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Fig. 1. Mean comparison of leaf relative water content and leaf thickness of olive

cultivars. Means (line and column) with at least one letter in common are not

significantly different at the 5% probability level-using Duncan’s Multiple Range Test
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Fig.2. Mean comparison of nitrogen (N), calcium and potassium (K) contents in different
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Tablel. Mean Comparison for nitrogen, potassium, calcium, oleic and linoleic acids
contents in leaves of olive cultivars
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Nitrogen  Potassium  Calcium  Total Carbohydrate Oleic acid Linoleic acid
Cultivar 53 (%) (%) (%) (%) (%) (%)
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Chavar S 1.37d 0.96a 0.75¢c 4.16¢ 23c 16.3a
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Siab ol 2.32a 0.87b 0.95ab 4.60b 24bc 16.2a
O35 3 iy Jlei| o 53 (Sl (sl s iz 0 g05T bl bl oo 5 2 3 G Jilo 51,1 o7 0 g 2 53 o la S0l
I ls S

Means, in each column, followed by at least one letter in common are not significantly different at the 5%
probability level-using Duncan’s Multiple Range Test.
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Table 2. Mean comparison of cold stress treatment x cultivar interaction effect on

ion leakage percentage

Cold treatment Lol
dals
Cultivar o5 Control -9°C -11°C -13°C -15°C
Abusatl S gl 33.16bc 33.87c  59.20ab 79.72a 94.06
Grossane oy S 31.05¢c 32.92c 71.18ab 76.33a 92.85
Chavar Sl 34.79abc  40.91cb 60.75ab 79.72a  95.03
Kolafaraj AN 41.86a 49.98ab 73.39a 82.68a 93.39
Koroneiki 58 38.24abc  48.59ab 55.51b  74.45a 90.74
Siab ol 39.75ab 53.26a  61.26ab 76.28a 90.86
Mean Sl 36.48e 43.25d  63.55c  78.2b  92.82

s iz 05T ol il g S e O O il sl o (D 2 53 4ol L
R PRV RGP PN W o Jlez! cb.a 33 J{il:
Means, in each column, followed by at least one letter in common are not significantly
different at the 5% probability level-using Duncan’s Multiple Range Test.
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Table 3. Correlation coefficients between different traits of olive cultivars

Slgme Cabs el Al Dy S
T tg Oisps by el S S 5
Traits ol  RWC LT N K Ca OA LA TC
Relative water content (RWC) 1
Leaf thickness (LT) 0.258 1
Nitrogen (N) 0.242 -0.327 1
Potassium (K) 0533 0389 -0132 1
Calcium (Ca) 0.175 0.307 0.218 -0.498" 1
Oleic acid (OA) 0211  0.878™ -0.082 0.131 0137 1
Linoleic acid (LA) 0.232 0.545" -0.178 0.380 0.349 -0.490° 1
Total carbohydrate (TC) 0.350 0.750™ -0.407 0.306 0.253 0.568" 0.804™ 1

*and **: Significant at the 5% and 1% probability levels.
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ABSTRACT

Zeinanloo, A. A., and Tajik, H. 2022. Assessment of cold stress tolerance in the leaves of some olive
(Olea europaea L.) cultivars. Seed and Plant Journal 38: 323-338 (in Persian).

Severe cold is one of the most important limiting factors for olive production. This
research aimed to evaluating and selecting cold-tolerant olive cultivars. Therfore, six olive
cultivars including; Grossane, Abusatl, Koroneiki, Chavar, Siab and Kolafaraj were
evaluated under five cold treatments (Control, -9°C, -11°C, -13°C and -15°C). Electrolyte
leakage, leaf thickness and relative water, nitrogen, calcium, potassium, total carbohydrate,
oleic and linoleic acids contents of the leaves of olive cultivars were measured. The results
indicated that the lowest leaf thickness related to cv. Koroneiki with average of 0.42 mm.
The highest total carbohydrate was in the leaves of Grossane (4.83%) and the lowest in
Koroneiki (2.20%). The cultivar x cold treatment interaction effect showed that in the -9°C,
the highest changes in electrolyte leakage, as compared to the control temperature, was in
cv. Siab (53.26%) and Koroneiki (48.59%). At the -11°C, the highest electrolyte leakage
related to Kolafaraj (73.39%). There was significant difference between cold treatments for
electrolyte leakage. As the temperature decreased to -15°C, electrolyte leakage increased.
Mean comparison showed that cv. Abusatl (60.0%) and Grossane (60.86%) had the lowest
electrolyte leakage. Correlation coefficient between oleic acid and linoleic acid contents
was negative and significant (r = -0.490%). Relative water content had positive and
significant correlation coffeieceint (r = 0.533*) with leaf potassium content. Leaf thickness
had positive and highly significant correlation with oleic acid (r = 0.878**), and significan
with linoleic acid (r = 0.545*). Correlation coefficient between total carbohydrate and
linoleic acid was positive and significant (r = 0.804**). Based on the results of this research
cv. Abusatl and Grossane were cold tolerant, and cv. Koroneiki, cv. Siab and cv. Kolafaraj
were cold sensitive.

Keywords: Olive, electrolyte leakage, leaf thickness, leaf relative water content,
potassium content, fatty acids.
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