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Figure 1. Geographical location of the studied areas in Lorestan province
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Figure 2. Image from Google Earth related to Gaykan area in 2012
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Table 1. The percentage of trees decline in the three study areas
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Table 2. The values of structural indices in the three study areas
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Table 3. Density and structural characteristics (without units) of Gaykan forest species
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Table 4. Density and structural characteristics (without units) of Rimaleh forest species
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Table 5. Density and structural characteristics (without units) of Dadabad forest species
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Figure 4. Distribution of trees in plots in Dadabad area
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Abstract

Background and objectives: The Zagros forests of Iran are located in the Zagros Mountains,
distributed from the northwest to the southwest of the country. The high diversity of climate, soil, and
topography of theses forest has caused them to have a high biodiversity of fauna and flora which
makes it a valuable habitat for many endemic species in the country. Furthermore, these forests are
valuable ecosystems for water and soil conservation in western Iran. Stand structure is a key factor in
the growth, function, and disturbance regimes of forests. By examining the forest structure not only
the forest conditions such as species composition, succession are determined, but also the future of
forest in relation to growth, species diversity changes, and canopy cover could be predicted. The study
of spatial patterns is also a key attribute of forest ecosystem structure, for this reason ecologists have
improved a large number of different methods for quantifying spatial patterns. Disturbance is a major
driver of forest ecosystem dynamics which has a significant role in degradation and change in the
forest. The decline observed in the Zagros forest is one of the main disturbances that may have caused
changes in the structure and composition of forest ecosystems over recent years. Decline is a disease
complex that involves the interaction of multiple biotic and abiotic factors, with impacts that range
from partial crown dieback to tree death that depend on disturbance agent and severity or magnitude.
Amygdalus lycioides Spachs is a valuable species with high ecological, genetic, and economic values
which is suitable for afforestation and restoration of disturbed forests of Lorestan province. However,
this species has deteriorated in recent years; which every day become more critical. Since the
importance of structural characteristics for the management of forest stands and due to the sensitivity
and specialty of the Amygdalus lycioides Spachs in Lorestan forest, the study of the structure of its
stands using structural indicators can enhance management practices for this species. Therefore this
study aims to investigate the effects of the decline on structural characteristics of Amygdalus lycioides
Spachs as one of the most important species of Zagros.

Methodology: For this purpose, after initial field surveys, three major habitats of Amygdalus lycioides
Spachs in Lorestan province were selected (Gaykan, Dadabad, and Rimaleh). In each region, 5 one-
hectare plots were set up and the coordinates of all trees were recorded by the full calipering method.
For each tree, the decline percent was estimated by classes (1 = less than 5%; 2 = 5-33%; 3 = 34—
66%; 4 > 66%), based on signs and symptoms of dieback such as dried branches, signs of pests and
diseases and rotting of the crown and stem. Then structural characteristics such as diameter at breast
height, tree height, canopy height, and canopy diameters were measured. In each plot distance and
azimuth of each tree were recorded relative to a specific point. To study stand structure some indexes
including Uniform angle index, Mean directional, Differentiation index, and Mingling index, were
used. Structural indices were measured by Crancod ver 1.3 software.
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Results: In this research, the decline percentage of trees in each plot was recorded and the average
decline was calculated for each area. Based on the results, the highest (decline >66%) and lowest
(decline< 5%) were observed in Gaykan (36.4 %) and Dadabad (4.29%) regions respectively. The
results showed a random positioning for the trees in the studied areas before the decline, while after
the decline spatial distribution of trees tends toward a cluster pattern, Rimaleh forest has relatively
moderate mixing and Amygdalus lycioides being dominant than their neighbors before and after the
decline. The mean of the differentiation index shows a large difference between canopy coverings of
Amygdalus lycioides rather than other species.

Conclusion: In general, the decline had negatively impacted the structural characteristics of
Amygdalus lycioides stands, leading to reduced structural complexity. Species characteristics, relations
between neighbor species and heterogeneous environment, regeneration method, and severe
destruction are the main reasons for the cluster pattern distribution of trees. Furthermore, species
mixture is affected by the spatial pattern of trees and species with cluster patterns have a low mixture
with other species. Due to the widespread presence of Amygdalus lycioides in three study sites, the
crown dimension dominance of this species compared to other species can be proved. This finding can
be used for recognizing the ecological relationships between differenet species and be a prerequisite
for better ecosystem management and restoration activities. In order to manage these forests optimally,
it is necessary to know the aggravating factors of decline and control human interference and forest
destruction. Also, with the reduction of destruction factors, and protection of destructed stands, the
condition of these destructed stands will be more desirable.

Keywords: Spatial distribution pattern, Species diversity, Dimensional diversity, Dieback, Zagros.
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