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Evaluation of oxidative parameters in three grapevine cultivars under drought stress
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ABSTRACT

For evaluation of physiological and biochemical response of some grapevine cultivars to drought stress, an
experiment was carried out in 2014 as a factorial arranged in a randomized complete block design with three
replications. Three cultivars i. e. “Bidane Sefid”, “Chafte” and “Yaghooti” and four drought stress levels, including -
0.3, -0.6, -1 and -1.5 MP soil water potential were employed. In this experiment, two years old grapes were cultured
in pots with 28 cm in diameter and 60 cm in height, containing sandy-loam soil in field conditions. Results showed
that in “Bidane sefid”, under drought stress (-0.3 to -1.5 MP), RWC, chlorophyll a and b content, and antioxidant
enzymes CAT, APX, GPX activity along with DPPH scavenging capacity were declined, but electrolyte leakage,
MDA content, LOX enzyme activity (responsible for membrane unsaturated fatty acid peroxidation), along with
H,0, accumulation were increased. Results indicated that ‘Bidane Sefid’ under drought stress had higher oxidative
damage, led to lower membrane integrity. In comparison with “Bidane sefid”, “Chafte” and “Yaghooti” under
drought stress, due to higher antioxidant enzymes (CAT, APX, GPX) with higher DPPH scavenging capacity,
exhibited lower oxidative damage, led to higher membrane integrity. According to our results, it can be concluded
that “Chafte” followed by “Yaghooti” had higher potential to tolerate drought stress compared with “Bidane sefid”.
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Figure 2. (A) Comparison of the average stress effect on the relative water content of leaves under the values of -0.3,

-0.6, -1.5 and -1 Mpa, the water potential of the soil, (B). The average of the effect of digits on the relative amount of leaf
water content in three grapevine cultivars including Bidane sefid, Yaghooti, Cafte, and Dipper under drought stress indicate

the standard error (SE). Averages with at least one identical letter do not have a statistical difference of 1%.
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Figure 3. (A) Comparison of the average stress effect on the amount of chlorophyll b under the values of -0.3, -0.6, -1.5 and
-1.5 Mpa. Soil water potential (B) The average of the effect of cultivars on the amount of vegetable b in three grapevine

cultivars including white wheat, Yagutty, Stained under Drought Stress. Symbols on the columns show the criterion error
(SE). Averages with at least one identical letter do not have a statistical difference of 1%.
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Table 4. Comparison of mean stress x effect on ion leakage, lipoxygenase enzyme (LOX), hydrogen peroxide (H,0,)

Cultivar Treatment lon Leakage (%) H,0, LOX
Control 2165+1.731c 59.27 +6.335 cd 0.708 + 0.0124 de
Bidane sefi Mild 22.75+0.382¢ 75.16 + 3.910 bc 0.876 + 0.064 de
Moderate 25.58 + 0.452 b 80.70+7.925 b 1.850+0.476 b
Severe 31.63+1.252a 125.8+5.723 a 2.583 +0.355 a
Control 21.42+1.086 ¢ 54.06 + 3.360 cd 0.686 + 0.087 e
Chefte Mild 21.94+0935¢ 47.47 £5.538d 0.758 + 0.094 de
Moderate 23.447 +0.317 bc 74.90 +9.927 bc 1.131 +£0.072 cde
Severe 24.10 +1.286 bc 80.73+15.280 b 1.464 +0.274 bc
Control 22.63+0.559¢ 58.28 + 5.506 bcd 0.701 + 0.056 de
Yaghooi Mild 22.40+0.707 ¢ 59.90 £3.991 cd 0.671+0.091e
Moderate 24.40 £1.182 e 74.90 £9.927 be 1.257 £ 0.150 cd
Severe 25.88+0.572 b 1.622 + 0.310 bc 80.73£15.280 b
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Each number is an average of measurements. The control, mild, moderate and severe, indicate a potential of soil water of -0.3, -0.6, -1.5 and -1.5 MPa, respectively. All
measurements were made when the soil soaked to the drought stress levels was reached. The mean of each column for the adjective with the same letters is not significantly

different at 1% probability level.
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Figure 4. (A) Comparison of the average stress effect on the level of malondialdehyde in three grapevine cultivars including
white, yogurt, chamomile under drought stress, (B) Changes in malondialdehyde content in grapes under the values of -0.3
(control) ), 0.6-0 (mild), 1- (moderate) and 1.5 (severe) megapasal potential of soil water. Symbols on the columns show the
criterion error (SE). Averages with at least one identical letter do not have a statistical difference of 1%.
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Table 3. Comparison of mean stress x effect on the activity of catalase (CAT), ascorbate peroxidase (APX), guaiac
peroxidase (GPX) and total antioxidant capacity (DPPH)

. CAT APX GPX

Cultivar Treatment U/mg protein U/mg protein U/mg protein DPPH (%)
Control 0.71+0.163 cd 1.88+0.356 C 0.71+0.163 cd 1.88+0.356 ¢
Bidane sefi Mild 0.852 +0.122 cd 2.26 +0.526 ¢ 0.852 +0.122 cd 2.26 £0.526 ¢
Moderate 1.100 + 0.152 cd 2.87+£0.245bc 1.100 + 0.152 cd 2.87+0.245bc
Severe 0.936 + 0.051 cd 1.69+0.214c 0.936 + 0.051 cd 1.69+0.214 ¢
Control 0.866 + 0.0611 cd 2.24+0.269 ¢ 0.866 + 0.061 cd 2.24+0.269¢c
Chefte Mild 0.906 + 0.143 cd 2.10+0.285¢ 0.906 + 0.143 cd 2.10+0.285¢
Moderate 1.257 £0.083 cd 3.76 £0.277 ab 1.257 +£0.083 cd 3.76 £0.277 ab
Severe 1.722 +0.080 a 477 £0.093 a 1.722 +0.080 a 4.77v 0.093 a
Control 0.906 + 0.143 cd 1.93+0.118¢ 0.906 + 0.143 cd 1.93+0.118¢
Yaghooti Mild 0.318 +0.042 d 1.89+0.428c¢ 0.318 +0.042 d 1.89v 0428 c¢c
Moderate 0.192 +0.133 de 3.78 £ 0.608 ab 0.192 +0.133 de 3.78 £ 0.608 ab
Severe 1.583 +0.230 ab 3.65 +0.608 ab 1.583 +0.230 ab 3.65 + 0.608 ab
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Each number is an average of 3 measurements. The control, mild, moderate and severe, indicate a potential of soil water of -0.3, -0.6, -1.5 and -1.5
MPa, respectively. All measurements have been made at the drought stress levels when the soil soaking is reached. The mean of each column for the
adjective with the same letters is not significantly different at 1% probability level.
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