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Effects of long-term ozone exposure on the photosynthesis capacity of grain

pericarp and grain-filling of winter-wheat

ZHAO Ze'? ' WANG Pengyun™ ", ZHENG Youfei’, WU Rongjun’, ZHANG Jin'en’
1 Yunnan Climate Center, Kunming 650034, China

2 Kunming Agromcteorological Station, Kunming 650228, China

Abstract: Dry matter accumulation, photosynthetic pigments content and chlorophyll a fluorescence parameters ( via
IMAGIN-PAM, H. Walz, Effeltrich, Germany) in the pericarp were studied in developing wheat grains in response to
varying ozone concentration; charcoal filtered air (CF, O, ranging over 4—28 nl./L) , ambient air (NF, O, ranging over
7—78 nL/L), 100 nL/L O,( CF100, O, ranging over 96—108 nL/L) and 150 nL/L O,( CF150, O, ranging over 145—
160nL/L) and beside, a closed Open Top Chamber(5H, O, ranging over 15—68 nl./L) was set up for comparison. It was
observed that CF100 and CF150 treatment significantly reduced the length of winter wheat grain along with its maximum
width, maximum thickness, volume, number of grain per ear, grain filling duration and the average filling rate before the
end of peak compared with NF. Their 1000-grain weight of CF100 and CF150 was constantly lower than NF (and CF)
finally, there was 10.7% and 17.8% decline, respectively. From 8" to 16" day after anthesis, CF100 and CF150 were
significantly higher than other three groups, yet after 16 days, they declined rapidly to the extent that they lag the other
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groups significantly after 18" day. Under enhanced O, grain yield decrease resulted mainly from the declining of volume,
grain filling duration and number of grain per ear. In conclusion, high concentration of O, delayed the grain development
process at the earlier period of grain filling but advances senescence at the later period which sharply shorted the grain filling
duration. The potential electron transport rate, equivalent to the parameter ETR_, , was suppressed at the beginning of grain
filling stage but promoted in middle stage. And then it fell rapidly due to the grain aging in advance. In addition, under high
concentration of O,, the green layer of pericarp played a more important role in dry matter accumulation and nutrient

synthesis.

Key Words: ozone; winter-wheat; caryopsis; photosynthesis; chlorophyll a fluorescence
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75 em WIZRVG R SAS & B KNSR B A 2 4 A5 A3 AL, AU R 340 A TR GE + 5e 5 i i it /i
TEFEHE | FERERA ML T 2m BB AL HE
1.3 O,FES b

RIS PR I8 45 K (CF,4—28 nlL/L)  AiE X (5H,15—68 nL/L) | {48455 (NF,7—78 nL/L) 100

http ; //www.ecologica.cn



798 JAE = 35 %
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FERGHER (V) YR T CF100 F1 CF150, 3 AN 5 B2 10 S 3 R (v, ) tE CF100 X 1. 1% (P>
0.05) , tt CF150 55 2.3% (P<0.05) . CF150 F1 SH [ 5 JCHE 38 5 5 H RS [R] | VB 2% o2 0 JF 1 Bk ) 8 2 v 0
ZEORA RIS B E WG T NF, CF100 il CF150 JESK i W25 ST 1Y) 7 BIE S E R (V,)) WESRFEERT ] (1) #2 NF
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Table 1 Effects of ozone stress on the process of grain filling of winter-wheat

100 nL/L O

A \ TRiAL(SH) \ " 3 150 nL/L 0, CF150)
mH Uz <(CF) \ ARz S(NF) (CF100) - .

. . R Closed open . . . . charcoal filtered air
Ttem Charcoal filtered air 100 chamber Ambient air charcoal filtered air add 150 nL/L O

op chambel add 100 nL/L 0, B " 3

% 4E ) Date 04-30 05-02 04-29 05-01 05-02
R THE K/ ¢ 46.909 + 0.351a 47.017 £ 0.153a 46.737 £ 0.749a 41.738 + 0.720b 38.401 + 0.809¢

BREERER Y,/ (/d)
Vo SR RG] 7, /d

max

TEK Ve RR B R £, /d

TESK = VS TR ] ¢,/d

T IFEHERE R V, / (g/d)
TEAR B A] 1,/d

2.316 + 0.075a
16.420 + 0.510a
9.499 + 0.312a
23.340 + 0.421a
1.382 + 0.022a
36.438 + 0.425a
1.221 £ 0.017a

2.215 +0.042b
17.222 + 0.343b
10.093 + 0.534b
24.350 + 0.612b

1.347 + 0.031a
37.107 + 0.765b

1.218 + 0.019ab

2.378 + 0.186a
16.108 + 0.924a
9.354 + 0.411a
22.672 + 0.724¢
1.416 £ 0.031b
35.942 £ 0.312a
1.231 +0.021a

2.199+0.171b

16.567 + 0.815a

9.869 + 0.324ab
23.265 +0.321a

1.283 + 0.027¢
31.804 + 0.163¢

1.245 + 0.022a

2.060 + 0.064¢
17.087 + 0.615b
10.339 + 0.212bc
23.836 + 0.232a

1.207 + 0.024d
30.441 + 0.232d

1.204 + 0.016b

FHEJHEHIEARV 0/ (/)
FEHE A mean+SD ,n =3 575 F RN R 22 7 i3 (P<0.05)
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Table 2 Effects of ozone stress on grain morphological and yield per spike of winter-wheat

100 nl/L O
. AR5 R(5H) . " . 150 nL/L 0, CF150)
Wi g g% < (CF) H k2SS (NF) (CF100) ) .
. . Closed open K X . X charcoal filtered air
Ttem Charcoal filtered air ) hamb Ambient air charcoal filtered air dd 150 nL/L O
op chamber add 100 nL/L 0, add >un 3
+/mm 6.367+0.359a 6.434+0.623a 6.358+0.288a 5.830+0.917h 5.795+0.856h
R FE R/ mm 3.499 + 0.189a 3.736 £ 0.576b 3.537+0.192a 3.294 = 0.192¢ 3.137 = 0.205¢
FBARJEEE/mm 3.152+0.151a 3.295 + 0.172ab 3.215 + 0.183ab 3.013 = 0.183¢ 2.911 = 0.140d
B (mL/10 i) 3.63 +0.29a 4.08 £0.21b 3.70 £ 0.32a 3.34 £ 0.33¢ 2.80+0.27d
TR R BL 36.600 + 5.62a 41.952 + 5.945h 36.750 + 4.266a 33.950 + 3.706a 31.350 + 5.724c¢
YT/ 1.744 + 0.271ab 1.917 £ 0.264a 1.693 + 0.202h 1.421 +0.176¢ 1.121 + 0.222d
R B/ (g/cm?) 0.131 + 0.020a 0.112 + 0.015b 0.125 + 0.015a 0.125 + 0.016a 0.127 + 0.025a

T BE A mean=SD , IRFIE & 20 Uk, HAh S 5(FE & 100 K

YEPI*T CO, TR 1 B [R) A 1y 1) kR oz i, oo BE AR B0 DR AR 7 B i AN SC B A, 7 22 A9 v 4
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