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Study of antioxidant enzymes activity of Fagus orientalis Lipsky to
environmental changes along altitude gradient (case study: Guilan

forests, Masal)
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Abstract. To understand the Eco physiological adaptation mechanisms of Fagus orientalis Lipsky to altitude changes,
the activities of Peroxidase (POD), Catalase (CAT), and Ascorbate peroxidase (APX) in leaves of Fagus orientalis in
different altitudes (Al: 700 m, A2: 1200 m, A3: 1700 m above sea level) was studied in the forests of Guilan. Samples
of leaves were collected from southern and northern parts of the crown of healthy and mature trees. The results of
analysis variance showed that there was a significant difference between and within the population for the activity of
catalase and peroxidase enzymes at the probability level of 0.05. With the increase of altitude, the activity of catalase
and peroxidase increased but the activity of Ascorbate peroxidase enzyme initially increased and subsequently
decreased as the elevation went higher from the middle altitude. Also, the results showed that the enzymatic activity of
peroxidase and catalase in the leaves gathered from the tree-crown of the northern part was more than those of the
southern part.
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Table 1. Specifications of the study areas.
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Table 2. Changes in the activity of the enzymes studied in the beech leaves in northern and southern axes of the tree

crown along different altitudinal gradient.
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Table 3. Results of nested crossed analysis of variance for enzyme activity along different altitudinal gradient.
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Fig. 1. Peroxidase enzyme activity in the northern direction leaves of the F. orientalis trees crown at different altitudes

(T1 to T10 represents the trees sampled at the first altitude (700 m), the second altitude (1200 m) and the third altitude
(1700 m), with the standard error of measured values).
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Fig. 2. Peroxidase enzyme activity in the Southern direction leaves of the F. orientalis trees crown at different altitudes

(T1 to T10 represents the trees sampled at the first altitude (700 m), the second altitude (1200 m) and the third altitude
(1700 m), with the standard error of measured values).
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Fig. 3. Catalase enzyme activity in the northern direction leaves of the F. orientalis trees crown at different altitudes

(T1 to T10 represents the trees sampled at the first altitude (700 m), the second altitude (1200 m) and the third altitude
(1700 m), with the standard error of measured values).
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Fig. 4. Catalase enzyme activity in the Southern direction leaves of the F. orientalis trees crown at different altitudes

(T1 to T10 represents the trees sampled at the first altitude (700 m), the second altitude (1200 m) and the third altitude
(1700 m), with the standard error of measured values).
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Fig. 5. Ascorbate peroxidase enzyme activity in the northern direction leaves of the F. orientalis trees crown at different

altitudes (T1 to T10 represents the trees sampled at the first altitude (700 m), the second altitude (1200 m) and the third
altitude (1700 m), with the standard error of measured values).
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Fig. 6. Ascorbate peroxidase enzyme activity in the southern direction leaves of the F. orientalis trees crown at

different altitudes (T1 to T10 represents the trees sampled at the first altitude (700 m), the second altitude (1200 m) and
the third altitude (1700 m), with the standard error of measured values).
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Table 4. Physiological plasticity (PPI) of F.orientalis at different altitudes.
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