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Avrticle Info ABSTRACT

Article type: Background and Objectives: Selective harvesting is widely recognized as
Full Length Research Paper an effective strategy in sustainable forest management because it helps
conserve species diversity and maintain the ecological structure of forest
stands. By selectively removing mature trees, this method minimizes stand

Article history: disturbance while sustaining essential ecosystem functions. It also plays an
Received: 09.15.2025 important role in regulating forest biomass. The present study was
Revised: 11.17.2025 conducted to evaluate the effects of selective forest management on
Accepted: 12.22.2025 biomass dynamics in a mixed hornbeam—Persian ironwood stand by

comparing a harvested stand with an unmanaged control stand.

K_eyWOFd51 Materials and Methods: The study was carried out in two forest
Biomass, series within the Dr. Bahramnia Educational and Research Forest
D_eadwood, (Shast Kolateh). One series had been subjected to selective harvesting,
thter,_ while the other served as an unharvested control. Sampling was performed
Selection system, using a systematic random grid (300 x 400 m), resulting in 70 half-ha plots
Soil Organic Carbon distributed across 24 parcels in both stands. Data were collected for live

trees and deadwood, and five biomass components were measured or
estimated: aboveground biomass, belowground biomass, deadwood
biomass, litter biomass, and soil organic carbon. Aboveground biomass
was estimated using allometric equations. Belowground biomass was
determined through soil sampling and root separation. Litter biomass was
calculated by weighing litterfall collected over a six-month period.
Deadwood biomass was assessed based on species identification and decay
class. Soil organic carbon was estimated from soil samples through
analysis of organic matter content.

Results: Mean aboveground biomass was 62 t ha™ in the harvested
stand and 54 t ha™ in the control stand, with no significant difference.
Belowground biomass averaged 6.5 t ha™ in the harvested stand and 4.6
t ha™ in the control, also showing no significant difference. Deadwood
biomass was 21 and 19 t ha™ in the harvested and control stands,
respectively, without significant difference. Litter biomass was identical in
both stands (1.2 t ha™). Soil organic carbon biomass was 84 t ha™ in the
harvested stand and 83 t ha™ in the control, again with no significant

Ly



difference. The only significant difference between stands was found in
tree biomass, which was higher in the harvested stand.

Conclusion: Soil organic carbon was the largest biomass pool, averaging
84 t ha™ and accounting for approximately 57% of total biomass, followed
by aboveground biomass (36 t ha™, 25%). Among the five biomass
components, only tree biomass showed a significant difference between
stands, with higher values in the harvested stand. These findings suggest
that selective harvesting, when applied with controlled intensity, can
maintain or even enhance biomass stocks and may therefore be
recommended as a sustainable management approach for natural forests.
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Figure 1. Sampling layout in district one and two - Shast-Kalate forest, Gorgan.
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Table 1. Basic characteristics of control and harvested stands.

S S Slre Gl >l oSl & ged 3l
Coefficient of variation Standard deviation Mean Sample size Olge
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03 piY 03 85
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Table 2. Table for testing the normality of variables.
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Table 3. Table of test for the difference between two groups of data.
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Figure 2. Box plot of 5 biomass sources in harvested and control stands.
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Figure 3. Violin diagram of the distribution of data for the 5 biomass sources in harvested and control stands.
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