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Article Info ABSTRACT

Article type: Background and Objectives: Earthworms, pivotal soil organisms,
Full Length Research Paper  profoundly influence soil's physical, chemical, and biological
characteristics, impacting subterranean biomass and biogeochemical
cycles. Their activities, altering soil porosity and organic matter
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natural and planted stands significantly impact earthworm populations.

Additionally, seasonal variations in climate and soil attributes play a
Keywords: crucial role in the distribution patterns and biomass of these organisms.
grilfona Cypress, This study aimed to explore the effects of natural and planted forest stands

aK,

on earthworm density and biomass across various seasons in six forest

Physical and chemical soil g4 45 within the Shast-Kalateh forestry plan.

characteristics,

T | variati .
emporat variation Materials and Methods: Two natural forest stands the productive

Ironwood-Hornbeam and low-yielding Persian Ironwood-Hornbeam, were
selected alongside four reforested stands in district one: Arizona cypress,
Caucasian alder, Chestnut-leaved oak, and a mixed Chestnut-leaved
oak-Caucasian elm. To ensure uniformity in topographic conditions,
encompassing slope, aspect, and altitude above sea level across all stands,
monthly soil samples were systematically gathered using a standardized
cylinder, with 30 samples collected from each forest type. Subsequently,
earthworms were manually extracted from these samples, dried at 60 °C,
and immediately weighed. Simultaneously, surface soil samples (0-10 cm
depth) underwent analysis for a range of physical and chemical properties,
including moisture content, bulk density, acidity, nitrogen levels, organic
carbon content, as well as concentrations of phosphorus and potassium.

Results: The results demonstrated a significant disparity in both the
average number (1.46) and biomass (0.2 g) of earthworms between natural
forest stands and planted stands. Across all seasons, earthworm biomass
exhibited a decreasing trend: spring (0.26 g) > winter (0.14 g) > autumn
(0.13 g) > summer (0.05 g). Interestingly, winter emerged as a period of
heightened earthworm activity in the Shast-Kalateh forest plains. Notably,
the highest number (1.7 individuals) and biomass (0.81 g) of earthworms
were consistently recorded in the 0-10 cm depth of the planted oak stand,

)



suggesting its success in fostering optimal soil conditions for earthworm
populations. These findings underscore the seasonal dynamics and depth
preferences of earthworms in response to varying environmental
conditions. Furthermore, earthworm populations in the study area exhibited
a strong correlation with specific soil characteristics, with acidity, moisture
content, and the carbon-to-nitrogen ratio identified as the most influential
factors.

Conclusion: This study revealed higher earthworm density and biomass in
natural forest stands compared to planted ones, suggesting more favorable
living conditions in natural environments. Among the planted stands, the
Chestnut-leaved oak stand exhibited the highest earthworm density and
biomass within the 0-10 cm soil depth, indicating its success in creating
optimal soil conditions for earthworm activity. Seasonal variations
significantly influenced earthworm biomass, with winter identified as a
particularly favorable period for their activity in the Shast-Kalateh forest
plain. These findings emphasize the importance of effective soil and forest
stand management practices in enhancing ecosystem health
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Figure 1. The location of the study area.
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Table 1. Comparative Analysis of Average Physico-Chemical Characteristics of Soil Across Investigated Forest Stands.
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Table 2. Spearman's Correlation Analysis between Soil Physico-Chemical Characteristics and Earthworm Biomass.
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Table 3. Comparative Analysis of Average Earthworm Density and Biomass in Forest Stands at Two Soil Depths.
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Figure 2. Comparative Analysis of Average Earthworm Density in Forest Stands Across Different
Seasons of the Year.
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