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Abstract

Old growth trees, as the most critical structural components of forest ecosystems, play a role that extends beyond that of
individual organisms, and their presence is vital for the ecological stability and balance of forests. Accordingly, this
study examines the quantitative and qualitative characteristics of old growth trees in the Baharbon district of Kheyroud
Forest. To this end, during a forest survey in the area, 60 old growth trees were randomly selected, and characteristics
such as frequency, species composition, and their quantitative and qualitative traits were recorded and analyzed. The
results indicated that the frequency of identified species, including Maple, Beech, Alder, Oak, and Hornbeam, was 24,
28, 6, 1, and 1 trees, respectively. The mean slenderness ratio for these species was 25.75, 28.09, 27.98, 20.29, and 20,
respectively. In terms of crown vitality, Oak and Beech showed the highest percentages, with 100% and 88.3%,
respectively. For trunk health, Alder and Oak demonstrated the highest proportions, at 72.2% and 66.7%, respectively.
ANOVA results indicated statistically significant differences at the 95 probability level for slenderness ratio, DBH, total
height, and volume, and at the 99 level for bole height and crown height. However, the crown area factor was not
statistically significant. Kruskal-Wallis test results for qualitative variables showed significant differences in crown
health, leaf color, trunk branching, and trunk shape up to the beginning of the crown. Overall, the results suggest that
the old growth trees of Kheyrud Forest, particularly Beech, Maple, and Alder, contribute significantly to forest
sustainability due to their morphological diversity and ecological roles. The assessment of morphological complexity
showed that Beech and Maple, owing to their more regular morphology and lower responsiveness, are more stable
against environmental changes, whereas Alder, with higher morphological variability, exhibits greater adaptability.
Differences in quantitative traits compared to previous studies are likely attributable to the region’s specific
conservation conditions. Meanwhile, the decline of certain species, such as Linden and Ulmus, due to diseases
highlights the role of biotic factors in altering species composition in these forests. This study, by elucidating the
morphological characteristics and biological health status of trees, highlighted their role in ecosystem resilience and
ecological functioning. The findings can provide a scientific basis for identifying key species, enhancing forest
sustainability, and supporting conservation-oriented policymaking.

Keywords: Ecological Sustainability, Quantitative and Qualitative Characteristics, Kheyrud Forest, Morphology, Old-
Growth Trees.
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