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Extended Abstract

Background and objectives: The Hyrcanian forests play a crucial role in carbon storage, soil and water
conservation, and climate change mitigation. Previous studies on the silvicultural management of these
forests have primarily focused on estimating stand volume and structural characteristics. However, the
effects of different management regimes — particularly the shelterwood system — on aboveground
biomass, a key indicator of carbon sequestration, remain unclear. The main objective of this study was to
quantify and analyze the effects of shelterwood management treatments on tree quantitative
characteristics and aboveground biomass in the beech (Fagus orientalis Lipsky) forests of Kelardasht,
northern Iran.

Materials and methods: The research was conducted in Compartment 5 of the Kelardasht forest
management plan. Five management treatments were selected: control, shelterwood, partial shelterwood,
shelterwood with improvement cutting, and unmanaged (outside the management plan). In each
treatment, five 0.5-hectare plots were randomly established. Diameter at breast height (DBH), total
height, and stem height were measured, and tree volume was calculated. Aboveground biomass was
estimated using tree volume, wood specific gravity, and FAO expansion factors. Data were analyzed
using one-way ANOVA and independent t-tests.

Results: Results showed that mean diameter at breast height (DBH) and total height were significantly

greater in unmanaged treatments (control and areas outside the management plan) compared to managed
treatments. The control treatment exhibited the highest aboveground biomass at 613.58 t ha™!, whereas the
complete shelterwood treatment had the lowest at 272.56 t ha™', representing a 56% reduction relative to
the control. The partial shelterwood and shelterwood with improvement cutting treatments had mean
biomass values of 417.13 and 273.61 t ha™!, respectively. These trends were consistent with structural
indices such as stand volume and total height; even-aged stands resulting from complete shelterwood had
lower biomass, while uneven-aged structures in partial shelterwood and control treatments demonstrated
superior performance.

Conclusion: The findings suggest that the partial shelterwood method is a suitable option for the mid-
elevation forests of Kelardasht, as it combines significant economic benefits with biomass levels closest
to those of the control treatment, while preserving the advantages of uneven-aged forest structures. This
study is the first to demonstrate that extending the shelterwood regeneration period can lead to the
development of natural, uneven-aged stands exhibiting characteristics of sustainable forests.
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Figure 1- The study area
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Figure 2- Distribution and comparison of mean DBH (a), tree height (b), and stand volume per hectare
(c) under different forest management treatments (Control (CON), Shelterwood System (SHS),

Shelterwood with Incomplete harvesting all trees (SHI), Shelterwood with Thinning (SHT), NO Forestry
Plan (NFP) and Comparison of mean DBH (d), height (e), and stand volume per hectare (f) between
manage and unmanage stands (Red dots indicate the mean values in the chart) using violin plots and
statistical analysis of mean differences).
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with Thinning (SHT), NO Forestry Plan (NFP) (a).
Comparison of mean tree biomass between manage and unmanage treatments (b).
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