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Influences of Different Ozone Concentrations and Fumigation
Days on Spinach Growth and Yield
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Abstract: To examine the effects of ozone on spinach injury, development and yield, the seedlings of Spinacia oleracea L. cv.
Zhongbol were exposed to 5 concentrations of Oz in the OTC-1 open top chambers for 5, 10, 15, 20, 25 30 days, respectively. The
results showed that spinach fumigated with 2.23x 10° mol L™ Og had no visible symptoms. 8.93 x 10° mol L™ and 4.46 x 10°
mol L O; concentrations induced acute injury symptoms such as water loss, wilting and withered. Injury degrees are related to O
concentrations and fumigation days. Increase of Os; concentrations resulted in the dwarfing plant, early senescence Various degrees
of decrease in lesf area, net photosynthesis rate, biomass and economic yield were observed. And there were also time differences.
Compared with <€ 4.46 x 10%° mol L™, the present background O;concentration of 1.12 x 10°-1.79 x 10° mol L™ have produced
suppresses to spinach.
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Table 1 Theinjury of different O, concentrations and fumigation days to spinach
O; Concentration
Cmol- L™) Injury symptoms and degrees
8.93x10° 1d i < 5%; 2d 20% ; 3d
60%, ; 4—8d . . 80%—-90%
After spinach was fumed one day, spot induced by water loss appeared on part of lesf; After two days, water loss aggravated; After
three days, edge of lesf was crimped and withered. Petiole lost water and whole plant wasinedible; After four to eight days, colony
suffered injury more than 80%-90%
446 10° 2—3d . 4—5d . 6—8d 50%—70%
After spinach was fumed two to three days, leaf started to lose water; After four to five days, leaf shorten and dried; After six to
dght days suffered injury colony was 50%-70%
2.23%10° 5d .
After spinach was fumed five days, leaf area and plant height started decrease
< 4.46% 10" None

1.12%10°~1.79% 10° None
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Table 2 The changes of spinach lesf area affected by different O, =3)
concentrations and fumigation days Table3 Changes of spinach total biomass affected by different
Leat area ( orn? per plat) O3 concentrations and fumigation days
Fumigation days A B C D CK ;
0 3725 3725 375 315 315 Fumiggiondays — A ——Tod tomes {gperglart)
5 7.56C 42.36B  46.50B 91.50A  89.57A
10 7020 2891C 105558 102318 157.63A 5 0265dC 0289dC 0345cC 0653A 04658
15 14.94E 31.50D 128.37C  227.50A  144.89B 10 0.508cC 0.749bB  0.7850B 0.906aAB  0.9553A
20 29/D  4390C 171498  208.20A  169.47B 15 0.240eE 0.366dD 0.729cC 1.141aA  1.005bB
25 6285  64.70D 14544C  388.59A 325338 20 0.390dC 0.652cB  1.375bA 1.354bA  1.464aA
30 2095 56.88D 151.44C  352.55A 320.67B 25 0.303¢E 0.900dD 1.228cC 3.140aA  2.789bB
30 0.746eE 1.860dD 2.092cC 4.027aA 3.406bB

1%
The different capita Ietters in the same row indicated significance at 0.01 leve
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Table 4 The influence of different O, concentrations and fumigation days on economic yield and its main compositional factors (g per
plant)
Days Items A B ¢ D K
0 Economic yidd 1.275 1.275 1.275 1.275 1.275
Led weight 0.896 0.896 0.896 0.896 0.896
Sem weight 0.306 0.306 0.306 0.306 0.306
5 Economic yidd 1.276eE 2.484dD 3.104cC 5.556aA 4.731bB
Ledf weight 0.191eD 0.765dC 1.692cB 3.377aA 2.960bA
Sem weight 0.572dC 0.848cC 1.167bB 1.172bB 1.469aA
10 Economic yidd 1.386dD 3.097cC 5.813bB 7.3082A 6.861aA
Led weight 0.067cC 0.507cC 3.711bAB 4.3653A 3.480bB
Stem weight 1.121dD 2.296bB 1.811cC 2.565bAB 2.981aA
15 Economic yied 1.176dD 1.955cC 4.774bB 8.044aA 7.646aA
Ledf weight 0.213cC 0.744cC 2.838bB 5.025aA 4.693aA
Stem weight 0.740cC 1.012¢C 1.554bB 2.454aA 2.468aA
20 Economic yield 0.958dD 2.622cC 8.982bB 10.9652A 10.8122A
Ledf weight 0.031cC 0.414cC 5.860bB 7.3268A 7.3848A
Stem weight 0.747bB 1.235bB 2.645aA 2.814aA 2.761aA
25 Economic yidd 0.765eD 3.635dC 6.910cB 19.316aA 17.919bA
Ledf weight 0.000dC 0.739dC 4.426cB 12.378aA 10.499bA
Sem weight 0.520cC 1.730B 1.8580B 6.0182A 6.5408A
30 Economic yidld 1.551eE 4.894dD 7.921cC 19.9732A 16.558bB
Ledf weight 0.282dD 0.972dD 4.227cC 13.848aA 10.890bB
Sem weight 0.910cC 2.801bB 3.126bB 5.175aA 4.8362A
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