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ABSTRACT

Ozone (O,) is one of the important pollutants in lower atmosphere of earth which is created in the presence of sunlight from
volatile substances and nitrogen oxide that emitted from the factories and cars. The aim of this research was to investigate
the effect of ozone pollution on the growth and some traits of strawberry. In this study two strawberry cultivars *Aromas’
(suitable for field cultivation) and "Selva’ (suitable for greenhouse cultivation) were used as commercial cultivars, resistant
and sensitive to environmental stresses, respectively. The present study was conducted to investigate the effect of ozone
pollution on the growth and some other traits of plants which were pot-planted in a greenhouse and were treated with ozone.
These cultivars were treated with three levels of ozone at concentrations of 0 (control — atmosphere with natural atmospheric
ozone concentration), 50 and 100 mg.m for a short period of 3 days. The treated plants showed ozone damage symptoms
including chlorosis spots on the leaves, decreased amounts of chlorophylls a and b and total chlorophyll, decreased soluble
carbohydrate and increased dry weight, dry matter percentage, total antioxidant capacity and proline contents. In Selva
cultivar, after finishing of stress period and beginning of new growth, some morphological disorders were also observed in
the produced flowers. Keeping in mind the smaller damage in Aromas cultivar during stress and growth period after the
stress was finished and the ability of this cultivar to increase total antioxidant capacity and proline contents in dealing with
50 and 100 mgm™ ozone stresses, it seems that this cultivar can have stronger tolerance against the mentioned stress
compared to Selva cultivar.
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Table 1. Analysis of variance of effects of short-term ozone stress on damage index, flowering, fresh weight, dry
weight, dry material, total carbohydrate and total phenol in leaf of Aromas and Selva strawberry cultivars

MS
Source of variation df. ~ Plant damage  No. flower/ Fresh Dry Dry Total Total

index plants weight weight material carbohydrate phenol
Ozone concentration (A) 2 1226.1321 1.5555 0.3343™  0.0955"  847.0755 237.2863 0.17107
Cultivar (B) 1 0.8669™ 34.7222""  0.1388™  0.0640™  24.3105™ 845.5402" 0.9210"™
AxB 2 461.0700™" 8.1889™" 0.2004™  0.0660°  377.9133" 249.3284™" 0.4844"™
Error 12 10.5954 0.2777 0.2392 0.0294 24.2691 7.1060 194.48
C.V. (%) - 1.72 22.71 25.44 15.20 491 12.23 10.54

Aoy ) 50 Jleisl mhaw (o s Je o pixe OS] 598 o iy ik i NS
ns, *, **: Non-significant, and significantly differences at 5 and 1% of probability levels, respectively.
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Table 2. Analysis of variance of effects of short-term o0zone stress on mean squares a, b, total chlorophyll, total
antioxidant capacity and proline in leaf of Aromas and Selva strawberry cultivars

- MS
Source of variation df Chlorophylla  Chlorophyll b Total chlorophyll Total antioxidant capacity Proline
Ozone concentration (A) 2 112.1420 30.0853 237.3132 17.5309" 3.9267
Cultivar (B) 1 16.0288" 4.6484™ 64.6005 " 49.2584" 0.4880"™
AxB 2 69.878™ 13.1876™ 114.6416™ 23217777 2.0848™
Error 12 4.2689 0.1561 1.0020 17.2610 0.2888
C.V. (%) 16.42 9.61 8.66 16.22 20.08

doy ) 0 Jliol mdaw ;o o pme ls gine B 395 ol Sy & NS

ns, *, **: Non-significant, and significantly differences at 5 and 1% of probability levels, respectively.


WWW.SID.IR
WWW.SID.IR

o O lerdign 9 So5ele 58 058098 00 (sladaly 10, Sep 5 (0,5 VoA

120
a
100
< c
< 80
5}
h-]
.E 60
& e
©
g€ 40
©
a b
20
e d
0
Aromas-0  Aromas-50 Aromas-100 Selva-0 Selva-50 Selva-100
Treatments

‘31.4 9 Q»Lcj)i l“lé)‘ ‘;))Suy M:..w" ua.>L..) » O)‘ ud..eal.)js u.w.; )LM alises 6[1&;4.]@.19 ).:‘ A JS.W
Figure 1. Effect of short-term ozone stress on damage index of Aromas and Selva strawberry cultivars
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Figure 2. Effect of short-term ozone stress on flowering of Aromas and Selva strawberry cultivars
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Figure 3. Right: photo taken before stress start and left: the emergence of 0zone damage in strawberry leaves with
increasing ozone concentrations up to 100 mg/m® on the third day of stress
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Figure 4. Right: Flower compare of Selva strawberry cultivar in control and treated with 100 mg/m? of ozone, left:
fruits of Selva strawberry cultivar in control and 50 mg/m? of ozone
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Table 3. Effect of short-term ozone stress on fresh weight, dry weight, dry material, a, b, total chlorophyll and total
phenol in leaf of Selva and Aromas strawberry cultivars

CultivarxOzone Fresh Dry Dry Chlorophylla  Chlorophyll b Total chlorophyll ~ Total phenol

Concentrations  weight (g)  weight (g) material (%) (mg/grFwW) (mg/grFwW) (mg/grFw) (mg/gFW)
Aromas x 0 1.60 0.60b 53.22cd 9.78b 5.65b 15.49b 3.79
Selva x 0 181 0.84ab 52.35d 13.69a 7.37a 20.31a 3.80
Aromas x 50 1.87 0.78ab 60.38ab 8.05bc 3.36d 11.43c 3.58
Selva x 50 2.15 0.95b 64.84a 4.90c 4.11c 11.46¢ 3.99
Aromas x 100 212 1.00a 60.23ab 1.42d 1.79¢c 2.07a 2.69
Selva x 100 2.13 0.94a 58.15bc 6.15¢c 2.37c 5.58d 3.80

el (S5l glaals aiz yge3] 3l ooliiul b oo yo ) gehaw 4o jlo cime M pue sl (g o 40 dliie gy

Similar letter in each column means non- significant differences at P<0.01 using Duncan’s multiple range test.
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Figure 5. Effect of short-term ozone stress on total carbohydrate in leaf of Aromas and Selva strawberry cultivars
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Figure 6. Comparison of the effect of short-term ozone stress on total antioxidant capacity in leaf of Aromas and Selva
strawberry cultivars
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Figure 8. Transformation of all flower organs to sepals in new inflorescences of Selva strawberry cultivar at six
months after the end of ozone stress
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