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B E: ARKAFREKASZEHTAR 0 WELEN AREWM KRR, REW: O, KEMM
SFAXRHE LR, BEYEMKERTR, FEAEA~ Yo iE; EKEKE o, E<AtE, Xt
B¥EM K. HEE. mREAS RS EEE R R, SOt APRE R Ra s EERE W, et
FARERPMAEAGHRREREE 0, 48, 28N ELYEMwEN, iHARXTER, Wl
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AR, HINT 05 BN LM R EEDEURY, BARINHAZHEF. A8
ARESME— R GRS EREAYMEAGIER DR XS PHK, FBOLME 0, REAE,
SRR K, BarEEr?, MESEEMRVAF L BTEENH, BFRERTHXER 0,
WEAEF] 4.46x107°~8.93 x 1072 mol/L, HEFEH ., EHNIIMEETE O, HHPAEDERKERET. b
SR, TR, AYREEASYAEEFEHT T EHRE Y, Adas IR T 05, SO, 1 NO, K
EARN T FAMSER T, 0, 33K (Brassica campestris L. ssp. chinensis) %W J5 T & W3R
S, EEMARBATRRKZH#HIT 0, AREKWEWRE, DEIRBIA = RERKRKE.

1 MRt5n%

REAEPHSSMFMRERIVSSABRREM (MiLEX) #17, BE&EN 44 OTC-1 BRHIF M
REEEY, 34 0, WELFN A, 8.93x107  mol/L; B, 4.46x 10" mol/L; C, <4.46x 10" '* mol/
L (BEHHIAR 0; JTHWKEE); MEAFEAR 0, WE 1.12x107°~1.79x 10°° mol/L. O3 B QHG-
1 BUESR O, RAESE CEERFEHH) % o, Al ¥HBEE—LBETFHEPRAX L 10 em 4,
5—3k 5 APOH-350E B3 O, /-#T{EHE, MESZERN O, E, HIAHEE +5%ZIH.

H¥X ‘HAE HPERAGHEAEFFRAERM. 2000 58 A 28 HEERE, 9 H20 H (3 #)
BRERIANGZOEZ 36 cm, 26 cem WEEET, S 108k, OH 29 AW EHSH. 9H30H (4 )
BMEREBA 2L (1104k); BEXS5. 10, 5dHAIFMNAKEBE 248, EXISdHBA 4R,
REPR&SLEE. B, K. BE&EH—B, TRREF. ZEFERREREW, T8 0, ERK
REMLR®, WA 1HENALH, §XKEX7h (dLEEHE 9:00 ~ 16:00),

RIS 7 KHE, BSE (10 H 1 H) B4 ZERRE; #X 5. 10, 15, 20, 25 d HEIMRE
SHIR 2 4 R 30 dRARII 44, FNMSRBHMBEA A KEHNER—REDRE, 2~441E
E. MEmERZENTR. BAH. HER. SSEEADESERENTERES, 1~24 W 1K
G ERL . ARTEM O, HFERMNH AN (BEHH = ot BAeEmBBE — L aH
B+ 12 x M EAERET—HHHE, BE=-EHTHERE/EHTHER x100%). 10 A 26 B F
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R BRI T A=K LI-6 200 REHZOLAERAREX B M E/MERET S ERESHIE, vt
TR LI-3000A RIEALIIE , FELAMR TRBMTRE, TR ERER,

2 HREa

2.1 F[E Oy REXEHZEHKM

E1EE, EEH O, EASHBELX,
S A R KEER PR TS M. AR
10d BH KRB RME (0%), UE, dTHAA
KRAEKMGFLFEREZEERT REESNEERE
WEhAik; BS A RaEHEMY, BEHEKE
(43%) BEEET A, IRBAETFLIEH, FEKRK 0,
WK G E R nEN FEEHE, K0,
WHEEH CF-EFIX BaY, MR 0.3~6.7
ABESA, HERHAXREF-BRANE,
2.2 FE Oy REXBEHEEKERNHRIE

B2 8x%, CH5NBAAEYENEKEREL
BEEAE, —MEETENmEK; AFBH
BESREEMBEIRES, BXETRESNN
0.054 g/d F10.107g/d, 5XFHBH., ISR O,
W, SAYEBRKEREERKEEE (P<0.01),
A. B HXTEBR A/ 0.382 g/d #10.268 g/d, C
WL 0.088 g/d,
2.3 B Oy KEX B EHTM

R18BR, O HITHEKERES C AT A,
Wtk (RTR) 4+ 5 T B 5.7% ~ 41.4%
1.1% ~49% , & O WWEFKI - BE (O
A, SEWEO (A) Ml —#E v LIEM F L™

#rt ¥
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Fig. 1 The changes of yellow leaf rate under different

O3 concentrations

A. 0,8.93x10"°mol/L, B. 0,4.46x 10" ° mol/L,

C. 0y<4.46x107"° mol/L,

D. 0,1.12x107° ~1.79% 10 ~° mol/L (5 Control)
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Fig. 2 The curves of increasing rate of total mass under

different O; concentrations

A. 0,8.93x10"° mol/L, B. 0,4.46x10°° mol/L,

C. 0,<4.46x 10" "® ' mol/L,

D. 0,1.12x107°°-1.79 x10"° mol/L (X} Control)

YImREE . O, XTI EFE B, RTR A¥EAWR, NFENBEWEAR, #rIEH, CHXRBE
RTR #E — 1| KMH, 2PHHAEES 10d (17%) #M25d (22%); FEK5~10dF125dE, AF
B iy RIR FA RN EEEX, FEFRLDA B0 5 R R85 A0 B,

%1 OERETANAORELF-DIRNER
Table 1 The effects of changing O; concentration on assimilation distributions (the average of 10 plants)

ABRE  0,8.93x10-° mol/L (A) 0, 4.46 x 10~*mol/L (B) 0, < 4.46 x 107" mol/L 0,1.12x10°°~1.79 x
Treatment ©) 10 " °mol/L{ I8 Control)
days(d) RTR LWR RTR LWR RTR LWR RTR LWR

0 0.101 0.598 0.101 0.598 0.101 0.598 0.101 0.598

5 0.160 bB 0.532 bB 0.217 aA 0.482 cC 0.094 cC 0.553 aA 0.173 bB 0.490 cC
10 0.164bA  0.543 aA 0.136 cB 0.533 bA 0.172 aA 0.466 dC 0.174 aA 0.513 cB
15 0.155 bB 0.529 aA 0.132 cC 0.510 bB 0.121 dD 0.451 cC 0.183 aA 0.439 dD
20 0.116 cC 0.559 aA 0.151 bB 0.442 bB 0.118 cC 0.403 dC 0.198 aA 0.417 cC
25 0.160 cB 0.544 aA 0.232 aA 0.450 bB 0.114 dC 0.434 cB 0.224 bA 0.439 cB
30 0.143 B 0.551 aA 0.177 aA 0.530 bB 0.120 dC 0.447 cC 0.152 bB 0.406 dD

. (1) RTRWIBE, LWR M KR, (2) HFEEREX. NEFBAPIRRERK 1%, 5%BEKE,
Note: (1) RTR is root top matio, LWR is the ratio of leaf to total mass. (2) The different capital and small letter after figures indicated significance

at P=0.01 or P=0.05 level, respectively.
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C FIXTE M REE (LWR) BEATWHMNERKMB/N, A BHEESHES KL, 3 MRE
NI BESSIMCES2S I SMBEHEERIN, HAWTRAREEKFE. A, B HXTHEI IR
B 5.8% ~35.7%F — 1.6% ~30.5%, F<BA O ¥REESE I E L=y ml ot 5 Sy EC LL B3 K, AR T ot
RGEVER, RAHPERT O; Bibia 0558 i — i B B
2.4 AEHMHESEMNFRXE O, 7L 2 iYW i

BSEEBKRE 0, (A) TESHEKE. FTEREFURZEEREREREEWHERAENEE
HE, £2FH, AI—XB8T ALHETHASE, R HER. 2578 (AN 8k
B) MEYrBEHMES KBEAMEREE, 2REFKE (ERKISHNINEY-BELHBEER
BAN) ., ES 30, 15, 10, 5 d HEEMH HEUR KB 1 K, AR EEMKIK TR 305, 76. 259 em®, X
30, 15 . 10d EFFERI S d P TR 89% . 71% 18%, £ =B B ERLMN RN, £HXRF
HEREERTERE 0, (A) HRIESKHE (A7 15 d fUF 15 d) 43, MxHEEA B E K
FRIH, B 43%; NERAERNENMXTEN, %8y r=gmE/hE 60% .

%2 0:8.93x 10 mol/L IR HE X A M i S8 F Rk

Table 2 The effects of different exposed period of time on leaf parameters, net photosynthesisand yield of Chinese
cabbage under A treatment (the average of 10 plants)

hREM 8 - R Z%rg SYr-g
E%‘iﬁ ( BERB Function leaves Leaf area Economy yields Biomasses
Fuming days(d) Renew days(d) (leaves- plant~!) (en? - plant™1) (g-plant™!) (g plant™!)
5 25 8 aA 733.6 aA 66.652 aA 11.150 aA
10 20 7 bB 474.5 bB 54.348 bB 8.481 bB
15 15 6 cC 399.0 cC 19.411 dC 3.746 cC
15(5 Latter) 15 6 cC 281.8 dD 47.357 cB 8.980 bB
30 0 5dD 94.5 ¢E 7.511 & 3.697 C
2.5 XEEE (Pn) XWKRE O, BN 251 —e—5d
104 26 HEF (X, AERFERBHEEF St
#3135 945 mol-m~%-s"1), ¥ 05 (A) A 3K N_E. 15 |
HHEESKFTA SN F&EM (ARG #* §10
et A ERBWERY (B3), BSS. 10, 15d ol
SHBHEEN O RPEHF S ERERK o L )
AN, SRR ERBREE (P<0.01), EX 10, ! ﬁi-)#);%' Ldim:m 78
ISdHES S5 d B EEE KATFRK 83% H3 EAHERWRE O, MR
3%, FEMEFER 24% F1 27%, Fig. 3 The response curves of photosynthesis
L on high O; concentration
3 i

BAHRERHA, 0, TERISILEAMF, THERFERAYH AL, H&E, EHRE
b, HEESB TR, SHEAMREAY, RITWERFALRE, o, ERE, Ak,
Chevone Z'V4R5E, O, IREEMINEESFLBE A, CO, MRER/D, JA B, HREYRMEKE
8, FRBERE, EXEERE (B2) ¥ o, WE, /S EYRMKER,; BK o, K
B (3 C) hafmBlARER, BADEREL, TEHESEDRMIEE LG R BET 0 BEN A X,
Cooley EHFIFEANY, O, AIREEE TYWHRAE, MHROEWATHE, RINNERER, 0, REK
KB—ERE (C) 5RIKRE 0; (A) Mna—H, ATRABA RSB A%%; O, MRk
EYEn R R AR, BREHKRRR -SSR, EEEhRBEKNERZ—,

R BHEES WL DEZENOEWREN, £ 0,8.93x10° m/L (A) BT, EK 394K
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19d =BT 26.7%"Y, X ALETHRLF >R, BEX30d 104 7181 86.2%, EHEERT
05 BIMAR t /N EBUR . MY RFMEE (MR —BASSE, KEAR, ESEHEEENE
HERBHPARAXDRMBEAH AR, BHEREHRERE, HHAN FaREAK, XTHIH
GERIFMEER (Ins5d); BESNEEKNEKZERE, EREBPHNCATSEESMRET
¥, BHEILFEAFHARY, IR, $6aER, 25~ . S4APER/ (104, 154); AFEE
KETERMIAZERT O, MW AR, EEE O, M ARMTHSE ], SAyEEmER, MEHEmEE/N.
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Effects of Ozone on Growth and Yield of Chinese Cabbage

Bai Yueming, Wang Chunyi, Liu Ling, Guo Jianping, and Wen Min
( Chinese Academy of Meteorological Sciences , Beijing 100081, China)

Abstract: This study was conducted to determine the effects of different O; concentrations (A, 8.93 x
10~ mol/L; B, 4.46 x 10 mol/L; C, <4.46 x 107*° mol/L; Control, ambient O, concentrations were
about 1.12x 1077 - 1.79 x 10~° mol/L) and different exposure last times (fumigating 5 d, 10 d, former 15 d,
later 15 d and 30 d) at 8.93 x 10~? mol/L on Chinese cabbage by using 4 farmland open top chambers OTC-1.
The results showed that yellow leaf rate increased, daily increase of total biomass decreased and the ways of assimi-
lation products distribute to organs changed with Oy concentrations increase. Leaf number, leaf area, net photo-
synthesis of the outer leaves and yield of Chinese cabbage were reduced greatly as the exposure last time at 8.93 x
10~? mol/L was prolonged during experiment. And there was little effect to the other leaves. At the same 0; con-
centration (8.93 x 107? mol/L) and exposure last time during different growth time of Chinese cabbage, the re-
sponses of economy yield and total biomass to O; concentration prophase treatment were more heavier than that of
anaphase. Leaf area was contrary. But there was no effect to leaf numbers.

Key words: Chinese cabbage ( Brassica campestris L. ssp. chinensis); Ozone; Growth; Yield
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