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Abstract

Background and Objectives

Olive (Olea europaea L.) is one of the ever green trees that is tolerant to Drought. Olive is an
economically important species of the Mediterranean area. So understanding the mechanisms by
which has olive plants face drought stress under environmental conditions is essential for the
improvement of olive yield and oil quality. Olive (Olea europaea L.) is one of the fruit trees which
become important in the Iranian fruit industry. It seems that olive tree has potential for resistance to
drought conditions of semi-arid regions of Iran. So, there is a high production potential for olive
trees in many regions of Iran. Different olive cultivars respond differently to drought showing
differences in terms of adaptation, dry matter distribution, growth characteristics, gas exchange and
response to water shortage in pot conditions. This study was aimed at investigating the effect of
drought stress on some vegetative and physiological characteristics of some superior local olive
genotypes in pot condition.

Materials and Methods

This experiment was conducted in Dallaho Olive Research Station (Geographical characters were
longitude of 45°, 51" E and latitude of 34°, 30" N and the height of sea level 581m) located in
Kermanshah province. In order to select drought resistant or tolerant local olive genotypes an
experiment in pot conditions was conducted. Seven olive genotypes (D1, Dd;, Gw, Ps;, Bns, Bng
and Ds;7) were used as plant materials. A pot experiment based on a completely randomized
design with three replications and two factors (irrigation regimes and genotypes) was conducted
in 2015. Irrigation treatment included 100% (control), 80%, 60% and 50% of evapotranspiration
respectively. Some vegetative characteristics such as plant height, leaf number, leaf, shoot, and
root fresh and dry weight, root dry weight/ shoot dry weight ratio and some physiological traits
including (RWC) percent, ionic leakage, total chlorophyll and malondialdehyde were measured.

Results

The obtained results showed that Bns genotype had the highest height and D; had the lowest
height. Bn; genotype had the highest number of leaf and D, had the lowest but D,, Dd; and Gw
were in a statistic class. Genotypes showed significant differences in leaf fresh and dry weight so
that Bns genotype had the highest leaf fresh and dry weight and D; had the lowest. Genotypes
indicated significant differences in pot in shoot and root fresh and dry weight, root dry
weight/shoot dry weight so that Ds;; genotype had the lowest shoot fresh and dry weight and Gw
had the lowest root fresh and dry weight and Bng had the lowest root dry weight/ shoot dry weight
ratio. Irrigation treatments showed significant differences in recorded vegetative and
physiological characteristics so that 100 percent irrigation treatment increased relative water
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content percent (RWC), total chlorophyll. Among olive genotypes, Bnzand Ds;; had the highest,
relative water content percent (RWC), total chlorophyll and MDA was produced to a less degree.
The results indicated that olive genotypes had different resistance to drought. Vegetative growth
status of Bn3 and Ds;; genotypes were better in drought stress conditions. It can be concluded
that Bn; and Ds;7 genotypes had a relatively high resistance to drought stress.

Discussion

In the arid and semi-arid as well as sub-tropical regions, water shortage is a normal phenomenon
and seriously limits the agricultural potential. Therefore, under irrigation or rain-fed conditions, it
is important for the available water to be used in the most efficient way. The proper genotype can
play a major role in increasing the water use efficiency and the productivity by applying the
required amount of water when it is needed. Irrigation treatments had a significant effect on
vegetative characteristics. Deficit irrigation caused decrease in vegetative characteristics of olive
Genotypes. The tolerance or sensitivity to water deficit is cultivar dependent. Some physiological
mechanisms are not only related to environmental parameters but also to the species genetic
characteristics. There was a significant difference among examined olive Genotypes for
concentrations of total chlorophyll (Chlt). Deficit irrigation caused a significant decrease in Chit
content of leaves. Results of the present study showed that olive cultivars differ considerably in
Chlt contents. The decrease in chlorophyll content has been considered to be a typical symptom
of oxidative stress and may be the result of pigment photo-oxidation, chlorophyll degradation
and/or chlorophyll synthesis deficiency.
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Table 1. Abbreviation of genotype, collected location, usage and altitude, local superior genotypes in
Kermanshah province
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Registered in the agricultural research organization, the name of table olive direh.
Registered in the agricultural research organization, the name of table and oil olive meshkat.
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Table2. water characteristics of experiment (Kermanshah Laboratory of Soil Science, Agricultural
Research and Education Center)
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Table 3. The physical and chemical characteristics of the soil of pot in the Srpl Zhab station (Kermanshah
Laboratory of Soil Science, Agricultural Research and Education Center)
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pH Caco;  Organic carbon Total nitrogen Sand Silt Absorbable phosphorus Absorbable potassium
Aoyd Flee
% ppm
7.30 33 1.95 0.17 24 44 11.80 320
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Table 4. Mean comparison effect of different genotypes on traits of Plant height, leaf fresh and dry

weight
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Leaf dry weight (g) Leaf fresh weight (g) Plant height (cm) Genotype
6.89 15.32° 32.63° D,
9.55" 21.24° 35.54" Dd;
9.40° 20.90° 37.88%° Gw
13.23° 29.40° 39.08% Ps,
13.71° 30.48° 42.71° Bn,
10.01° 22.25" 34.88" Bng
9.22° 20.50° 39.83%* Ds;7
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Means having the same letter in traits are not significantly different by Duncan’s multiple range test at 5%.
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Table 5. Mean comparison effect of different genotypes on traits of shoot, root fresh and dry

weight
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Root dry weight/  Root dry weight  Root fresh weight ~ Shoot dry weight  Shoot fresh weight Genotype

Shoot dry weight (9) (@) ()] @
0.51° 4.80° 15.08% 9.46™ 18.73" D,
0.68? 6.85™ 21.77%° 10.11% 20.70* Dd;
0.46° 3.01° 12.48° 8.54° 17.20° Gw
0.61%* 8.76%® 27.07% 14.46° 28.80° Ps,
0.68? 10.04* 30.32° 14.78 31.45° Bns
0.45° 5.83" 18.48™¢ 13.02% 25.79% Bng
0.54° 7.88% 23.55%¢ 14.54° 30.45° Dsy7
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Means having the same letter in traits are not significantly different by Duncan’s multiple range test at 5%.
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Table 6. Mean comparison effect of different irrigation interval on traits of plant height, shoot and leaf
fresh and dry weight
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(9 C)] C)] )] (cm) (% of ETc)
Voo
17 35.49% 14.52° 34.69° 49.07° el
100 percent
A+
11.52° 23" 10.14% 22.38" 34.60° e
80 percent
38
10.94° 21.14° 10.12% 18.93° 33.26" e
60 percent
I
9.63° 17.35° 6.24° 13.48° 23.10° oo
50 percent
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Means having the same letter in traits are not significantly different by Duncan’s multiple range test at 5%.
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Table 7. Mean comparison effect of different genotypes on relative water content (RWC), ionic
leakage, Total chlorophyll and malondialdehyde
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Means having the same letter in traits are not significantly different by Duncan’s multiple range test at 5%.
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Table 8. Mean comparison effect of different irrigation on traits of relative water content (RWC),
ionic leakage, Total chlorophyll and malondialdehyde
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Means having the same letter in traits are not significantly different by Duncan’s multiple range test at 5%.
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