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ABSTRACT

To evaluate the effect of salinity (4, 8 and 12 dS/m), on the growth of two varieties of olive [Roghani
varieties (native of Iran) and Koronaiki (native of Greek)], a greenhouse experiment from the mid of spring
to mid of Fall, at 2007 year was performed as a factorial randomized complete block design in three replicates
in Zanjan University of Agricultural Greenhouse. Results showed that the most of the trait was significant for
genotypes, salinity levels and interaction between genotypes and salinity. Results showed that Koronaiki variety
had the more value than Roghani variety for most traits. Also the measured traits in 4 Ds/m salinity level were
height that shows the negative impact of salinity on the evaluated characteristics. Finally was determined that
Koronaiki variety was tolerant to stress than Roghani variety that can be used in saline lands.
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Introduction

Abiotic stresses including drought and salinity
are currently the major factors which reduce crop
productivity world-wide. Excessive amounts of salts
in soil severely reduced the seed germination and
further seedling growth and this has been well
documented in the literature [1,2, and 3]. This has
been ascribed due to salt-induced osmotic stress or
due to its toxic effects or combination of both of
these [2,3]. Stalinization is the scourge of intensive
agriculture [4]. High concentrations of salts have
detrimental effects on germination of seeds [5] and
plant growth [6]. Many investigators have reported
retardation of germination and growth of seedlings at
high salinity [7]. However plant species differ in
their sensitivity or tolerance to salts [8].

Olive is a sweet species relatively resistant to
salinity [9]. Clear signs of salt stress in olive include:
growth reducing, leaf tip burn (leaf tip burn on
leaves of mature sooner than young leaves appear to
be), leaf chlorosis, leaf complexity, loss of leaves,
necrosis of roots, branches droop and the flowers

wither [10].
Study of two Lecsino and Frantio olive varieties

in salinity stress showed that Lecsino variety is
susceptible to salinity, and in 50 nM of NaCl
treatment was effected than Frantio variety. While,
Frantio variety affected in 100mM of salinity stress
[11]. It was found that root dry weight and shoot
decreasing in the salinity stress. But shoots more
affected than roots by salt stress [11, 12]. Marin et
al (1995), to study for classification of 26 olive
cultivars to salinity tolerance, did a test based on
only by branches decreasing. This study showed that
branches decreasing than control in 100mM of NaCl
treatment was different Depending on cultivar
between 16% to 70%. Chartzoulakis et al (2002),
With six varieties of Greek olives under salt stress
showed that genetic differences in resistance to six
varieties depends on their ability to prevent entry of
ions used to shoot when NaCl is rooted in the
district. In medium and low salinity (50 mM NaCl)
cultivars ability to prevent further entry of sodium
ions showed. Sodium accumulation in roots is one
resistance mechanism to olive in salinity.
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Considering the importance of the olive and role
of salinity at different growth stages of this plant,
this experiment was performed to investigate the
effect of salinity on growth and development in two
olive cultivars.

Material and methods

To evaluate the effect of salinity (4, 8 and 12
dS/m), on the growth of two varieties of olive
[Roghani varieties (native of Iran) and Koronaiki
(native of Greek)], a greenhouse experiment from the
mid of spring to mid of Fall, at 2007 year was
performed as a factorial randomized complete block
design in three replicates in Zanjan University of
Agricultural Greenhouse. To feed of Olive seedlings
in Perlite medium, used a nutrient solution Find that
special hydroponic medium that the formula
presented by Dr. Alan Cooper. The seedlings
photosynthesis rate was measured by irga
Photosynthesis meter. After about five months, the
treatments, seedlings were harvested and dry weight
of shoots (leaves and stems dry weight), root dry
weight, leaf area and concentration in leaves were
measured. Leaf NaCl content by kohaldal method,
leaves sodium and potassium were measured using
by Hitachi film photometer.

Data were analyzed using SPSS16 and MStatC
for analysis of variance and LSD multiple range tests
was employed for the mean comparisons.

Results and discussion

Results of analysis of variance (Table 1) showed
that, genotypes, salinity and interaction between
genotype and salinity was significant at 0.01
percentage level on Air Division Dry weight, Root
dry weight, Total leaf surface and Leaf sodium
concentration. Also effect of genotypes and salinity
levels for Photosynthesis rate was significant at 0.01
level and interaction between genotype and salinity
was non significant. For Leaf potassium, salinity
effect was significant at 0.01 percentage levels and
interaction was significant at 0.05 percentage level.
Also Leaf Nitrogen was significant only for salinity
at 0.05 percentage level.

Results of mean Comparison showed that the
values of Air Division Dry weight, Root dry weight,
Total leaf surface, Leaf sodium concentration and
Leaf potassium concentration was height for Roghani
variety than Koronaiki variety. Also value of
Photosynthesis rate And Leaf Nitrogen concentration
was height in Koronaiki variety than Roghani variety
(Table 2).

The Results of different levels of salinity showed
that Values   of measured traits, was height for all
traits in 4 dS/m, indicating a negative impact of
salinity levels on traits. But results showed that with

increasing salinity levels was added on leaf sodium
that was not unexpected (Table3).

In 4 and 8 Ds/m levels, Koronaiki variety had
more Air Division Dry weight than Roghani variety,
but in 12 dS/m level, both cultivars don’t have
significantly different in terms of amount of leaf area
and both cultivars had the lowest salinity level Rate
of leaf area in comparison to other salt were having
dihedral (Table4). In both cultivars with increasing
salinity level, root dry weight was reduced. Koronaiki
variety in 4 dS/m salinity had the highest and in
Roghani variety in12 dS/m salinity level had the
lowest root dry weight (Table 4). Koronaiki variety
in 4 dS/m salinity had the highest and in Roghani
variety in 12 dS/m salinity level had the lowest Leaf
potassium concentration (Table 4). Koronaiki variety
in 12 dS/m salinity had the highest and in Roghani
variety in 4 dS/m salinity level had the lowest Leaf
sodium concentration (Table 4). Also Koronaiki
variety in 4 dS/m salinity had the highest and in
Roghani variety in 12 dS/m salinity level had the
lowest Total leaf surface (Table 4).

Discussion:

El-Fouley et al [13], expressed increased salinity
leading to reduced environmental performance and
will shoot mass. Overall growth due to salinity can
be ¬ adverse effect of salt on photosynthesis, nutrient
uptake, plant respiration, synthesis of nucleic acids,
protein loss, decreased enzyme activity and reducing
evapotranspiration attributed [14]. Gucci and Tattini
[11], showed that salt concentration for the
emergence of signs of toxicity depends on many
factors including cultivar is. Tabatabaei [15] reported
that the salinity level of 150 Mmol leaves, fresh and
dry weight of leaves in three olive varieties tested
significantly decreased but the decrease rate was
different in different varieties. Decreased leaf area as
the first effects of salinity, potential ability to reduce
the plant for photosynthesis. So even if the rate of
photosynthesis per unit leaf area does not change, the
growth rate due to reduction in total plant
photosynthesis (which is the result of reduced levels
of photosynthesis poster) will be reduced [16].
Photosynthesis directly affected by salinity is placed.
Chlorophyll degradation under salt stress by toxic
ions such as sodium, reduced photosynthesis will be
followed. Reduction in photosynthesis plants of salt
by many researchers reported. Salinity effects on
photosynthesis among plant species, is different.
Usually plants that are grown in saline soils, which
are suffering combo potassium deficiency can be due
to the root element in the environment or reduce its
uptake by cells of root competition under conditions
of sodium is salt. Many plants, especially those with
high sensitivity to salinity are highly selective
property, K even in high salt and  preferably retain
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Table 1: Results of analysis of variance
MS

SOV df Air Division Root dry Total leaf Photosynthesis Leaf potassium Leaf sodium Leaf Nitrogen
Dry weight (g/Pot) weight (g/Pot) surface (cm2) rate (CO2 Mmol/m2/s) concentration (%) concentration (%) concentration (%)

Genotype 1 ** ** ** ** ns ** ns
salinity 2 ** ** ** ** ** ** 0
GÍS 2 ** ** ** ns 0 ** ns
*and ** Significant at the 5%and 1% levels of probability, respectively and Ns is non significant

Table 2: Means of measured traits for Genotypes
Means

Genotypes Air Division Root dry Total leaf Photosynthesis Leaf potassium Leaf sodium Leaf Nitrogen
Dry weight (g/Pot) weight (g/Pot) surface (cm2) rate (CO2 Mmol/m2/s) concentration (%) concentration (%) concentration (%)

Roghani 2.88 3.07 179 6.06 1.42 1.13 2.76
Koronaiki 3.54 4.05 188 4.59 1.44 1.32 1.23

Table 3: Means of measured traits for Salinity levels
Means

Salinity levels Air Division Root dry Total leaf Photosynthesis Leaf potassium Leaf sodium Leaf Nitrogen
(DS/M) Dry weight (g/Pot) weight (g/Pot) surface (cm2) rate (CO2 Mmol/m2/s) concentration (%) concentration (%) concentration (%)
4 4.05a 4.47a 226.9a 5.65a 1.71a 0.83c 2.78a
8 3.17b 3.65b 182.4b 5.72a 1.39b 1.20b 2.30b
12 2.41c 2.54c 140.50c 4.60b 1.19c 1.63a 2.01c

Table 4: Means of measured traits for Interaction between genotypes and salinity
Means

Genotype Salinity levels Air Division Root dry Total leaf Leaf potassium Leaf sodium
(DS/M) Dry weight (g/Pot) weight (g/Pot) surface (cm2) concentration (%) concentration (%)

Roghani 8 2.75c 3.35d 176.1d 1.40c 1.06d
Roghani 12 2.18d 2.07f 139.6e 1.18d 1.59b
Koronaiki 4 4.39a 5.07a 233.8a 1.75a 0.94e
Koronaiki 8 3.59b 4.05b 188.8c 1.38c 1.34c
Koronaiki 12 2.64c 3.01e 141.3e 1.20d 1.67a

more potassium than sodium in their vacuoles in low
to moderate salinity conditions should be collected
[17,18,19,20 and 21].

Thus the results of this study showed that
Koronaiki variety was tolerant to stress than Roghani
variety that can be used in saline lands.
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