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Article Info ABSTRACT

Article type: Background and Objectives: Understanding how forest management
Full Length Research Paper  practices and harvesting influence the leaf area index (LAI), and comparing
these effects to unmanaged stands, provides critical insights for informed
decision-making, sustainable forest management, and future planning. This

Article history:

Received: 01.03.2025 study aimed to assess and compare the LAI, volume, tree density, and basal
Revised: 02.15.2025 area in managed and unmanaged stands, both overall and by species, within
Accepted: 02.20.2025 the uneven-aged broad-leaved forests of ShastKalateh.

Materials and Methods: The study was conducted in management

Keywords: districts 1 (managed stand) and 2 (unmanaged stand) of Dr. BahramNia's

Forest management,

Hyrcanian forests, forestry plan. A systematic sampling approach was employed using a
Leaf area index, 200x150 m grid. Data on diameter at breast height (DBH), species type,
Tree density, and tree height were collected for each sample plot. Additionally, a
Volume 60x60%20 cm leaf litter trap was installed in each plot. Leaves were

collected monthly over one year and analyzed in the laboratory to
determine specific leaf area and dry weight per species. The LAI was
calculated for each species and aggregated for all species within each plot.
Volume per ha, tree density per ha, and basal area per ha were also
calculated. An independent t-test was used to compare these metrics
between managed and unmanaged stands.

Results: Descriptive statistics revealed that the overall LAI was higher in
the managed stand (6.63) compared to the unmanaged stand (6.03).
Species-specific LAI values in the managed stand were 1.76 for
F. orientalis Lipsky, 2.01 for C. betulus L., 1.87 for P. persica and 1.63 for
A. velutinum Boiss. In contrast, the unmanaged stand recorded values of
2.41, 1.44, 1.38, and 1.16, respectively. The independent t-test indicated a
statistically significant difference in the overall LAI between managed and
unmanaged stands at a 95% confidence level (P<0.05). However, no
significant differences were observed in standing volume, tree density, or
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basal area between the two stand types (P>0.05). Species-level analysis
showed significant differences in LAI for F. orientalis Lipsky, C. betulus
L., and P. persica between managed and unmanaged stands (P<0.05), but
no significant difference was found for A. velutinum Boiss (P>0.05).

Conclusion: The findings demonstrate that forest management and
harvesting significantly influence the LAI. Implementing suitable
management practices and precise harvesting techniques can enhance the
LAI, thereby improving forest productivity, carbon storage, and
photosynthetic capacity.
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Figure 1. Location of Iran and Golestan Province (A), ShastKalateh Study area (B), litter traps in forest stands
(C) and (D).
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Table 1. Results of descriptive statistics of leaf area index and characteristics of Tree density (n.ha™),

volume (m*.ha™") and Basal area (m*ha™) and leaf area index of C. betulus L, F. Oreintalis Lipsky,
P. persica and A. Velutinum Boiss species in managed and unmanaged stands.
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Figure 2. Histogram and box plot of leaf area index (a), volume (m*.ha™) (b), Tree density (n.ha™) (o),

and Basal area (mz.ha'l) (d).
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Table 2. Results of comparison of leaf area index and characteristics Tree density (n.ha™), volume (m*.ha™)
and Basal area (m*ha™) and species of C. betulus L, F. Oreintalis Lipsky, P. persica and A. Velutinum Boiss
in managed and unmanaged stands using independent t-test.
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Figure 3. Total leaf area index and species present in managed and unmanaged stands in ShastKalateh forests
of Gorgan.
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Figure 4. Quantitative forest characteristics in managed and unmanaged stands in the ShastKalateh forests of Gorgan.
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