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Table 1. Primers sequence of the coding genes for SOD, POD and APX enzymes and actin protein which were
used for RT-gPCR.
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Fig. 1. The effect of high temperature stress on commulative shoot growth and commulative leaf number of olive
cultivars ‘Zard’ and ‘Direh’ (P <0.01).
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Fig. 2. The effect of high temperature stress and cultivar on proline and hydrogen peroxide (H.0,) accumulation
in the leaves of olive cultivars ‘Zard’ and ‘Direh’ (p < 0.01).
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Fig. 3. The effect of high temperature stress on superoxide dismutase (SOD), peroxidase (POD) and ascorbate
peroxidase (APX) enzymes activity in olive leaf, cultivars ‘Zard’ and ‘Direh’ (p < 0.01).
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Fig.4. The relative expression of genes related to peroxidase (POD), superoxide dismutase (SOD) and ascorbate
peroxidase (APX) enzymes under high temperature stress (left) and after-stress stage (right) in the leaves
of olive cultivars ‘Zard’ and ‘Direh’ (p <0.01).
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Research article

The Impact of High Temperature Stress on the Activity of Some
Antioxidant Enzymes and the Expression Pattern of Relevant Genes in Two
Olive Cultivars

S. Ghanbarnejad, A. Soleimani*, E. Dastkar and A. Ajennit

Referring to the alleviating role of antioxidant enzymes in various abiotic stresses, the
impact of high temperature (heat) stress on the activity of some antioxidant enzymes as well
as their gene expression patterns were evaluated in one-year-old olive cultivars “Zard” and
“Direh”. For this, potted olive seedlings were transferred to the artificial growth chamber and
exposed to three different temperature regimes including 32°C (before-stress), 45°C (during-
stress) and 36°C (after-stress) through a completely randomized factorial design. Based on the
results, cumulative shoot growth (%) in “Zard”, and proline accumulation in “Direh” were
dominant in response to the heat stress. The activity of peroxidase (POD) and superoxide
dismutase (SOD) enzymes increased by high temperature stress in both cultivars. In after-
stress stage, the activity of ascorbate oxidase (APX) enzyme was soared just in “Zard” in
comparison with during-stress stage. The patterns of expression of POD and SOD coding
genes were in coordinate with their relevant enzymes activities, though the expression level in
cultivar “Direh” was about two times more than in that of “Zard”. With compared to the
before-stress stage, the expression of APX gene(s) was down regulated at both during-stress
and after-stress stages. Generally, olive cultivars “Zard” showed fewer fluctuations in terms
of the studied activities of the antioxidant enzymes and their relevant genes expression
patterns. Also, cultivar “Zard” had relatively quick recovery ability from heat stress based on
the analyzed traits.
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1. M.Sc. Student, Associated Professor and former Ph.D Students, Department of Horticulture, University of
Zanjan, Zanjan, lIran, respectively.
* Coressponiding author: asoleimani@znu.ac.ir



