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Extended Abstract

Background: It is essential to investigate the depth, strength, and main mechanisms of edge
effects and recreational activities to preserve species diversity in forest ecosystems. This study
aimed to evaluate edge effects and recreation on woody and herb species composition, richness,
and diversity in Hyrcanian broad-leaved forests.

Methods: Two treatments (control and recreational regions) were determined in the Noor forest
park, Mazandaran Province, to achieve research objectives. Five transects from the edge to the
forest interior were established in each region. Measurements of herb and tree layers were
collected at -5 (out of the forest stand), 0 (forest edge), 25, 50, 100, 150, 200, and 300 m along
each transect. In total, 45 sample points were assigned to each treatment. To collect data on tree
and shrub canopy cover, two rectangular sample plots of 200 m? (20 x 10 m) were laid out
perpendicular to the transect on the left and right sides at each point. The count, diameter at
breast height (> 5 cm), height, and canopy cover percentage were the variables measured in the
identified tree and shrub species. For sampling herbaceous species, 10 one-m? (1x1 m) subplots,
with five subplots on each of the right and left sides spaced one m apart, were determined at
each sampling point. The type and abundance of herbaceous species were recorded. Using a
light sensor device (model Lycor 250), the amount of light entering the forest floor at a height
of > 1 m above the ground surface was recorded at each sampling point. The species richness
and diversity of tree and herbaceous strata in the sample plots were evaluated using the total
number of species present in each sample plot, the rarefaction method, Shannon-Wiener species
evenness, and species diversity indices. The SHE method was used to determine the
contribution of species richness and evenness to the measurement of species diversity. After
calculating species diversity indices, GLM analysis and the Tukey test were used to compare
means between treatments. The magnitude of edge influence (MEI) and DEI for all were
calculated for species diversity indices and environmental variables. DEI for each variable was
calculated using the randomization test of edge influence (RTEI). Data were analyzed with R
software version 4.3.1.

Results: The light near the edge was more than the interior in the study areas, and the edge
positively affected the amount of light. Based on the results of the Rarefaction method and
overlap of confidence intervals of the curves related to the study areas, no species richness
differentiation was observed between the control and recreational areas. However, the non-
overlap of the tree diagrams reveals the highest and the lowest tree species richness in the
recreational and control areas, respectively. DEI values of light were -5, 0, 10, and 50 m in the
control forest and -5 and 0 in the recreational area. The number of trees per hectare in distances
from 10 to 150 m and the volume and basal area per hectare at a distance of 10 m were higher in
the control area than in the recreational area. In general, a positive effect of the edge was
observed on the species diversity indices of herb and tree layers. The results for the comparison
of species diversity indices between the control and recreational areas showed that species
richness and diversity of the herb layer were higher in the distances of 10-300 m of recreational
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areas than in the control area. In the tree layer, higher species richness was recorded in edges of
10-200 m of the control area than in the recreational area. For the evenness index, DEI values
were 10 and 0 m in recreational and control areas, respectively. Moreover, DEI values of herb
species richness and diversity were 0 and -5 m in control forests.

Conclusion: Based on the results, the forest edge is considered an essential part of the forest
landscape structure that significantly affects the structure, functions, and species diversity.
Regarding the tourism and recreation industry as one of the largest industries in the world and
its increasing importance, it is necessary to understand and improve the knowledge about its
effects and the severity of its impact (due to the construction of roads) on different variables for

better management and biodiversity conservation.
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Table 1. Quantitative, environmental characteristics and statistical comparison in recreational region and control
region (Lowercase letters show significant difference between distances in single region and * was used for
a significant difference between two regions in specific distance)

(e s22) gl g ol () 4t J1 lols
Basal area (m?) Frequency Distance from edge (m)

Control region Recreational region Control region Recreational region
- - - - -5
1.43+0.22° 0.97£0.18* 18.60 £2.87° 12.60 £2.38 % 0
1.76 £0.17* 0.870.24 21.60 £2.14* 9.40 +3.19 " 10
1.25+0.21° 1.32+£0.20° 1580+ 1.46° 9.40% 1.60 ** 25
1.35+£0.29* 1.10+£0.20* 15.40 £2.64* 10.20+ 1.98 ® 50
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Continued Table 1. Quantitative, environmental characteristics and statistical comparison in recreational region and
control region (Lowercase letters show significant difference between distances in single region
and * was used for a significant difference between two regions in specific distance)
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Figure 3. Rarefaction curves ralating to herb and tree layers
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Figure 6. The division of species diversity into components of species richness and evenness on the natural

logarithmic scale in the herbaceous and tree layers of the study areas. (In S : natural logarithm of Species richness, E
— natural logarithm of Evenness, H -Shannon -Weiner diversity index, In N: natural logarithm of frequency)
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