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Abstract ; Stress effects of surface increased ozone concentration on winter wheat photosynthesis, lipid peroxidation and antioxidant
systems in varied growth stages (jointing stage,booting stage , blooming stage and grain filling stage) were studied ,the winter wheat was
exposed to open top chambers (OTCs) in an open field conditions to three levels ozone concentrations ( CK, 100 nmol-mol ™', 150
nmol+-mol ™" ). The results revealed that within 150 nmol+-mol ™' ozone concentration, as the ozone concentration and time increased , total
chlorophyll content, chlorophyll a and b contents of winter wheat leaves were general declined ,but compared to CK ,the total chlorophyll
and chlorophyll a content of T1 treatment groups were a little higher at booting and blooming stage; the conductance of stomatal was
affected , the activation of unit leaf area decreased, intercellular CO, concentration and stomatal limitation value showed a fluctuation
change tendency. At the same time,a self-protective mechanism of winter wheat were launched. Concrete expression of SOD activity first
increased rapidly and then gradually decreased, the activity of POD showed a decrease firstly and then rapidly increased. From the
jointing stage to the blooming stage and from the grain filling stage one to grain filling stage two,the activity of CAT rapidly increased
first and then comparatively decreased, but the content of MDA kept steadily rising. The carotenoid content increased first and then
decreased , heat dissipation of unit leaf area increased. These results indicate that antioxidant enzymes can not completely eliminate
excessive reactive oxygen species in vivo of winter wheat, then lead to accumulation of reactive oxygen species, further exacerbate the
lipid peroxidation,that result in the increase of membrane permeability,degradation of chlorophyll,reduction of net photosynthetic rate,
imposing on the winter wheat leaves senescence process.
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Fig. 1 Effects of ozone on photosynthetic pigment contents of winter wheat leaves in varied growth stages
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Fig.2 Effects of ozone on gas exchange parameters of winter wheat leaves in varied growth stages
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Fig.4 Effects of ozone on SOD,CAT activity of winter wheat leaves in varied growth stages

@
160 L OCK B TIET2 jt_ =2
z & g 5
g 120 %
= Ny & -
E w0 % N &
£ N AN N
£ Nl A
40 S I O
NN TN
' 1RGNN
WEW FEN BRW RN R
500
OCKB TI T2 ]-lg
400 :

w
(=3
(=1

MDA )% &/umol-g™!
)
S
(=]

_
(=
(=1

PO FAE M BRI

A2
E5 O, x&/MERFEFHIH MDA §EMHIE

Fig.5 Effects of ozone on MDA contents of winter

wheat leaves in varied growth stages

2.5 O, MMEEIOCSEE M

PS Il e KOG 2803 F o/ F, R W 3 B J5 B
SN IS S a%%ﬁ%xﬁz%,%ﬁfﬁ%%éﬁﬁ%ﬂj‘t it
B R 1 = K. T ABS/CSo ., TRo/CSo . ETo/CSo
i1 DIo/CSo W J2& AT LAz WG A AL B8 A6 1T AR A LU T
PR G T B N TR A B2 W AR %I E B
ARV B3R 1 AT UL ZE A, T1 b BREH ) F /F, 5
CKAMI T 1.7% , 257 B 3E (p <0.05) ;1M #£
WA /N FE BT T B B 1 0 LA S 80 B LA
TR AR PRE RS CK 4L & 4, A 3 N [R) R B
AIREAR , 22 5 2 B2 (p <0.05) ;T2 A Ky Bk LS
Boh, B & /N ZZ ot f ey i AR FE LR CK T
T 8.7% (p <0.05) b, KA ¥4 CK AT T [, 22 5+



1648 2 P E2 31 %
£1 O, WMENEHAMHEEX RS MM
Table 1  Effects of ozone on chlorophyll fluorescence parameters of winter wheat leaves
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BRIk 2 I VR R 00 R REAE — E AL
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POD I P TSR X HE A FF R L {HL& CAT 35 4 301
R B4 _E T, B % I ] B3, POD i Pk B K
(9 T, T CAT 355 CK 2 M . TH 6 b/ 3 L
SrIFHRAIHT, T POD HoA TAA S 1 i 1
PRI POD ) |- FHAT CAT 3 P (9 F R 35 A ) F 3 4
SRV BR 3 B P A3 0, s il 0,7 (H,0, 4
[6] 25 P 53 (3 - O %% fk , 0k — 25 i okt i 25 3% 119 g
fift | B F 3k S A 1 R 3 Pk R T AR i
WFSE % BLTE O, F 201 30] POD I 1 A 0 B2 AIE , ot 4
LR CK WA W B REAR, T1 &b 3 4 2 1
A5 T TE 5 5 ELBE % TE ] B 3, POD 3 P TR
THEs, e AR AR T . X LI POD 3 P AE
B 7 E LART, 7T AR 0 28 I RO Y 1
B — B T 3 30 5 — B R ) 3 e B g e
L F AR, N A6 /N2 0 1 5 . CAT 35 P78
AR I T, T 4 A3 5 391 51 4% 44 301 0 A8 3% 390 1
B ) 2 BRI Stk BT, TS5 CK 4 —
77 W T ) T2 b B A 4 A R KT e e
B AE W RIES ] 2, CAT 36 M 06 R 2 LU B 5t £ 1
P 4R 3 LA L E L SR M X R R % 5 I R
P B CAT 3% P D 3 TH 5 LA 3 5 1 22 B0 3 1k
S, EX A [+ Ty B o B 25— B i, 2 R AR B
FAL R G R BR . [ I, POD B 435 452 FF 75 FI CAT
(1 RS IR 40 Rl e T e G AR B SR i
SN 3o 4P R R S T R R g
MDA 7 5% 22 B8 A i 401k o B B2, B BIE ] 5 0,
P R A o ARSI BF Y & B, MDA i
AR 5 391 3 47 46 301 R HE S 00 1 B0 2, B
F O, e i T 5 0 T A ] % 14 o i TR e 4 i
5), FUELZ 0, Wi — B 5 , & /N AR )
B I A BB i ST A 2 o T G — A5 ]
T A NEYUEA RS R E— E FR b 2B L
GUARAE T HED G B B L. 3X 5 Angeles 2577 fy
BF 50 405 SR ik A — 3.

ZE LR AT LR B, & /NETESZ ] O, Wil
[, 4 /INAE B B RS 2 3 9 52 S R S Ak T BRIk
B THRCR T E SRR ALER R 3 3 00 38 1 X
FhAS AL T (9 3 69 4R B0 A7E 150 nmol-mol ' {1y O, ik
JiE S R A, BB O, ¥ 32 T 5 R AN ] By 19, O,
W5 T A /N I B & G B ML POD  SOD
FCAT & ME M T, W18 | & & B SE T s i
J5 R R, B T RUAGRE B N 45 ik T &N

BRI AL XA R REAE — R BE 22 M O, hia Xt
RINFEM R 00 E . SR FE 28 O, FE 28 — B Al s
58K 3 W T A& /N R R D Re - v B A ik S AR
PN IS 7 b R £ e el 3 (iR N S B A
PLud B B 3R S S R 4 LT IE AN 2 DL S8 42 B Ik O, i
WANFE K, X 5 Calatayud 257 (9 BF5Y
SRR T

4 g

(1) 4£ 150 nmol-mol "' 1§ O, WEJLHE W, M O,
W B T R R AT ] A B, A& /NEE e R B R
N ER BTSSR AL AL
il {52 e Bl AR Ak, AL T B2 R Ol R ) g 72
FFFEET B

(2) £ O, #e &N 100 nmol-mol ' i, 5 %f fE AH
ke, SOD I M S i e , T 5 i 3 22 £k ; POD 3
6 AV T J bR S A s T L A b e S AR
CAT 7 M5 e sl I i J5 B A X R R 7€ O,
e B 47 150 nmol-mol '}, SOD F1 CAT 3% 1 25 1k #4
#4750, W N 100 nmol - mol ' IR ) 748 £k # # A
], R T A B 1S K POD 3 P B Xt B2 CK §F
STt

(3) £ 150 nmol-mol "' O, L N, Bl O, He
Fh i A S ] B 3G 0, & /N FZ it R MDAl
T

(4)1E O, He &M 100 nmol-mol ~' i, 5 %f & AH
bl , & /N A2t B T AR R PS T A RO Ak 53K
AW B3 FER (p <0.05) , T 75 3 J¢ 3] 22 S
YA kBB K- (p >0.05) ;76 O #JEZ Hy 150
nmol - mol I}, & /N A BN T BTG 1 A PS T d5 Kok
P BRI B 2 AR (p <0.01).

(5)%& /NZ B SOD  POD H1 CAT % 4 . MDA
S B TE BRLTE ME AN PS T B K64k 2R R R A Ak
RO 5 HOR[F D RE M OC R %)
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