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ABSTRACT

In order to investigate the effect of drought on some of the olive cultivars, a factorial pot experiment was conducted
in a completely randomized design in Gilan-Gharb city of Kermanshah Province in open condition during 2015. The
treatments consisted of three irrigation levels of 100% (control), 75% and 50% field capacity, and three olive
cultivars (Zard, Amigdalolia and Conservolia). The results showed that vegetative growth such as plant height, Leaf
number, leaf area and root length were significantly affected by water stress depending on the cultivar. Peroxidase
and catalase enzymes activity were significantly different between cultivars under water stress. The highest levels of
peroxidase and catalase activity were observed in Conservolia cultivar at 50% irrigation treatment. The amount of
phenol increased under water stress. ‘Zard’, ‘Amigdalolia’ and Conservolia’ had the highest to lowest levels of
phenol under stress treatments in compare to the control plants, respectively. The amount of malondialdehyde in
different treatments was significantly affected by drought stress. The highest increase of malondialdehyde was
observed in irrigation treatment of 50% in Zard cultivar with about 57% increment compared to control plants.
Generally, according to the response of cultivars, they differed in drought tolerance, and each showed a specific
response. Vegetative shoot growth under conditions of drought stress was higher in ‘Zard” compared to Conservolia
and Amigdalolia cultivars. Zard cultivar was superior in terms of increase in phenol content and peroxidase and
catalase activity, while ‘Conservolia’ had the highest increase in sugar content.
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Table 1. Mean comparison of cultivar and drought stress effect on plant shot and root length of three potted olive cultivars

Irrigation Plant length before Plant length after Actual Growth % in Root length
Cultivars levels water stress (cm) drought (cm) growth (cm)  compare to control (cm)

100 % 60.67a* 70.23a 9.56a - 19.28 e
Zard 75% 60.00 a 65.00b 5¢ 52.3 23.06 cd
50% 60.50 a 63.00c 25d 26.2 29.33a
100 % 42.23Db 51.23d 9ab - 19.17 ¢
Amigdalolia 75% 42.67b 46.67 4cd 44.4 23.11cd
50% 43.17b 4517 e 2d 22.2 27.67 ab
100 % 43.67Db 50.83d 7.16Db - 21.83de
Conservolia 75% 43.00 b 46.17 e 3.17cd 44.3 24.9 be
50% 43.23 Db 45.00e 1.77d 24.7 30.39a
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In each column similar letters show no significant differences based on Duncan’s multiple range test (5%).
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Table 2. Mean comparison of cultivar and drought stress effect on stem diameter of three potted olive cultivars

Cultivars Irrigation Stem diameter before Stem diameter after Actual Stem diameter Growth % in
levels water stress (mm) water stress (mm) growth (cm) compare to control
100 % 7.53a 9.33a 1.80a -
Zard 75% 752a 890a 1.37ab 76.67
50% 7.35a 7.93b 0.58 cd 32.22
100 % 5.33b 7.03¢ 1.70 a -
Amigdalolia 75% 54 b 6.10d 0.70 cd 41.18
50% 5.47b 5.77 de 0.30d 17.65
100 % 428¢c 6.07d 1.78 a -
Conservolia 75% 447c 5.40 e 0.93 bc 51.96
50% 442c¢ 4.83f 0.40d 22.91
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In each column similar letters show no significant differences based on Duncan’s multiple range test.
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Table 3. Mean comparison of cultivar and drought stress effect on some morphological traits of three potted olive cultivars

. Irrigation ROOt. Roont ShOOF Shoqt Root/Shoot Plant_ Plan_t
Cultivars | fresh weight  dry weight ~ fresh weight  dry weight . fresh weight  Dry weight
evels dry weight
@ (@ @ @ @ @

100 % 48.07 a 26.63a 4334 a 2570 a 105a 91.36a 52.33a

Zard 75% 31.14b 21.23 ab 38.73 ab 25.10a 0.94a 69.87 b 46.33a

50% 21.02 cde 14.00 cd 25.95 cde 18.02 bc 0.78 a 46.97 de 32.02 be

100 % 32.75b 16.44 bc 33.82 abc 19.14b 0.86a 66.57 bc 35.58b

Amigdalolia 75% 26.62 bc 14.2 cd 30.05 bed 18.01 bc 0.79a 56.68 cd 32.21 be

50% 15.83 de 10.87 cd 19.14 ef 14.21 bed 0.76 a 34.97 ef 25.08 cd

100 % 22.86 cd 16.42 bc 23.00 def 17.07 be 0.96 a 45.86 de 33.49b

Conservolia 75% 20.56 cde 12.67 cd 17.24 ef 12.35 cd 105a 37.8¢ef 25.02 cd

50% 1354 e 9.38 d 1350 e 10.96 d 0.89a 27.04 f 20.34d

il e 10 o j0 o sme BB glylo (Sils ygeil wlul s o 30 S ie gy b slael
In each column similar letters show no significant differences based on Duncan’s multiple range test.
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Table 4. Mean comparison of cultivars and drought stress effects on leaf number, leaf area and stomata density of
three potted olive cultivars

Cultivars Irrigation Leaf number Leaf number Increased Leaf area Stomata
levels before drought after drought leaf number (cm?) density

100 % 70.00 b* 74.67b 4.67a 9.000 a 1991 cd

Zard 75% 70.33b 73.67b 3.33bc 7.653 b 23.73ab
50% 70.67b 72.67b 2.00d 4.767 de 26.07 a

100 % 64.00 ¢ 68.00d 4.00 abc 6.943 bc 14.46 f

Amigdalolia 75% 63.67¢c 63.67¢ 0.00e 5.333 de 17.56 de
50% 64.67 c 63.00 e -1.67 f 3.900 e 21.67 bc

100 % 79.33a 83.67a 4.33ab 7.000 bc 15.43 ef

Conservolia 75% 79.00 a 82.00 a 3.00 cd 5.767 cd 19.84 cd
50% 80.00 a 79.00 b -1.00 ef 4.333 de 21.87 bc

Wbl i 10 mhaw jo s pixe BMST Sl STl 9951 ool 3 oygim 5 50 S i g L olael
In each column similar letters show no significant differences based on Duncan’s multiple range test.
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Table 5. Mean comparison of cultivars and drought stress effects on phenol, malondialdehyde content, and enzymes activity
in three olive cultivars

Cultivars Irrigation Phenol Malondialdehyde Peroxidases Catalase
levels (mg/100g FW) (nmol/g FW) (units/mg) (units/mg)
100 % 25.50c 1.197e 1.197e 1187bc
Zard 75% 28.80b 1.690bc 1.690bc 2.190b
50% 31.33a 1.890b 1.890b 2.447b
100 % 20.27def 0.8600 f 0.8600 f 1.260d
Amigdalolia 75% 22.87cd 0.9600f 0.9600f 1.430d
50% 24.43c 1.310de 1.310de 1.780c
100 % 18.20f 1.500cd 1.500cd 2.220b
Conservolia 75% 19.23ef 1.750b 1.750b 2.523b
50% 21.73de 2.200a 2.200a 3.130a
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In each column similar letters show no significant differences based on Duncan’s multiple range test (5%).
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Table 6. Mean comparison of some olive cultivars and irrigation levels on some physiological traits

Cultivars Irrigation levels lonic leakage (%) Proline (png/g FW) Soluble sugar (mg/g FW
100 % 22.29d 15.03f - 17.76b cd -
Zard 75% 24.96d 11.98 17.41f 15.84 19.30a 8.67
50% 30.12bc 35.13 21.60de 43.71 22.76a 28.15
100 % 24.38d - 20.83e - 15.39de -
Amigdalolia 75% 27.74c 13.78 22.05cde 5.86 18.49b ¢ 20.14
50% 35.27a 44.67 25.10bc 20.50 20.11b 30.67
100 % 28.28c - 24.27bcd - 11.21d -
Conservolia 75% 30.36bc 7.36 26.97b 11.12 13.38ef 19.36
50% 32.62b 15.35 30.29a 24.80 16.27cd 45.14
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In each column similar letters show no significant differences based on Duncan’s multiple range test (5%).
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