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Article Info ABSTRACT
Article type: Background and Objectives: Competition among trees plays a pivotal
Full Length Research Paper  role in shaping the development, structure, and dynamics of forests,
prompting ecologists to delve into quantifying these interactions. The vast
Article history: forests span_nin_g_ Lorestan province, poyering an area of 1,112,475.ha,
Received: 02.29.2024 represent significant ecosystems Wlthln the Mldgjlg Zagros region,
Revised: 08.18.2024 predominantly characterized by Iranian oak. Within these forests,
Accepted: 08.13.2024 Hawthorn stands out as a crucial wood species, frequently found as a
companion species and occasionally forming pure forests in specific areas.
This study was conducted to investigate and compare crown competition

Keywords: and spatial distribution patterns of Hawthorn across two distinct forest
Ecology, formations and companion species.

Forest habitat,

Hawthorn,

Materials and Methods: In this study, two distinct forest habitats,
Khoshkeroud (predominantly hawthorn) and Perk (dominated by oak),
located in Khorramabad, were analyzed. Following a thorough survey of
the forests to pinpoint areas rich in Hawthorn species and conducive for
crown competition assessments, approximately 45 ha of suitable study
areas were delineated. Within these relatively uniformly distributed forest
zones, 45 central Hawthorn trees were identified, each exhibiting crown
overlap with at least one neighboring tree. To identify competing trees, the
crown overlap method was employed. The level of competition was
quantified by assessing the ratio of the central tree's crown size to that of its
neighbors. Spatial patterns were analyzed using the uniform angle index.
Various data, including the distance and azimuth of neighboring trees, the
height of central trees, and the crown diameters of both reference trees and
competitors, were meticulously recorded. Given the non-normal
distribution of the data, as indicated by the Kolmogorov-Smirnov test, the
non-parametric Mann-Whitney test was applied to compare means across
the studied variables. This comprehensive methodology aimed to shed light
on the intricate dynamics of crown competition and spatial distribution
patterns within these distinct forest ecosystems, offering valuable insights
into the interplay among tree species in these habitats.

Zagros

Results: The distinct characteristics of the Khoshkeroud and Perk habitats
manifest in notable differences in species types and diversity within these
environments. Notably, the average distance to influential neighbors in
terms of competition reveals a substantial contrast, even when other
characteristics exhibit minimal divergence. Specifically, the BDC index
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highlights a significant dissimilarity between the two habitats: in
Khoshkeroud, central trees contend with up to four neighboring trees,
whereas in Perk, central trees typically interact with a maximum of three
neighbors whose crowns overlap. Moreover, the composition of influential
neighbors varies markedly between the two habitats. In Perk, over 80% of
neighboring trees belong to species other than Hawthorn, while in
Khoshkeroud, these non-Hawthorn species constitute only a small fraction
of the neighboring tree population. Further accentuating the habitat
disparities, the results derived from the uniform angle index underscore
distinct spatial distribution patterns of Hawthorn species in the
Khoshkeroud and Perk habitats. Despite the pronounced differences in
species composition and spatial arrangement, the competition index results
concerning reference trees do not exhibit significant disparities between the
two habitats. This finding of this study suggests that while the ecological
dynamics and species interactions vary considerably between Khoshkeroud
and Perk, the impact on competition levels among reference trees remains
relatively consistent across these diverse forest environments.

Conclusion: Given the Hawthorn genus's potential for afforestation of
degraded regions in the Zagros area, attributed to its valuable traits like
edible fruits and its role as a pioneer and nurse species, the findings of this
study offer practical insights for afforestation and forestry practices. The
implications of this research extend to the realm of reforestation strategies,
emphasizing the significance of leveraging Hawthorn's characteristics for
sustainable land restoration and forest management efforts.
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Figure 1. Geographical location of the study areas.
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Figure 2. The method of identifying competitors of the central tree through crown overlap. Central tree j
(Red circle), competitor i (Green circle) and not considered trees (uncolored circles). (Adapted from (1)).
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Table 1. Descriptive characteristics of Hawthorn species in the investigated stand.
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