR ZE s BN, FKWn A
T
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B O A5G A Wy A= i T IR, AR 2 e —F, PR R EZ
602U I FAEIE, KEM R EMNR EFHEE G2, MR mgmil, XFEE 45—
. JHEfE T2 ity MDA &t BB ey, Bt S e hnE . e,

CO, F O W BEAEHE B 28 BAE X R R sZ B AN 2, MELLIFAT A, A0y
A I, COL M Os RHEY 52 i A — & o /E - g hn, — @, CO,
AGZ iR Os XAERE M B FEN . Os X CO, 5EM Y IERON A HISSVET, COLF O Fp2Lf%
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A Diagnostic Experiment Study of the Composite Influence of
Increasing O;and CO,Concentration on Soybean

Huang Hui, Wang Chunyi, Bai Yueming, and Wen Min
(Chinese Academy of Meteorological Sciences . Beijing 100081)

Abstract A long time experiment inside five open top chambers is made to study the impacts of differ-
ent concentrations of ozone and/or carbon dioxide on “ZHONGHUANG-14" cultivars soybean. The re-
sults show that ozone concentration doubling may lead to: contents of protein increasing 6. 2% , biomass
decreasing proximity 50% , yield decreasing over 60% and fat decreasing 7. 6%. Under ozone concentra-
tion doubling, the lipid peroxidation is accelerated. Contrarily, carbon dioxide concentration doubling
causes positive effect on biomass and yield, which increase respectively 21. 0% and 20. 3% at maturity
period. There are inhibited lipid peroxidation before pod stage as well as decreased protein and fat under
doubling carbon dioxide. The mixed ozone and carbon dioxide may alleviate the negative effect of ozone
on biomass and yield of soybean. The mixed treatments also lead to promoting lipid peroxidation and fat
as well as dropping protein. Exposuring treatments can all lead to increasing yellow leaf ratio, Superox-
ide Dismutase (SOD) and stomata resistance as well as decreasing green leaf ratio and transpiration.

Key words: open top chamber; ozone; carbon dioxide; soybean



