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Avrticle Info ABSTRACT

Article type: Background and Objectives: Afforestation with oak species (Quercus
Full Length Research Paper  prantii Lindl) has been done for the restoration of degraded areas in Zagros
forests, but few studies have been conducted on leaf and soil nutrients
dynamics concerning natural trees (old growth and coppice stands). The

Article history: aim of this research is to compare the nutritional elements of Persian oak

Received: 12.27.2022

Revised: 03.04.2023 leaves in their natural form (old growth and coppice stands) with afforested
Accepted: 03.11.2023 forms (average age of 30 years).

Materials and Methods: According to the objectives of the study, in the
Keywords: city of llam, where afforestation with Persian oak species was carried out
Afforestation, close to its natural stands, samples of leaves and soil (<20 cm depth) were
Iranian oak, taken during the two seasons of spring (April) and summer (September) to

Nutrient elements,

Zagros forest study changes in physical and chemical properties of the soil such as

carbon, nitrogen, phosphorus, potassium, calcium, and magnesium.
Two-way analysis of variance (GLM) was used to compare the soil and
leaf characteristics between different regions. Principal component analysis
(PCA) and Pearson's correlation test were also used to analyze the
relationships between soil and nutritional elements of leaves and their
changes in different forms.

Results: The results showed that leaf nitrogen and phosphorus were
affected by different forms of oak species and seasons, and their amount
was higher in spring than in summer. The amount of leaf nitrogen in
old-growing form (20.2% to 1.68%) and in planted form (1.78% to 1.25%)
was higher in spring than in summer. The amount of leaf calcium in
summer was between 1.5 and 2 times higher than in spring (planted oak;
303.66 ppm to 170.33 ppm, coppice; 282.33 ppm to 149.33 ppm, standard
trees, 285.66 to 233 mg/kg). Leaf potassium was also affected by different
oak forms and seasons. It was higher in spring than in summer and in old-
growth stands (201.16 mg/kg) and planted stands (161.47 mg/kg), the
amount of which was 1 to 1.5 times higher than that of coppice trees
(128.30 mg/kg). The PCA and Pearson’s correlation showed that different
forms of oak can be separated from each other in two seasons.
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Conclusion: Therefore, it can be said that the planted Persian oak stand is
similar to the old growth stand in terms of nitrogen, potassium, and
phosphorus elements; however, these elements were higher in the old
growth stands than in coppice stands. In addition, in the planted stand, the
amount of leaf elements was higher in summer than in spring.
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Figure 1. The location of the region and studied tree forms.
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Table 1. GLM analysis of leaf nutrients in different forms of Q. brantii in spring and summer
(Bold numbers indicate a significant difference at the 5% level).

G585 oS
(N) Nitrogen (C) Carbon oIl am s
S ST DER O . Sl Sl df
P-value Mean squares P-value Mean squares
0.022 6.851 0.493 0.575 0.333 3.009 1 J?
Season
0.030 4777 0.344 0.144 2.291 20.732 2 £
Form
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Season x Form
(K) Potassium (P) Phosphorus ol am s
Slsnn o . Slapps Kile (Sl me pan - Sl r S df
P-value Mean squares P-value Mean squares
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Figure 2. Leaves nutrient in different forms of Q. brantii in spring and summer,
different letters on the columns indicate significant differences at the 5% level.
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Table 2. Soil properties in different forms of Q. brantii in spring and summer
(different letters indicate significant differences at the 5% level).
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Figure 3. Principal component analysis (PCA) of soil and leaf nutrients, OC: soil organic carbon,
N: total nitrogen in soil, K: exchangeable potassium in soil, P: available phosphorus in soil, Ca: calcium
in soil, Mg: magnesium in soil, C leaf: total carbon in leaf, N leaf: total nitrogen in leaf, K leaf: leaf potassium,
P leaf: leaf phosphorus, Ca leaf: leaf calcium, Mg leaf: leaf magnesium.
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Table 3. Pearson correlation between soil and leaf nutrients in spring and summer.
** indicates significance at 0.01 level and * indicates significance at 0.05 level, ™ means no significant difference.
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