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Figure 1. Geographical location of the study area
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Figure 2. Embrotermic curve of the research years (2018-2021) based on the data of Ilam meteorological station
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Table 1. The value of some soil characteristics in the examined forest areas
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Table 2. Analysis variance of the effect of year, aspect and severity of crown dieback on the concentration of leaf
elements in Persian oak trees
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gure 3. Leaf nitrogen mean value of oak trees in sampling years and intensities of crown dieback
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Table 3. Leaf phosphorus mean value of oak trees in different sampling years and aspects
bz Glacys ;8 (ao)0) Hius cble

. . 15 paiges Lo
Phosphorus concentration (%) in aspects < °’T’“ J
ws:> South Jls North Sampling year
0.73° 1.182 2019
0.06° 0.082 2020
0.07° 0.092 2021
2.5 - a -
s ) 25 a
< 21 1g,.
c .~
2 3
=15 1 1 815 -
E 1 - b % S
5 b w g b b
o ~ oV
(=2] = O
1398 1399 1400 1398 1399 1400
Sampling year (s 1oy aiges Jlw Sampling year ;s y aigos Jlw
Gl paigad sl Jle jo oy (L5 10 5 v juie 5 el oo Sk -F S
Figure 4. Mean value of leaf potassium and magnesium in oak trees in sampling years
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Figure 5. Leaf calcium mean value of oak trees in sampling years and aspects
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Table 3. Leaf calcium mean value of oak trees in different aspects and intensities of crown dieback
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Abstract

Introduction: Monitoring the nutrients of tree leaves is crucial for understanding their physiological
responses to environmental stresses. This study monitored the status of leaf nutrients in Persian oak
trees (Quercus brantii Lindl.) affected by crown dieback during the years 2019-2021.

Materials and Methods: Two sites, one northern and one southern, were selected in the Mele-Siah area.
Five healthy trees and five declining trees were identified at each site. From each tree, 20 mature and
healthy leaves were collected and taken to the laboratory to measure the concentration of nitrogen,
phosphorus, potassium, calcium, and magnesium elements. Leaf sampling was conducted annually in
August over three years. Soil sampling was also conducted during the growing season over three years,
with a hole dug on the southern side of each tree crown to measure soil moisture in two horizons.
Results: The results showed that the amount of leaf nitrogen was highest (1.48%) in 2019 and lowest
(1%) in 2020, and it was higher in healthy trees (1.30%) than in declining trees (1.22%). The amount
of phosphorus was higher in the northern site in all years. The amount of potassium was highest
(2.22%) in 2019 and lowest (0.58%) in 2020. The amounts of leaf calcium and magnesium were
highest (1.8% and 2.36% respectively) in 2019 and lowest (0.57% and 0.69% respectively) in 2021.
Furthermore, the amount of calcium was higher in the northern site (1.29%) than in the southern site
(0.99%). The highest amount of calcium was found in declining trees (1.465%) in the northern site and
in healthy trees (1.241%) in the southern site. The results also showed that soil moisture was higher in
the northern site in all sampling years and was associated with annual changes, which affected the
changes in leaf nutrients over different years.

Conclusion: Considering the differences in soil moisture, soil acidity, and salinity of the studied sites,
as well as temporal changes in the concentration of leaf elements caused by climate changes, it can be
concluded that the crown dieback of Persian oak trees is related to the physiological mechanisms
involved in water and nutrient absorption.
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