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Table 1. Analysis of variance for studied traits in randomized complete block design

Source - Mean square <la e 2 Slo

of )-*-*-’U é.‘L“ i -

variation df gl 0, H,0, SOD  CAT GR AXP ASA  a-Toc CAR  TBARM
Block Sl 3 613" 54" 379 149" 285" 36/7™ 718" 463" 331™ 35/5"
ABA :’};ﬁ 3 5327 ST 2130 886 1701 19727 4237 51107 22327 1610
Erorr U 9 4/7 52 39/6 78 19/3 20/3 2/0 13/0 16/0 7/9
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oSy Syl AXP LS50, 956585 00351 GR YIS (051 CAT b g0mnd 0T g 02351 SOD (59,000 anSTy HyOn 0S5 90 02
Fsbos GaewlaST maws asls TBARM wseiss 5 CAR 5,855 5 Wl :0-TOC K ysSl ol :AASA

ns, *,** not significant and significant at 5% and 1% probability levels, respectively.
0O,": Superoxide ino, H,O,: Hydrogen peroxide, SOD: Superoxide dismutase, CAT: Catalase, GR: Glutatin reductase, AXP:
Ascorbic peroxidase, ASA: Ascorbic acide, a-Toc: a-tocopherol, CAR: Carotenoid, TBARM: Cellular oxidation level index.
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Figure 1. Effect of ABA spray on levels of O, (a) and H,O, (b) in leaves of adult barley plants at 4 sampling

times after spray. Values are the means of four replicates. Error bar represent SE with n=4. Asterisks indicate the
significance difference at p<0. 05 level by t-test when compared to control. Average of enzyme activities showed

by linear line: superoxide dismutase (a) catalase (b).
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Figure 2. Effect of ABA spray on anti-oxidant enzymes in leaves of adult barley plants. (a) SOD (b) CAT (c) GR (d) APX.
Values are the means of four replicates at 4 sampling times after spray. Error bar represent SE with n=4.
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Figure 3. Effect of ABA spray on non-enzymatic anti-oxidant activities in leaves of adult barely plants.

(a) Acid ascorbic (b) a-tocopherol (¢) Carotenoid values are the means of four replicates at 4 sampling
times after spray. Error bar represent SE with n=4.
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Figure 4. Effect of ABA spray on lipid peroxidation (expressed as TBARM) in leaves of adult barely plants.

Error bar represent SE with n=4.
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Abstract

Leaves of Hordeum vulgar (line L1911) were sprayed at maximum vegetative growth in four concentrations
of abscisic acid (0, 50, 200, 800 um). The experiment was performed on the research field of Warvick University
in UK in 2003. Samples were taken from treated leaves in interval time including 5, 10, 20 and 40h after
application. For each sample, the amount of superoxide (O,") and hydrogen peroxide (H,O,) content, the activity
of enzymes involved in defense system including superoxide dismutase (SOD), catalase (CAT), ascorbic
peroxidase and glutathione reductase were measured and determined. The content of several non-enzymatic
antioxidants such as ascorbate, a-tocopherol and carotenoid and the degrees of oxidative damage (TBARM
assay) were examined. The obtained results revealed that maximum levels of superoxide and hydrogen peroxide
radicals were produced at 10h after ABA spray and declined slightly at 20 and 40h after spray. During the whole
process of sampling, the maximum level of these radicals were produced by 800um ABA concentration. For all
of the studied enzymes, despite of minor differences, the activity of all the activity of all enzymes showed
significant increase by ABA spray in compare with control (water spray). Also, degrees of oxidative damage
(TBARM level) showed significant increase by the effect of ABA concentration. In general the results of this
study showed moderate concentration of ABA particularly 50um induce enzymatic and non enzymatic defense
system prevents plant from oxidative damages.
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