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Article Info ABSTRACT

Article type: Background and Objectives: Nowdays, because of human industrial
Full Length Research Paper  activities, ozone layer depletion increases the amount of ultraviolet (UV)
irradiation that reaches Earth’s surface; creating problems for living
organisms. Since plants always need sunlight, the effects of UV radiation
on plants are inescapable. The present study was conducted to evaluate the
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Keywords: Materials and Methods: The experiment was performed as a split plot in
Antioxidant activity, a completely randomized design. Ultraviolet light was considered as the
Antioxidant enzymes, first factor in four levels (control, ultraviolet A, ultraviolet B and ultraviolet
EP'OrOphg” fluorescence, A 4+ B) and three cornflower cultivars as the second factor. When seedlings
Stz\rﬁ):tgl 5 had four real leaves, the UV treatments were started by ultraviolet lamps

made by Q-Lab company of the USA. At the end of experiment,
physiological and phytochemichal traits including relative water content,
electrolyte leakage, lipid peroxidation, chlorophyll a and b, carotenoid
content, catalase and peroxidase activity, stomatal gurad cell length and
width, stomatal index, stomatal density, chlorophyll fluorescence, phenol
and flavonoid contents, anthocyanin, and antioxidant activity of extract
were assayed. The analysis of variance was done using Minitab software
according to the experimental desing. Mean comparison was performed
using LSD test method at 0.05.

Results: The results showed that the amount of malondialdehyde,
electrolyte leakage and antioxidant enzymes activity was increased under
UV-B radiation. UV-B radiation decreased leaf chlorophyll content, but
increased carotenoids. UV A had no significant effect on chlorophyill,
while, increased carotenoids. Maximum fluorescence, variable fluorescence
and maximum quantum efficiency of photosystem Il were reduced under
UV treatment. In contrast, UV radiation increased the minimum of
fluorescence. UV-B and UV-A+B radiation increased width of stomatal
gurad cell, and stomatal index and density, but decreased length of stomatal
gurad cell in cornflower. The amount of flavonoids, total phenoal,
anthocyanin and antioxidant activity of cornflowers increased by UV
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radiation. Among the cornflower cultivars studied, Kornblume blau
cultivar had shown the highest values of total phenol, total flavonoids and
anthocyanins as well as antioxidant activity.

Conclusion: In the present study, UV-B radiation and simultaneous
UV-A+B radiation led to more extensive physiological and phytochemical
responses in cornflower cultivars. Based on the results obtained in this
study, it can be concluded that UV-B has more destructive effects than
UV-A on cornflower. In the comparison between cultivars, it was found
that Kornblume blau cultivar is more suitable for medicinal use due to its
higher phytochemical compounds and biological activity.
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Table 1. Some physical and chemical properties of sail.
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Table 2. Analysis of variance of the effect of UV radiation on some physiological and biochemical traits of

three Cornflower cultivars

Sl 5 S0Le
Mean of square
SYsls Ll s o b JEAPE RO O e (gl 2 e
Catalase Malon dialdehyde Electrolyte leakage RWC Source of variation
1.4207 0.053 632.61 130.38™ o
uv
| .
0.0987 0.00015 2.65 135.09 “51'“’ sl
Main error
0.029™ 0.00008™ 1.411" 260.40" o
Cultivar
a0l 35X 3
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UVxCultivar
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CV%
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** * 15 Show significant differences at 1% and 5% levels and no significant difference, respectively
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Continue Table 2.
Slay o 5SS
Mean of square
A 535, S dds ks < Jbs s [NEPY SMeeS1 e
Carotenoid Total chlorophyll Chlorophyll b Chlorophyll a Peroxidase Source of variation
- * * * « sl 3
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Table 3. Comparison of the effect of UV radiation on some physiological and biochemical traits of three
Cornflower cultivars.

B SV 2l o5 05l PPN U+
Peroxidase Catalase Malon dialdehyde Electrolyte leakage UV Sl 5
(uM/g FW) (uM/g FW) (uM/g FW) (%)
G
0.810° 1.292° 0.157" 13.486° »
0
TS
0.886" 1.432° 0.184° 13.317¢ o
uv A
gl b
1.321% 1.820° 0.302° 17.827° T
uv B
PR
1.709 2.172° 0.318° 31.080° oS
UV A+ B

LI (5l e Nt Ao 33 0 Jlazl o ;3 LSD Oe30 bl Ot a3 wlie Gy > lols sla Kl
Values within the same column followed by the same letter are not significantly different at the 5% probability level
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Continue Table 3.
Lo 555018 S8 d2s s < JBs s NP
Carotenoid Total Chlorophyll Chlorophyll b Chlorophyll a UV eyl b
(Mg/g FW) (mg/g FW) (mg/g FW) (mg/g FW)
L
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[T
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oy
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uvB
ol el b
970.812° 10.435° 3.993° 5.369" S e
UV A+ B
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Values within the same column followed by the same letter are not significantly different at the 5% probability level
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Fig. 1. Mean comparison of the effect of cultivar on relative water content of leaf of Cornflower.
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Table 4. Analysis of variance of the effect of UV radiation on some stomatal characteristics and fluorescence
chlorophyll traits of three Cornflower cultivars.
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** * 15 Show significant differences at 1% and 5% levels and no significant difference, respectively
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Table 5. Comparison of the effect of UV radiat
chlorophyll traits of

ion on some stomatal characteristics and fluorescence
three Cornflower cultivars.
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Fig. 2. Mean comparison of the effect of cultivar o
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Table 6. Comparison of the mean interaction of ultraviolet radiation and cultivar on some stomatal
characteristics of three Cornflower cultivars.
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Table 7. Analysis of variance of the effect of UV radiation on some phytochemical traits of three Cornflower cultivars.
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Table 8. Comparison of the effect of UV radiation on some phytochemical traits of three Cornflower cultivars.
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Table 9. Comparison of the effect of cultivar on some phytochemical traits of three Cornflower cultivars.
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Values within the same column followed by the same letter are not significantly different at the 5% probability level
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