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Abstract: Forest harvesting for stand regeneration and timber production inevitably alters insect, plant, avian, and
mammalian communities—key components of forest ecosystems. Therefore, understanding these successional changes
is crucial for maintaining ecological balance and ensuring ecosystem stability. Nevertheless, there is a scarcity of
direct comparative studies evaluating preharvest and postharvest biotic changes in Korea. Hence, this study was
conducted to investigate the ecological responses to environmentally sustainable retention harvesting practices in
Hongcheon and Chungju. Baseline surveys of soil, vegetation, insect, mammalian, and avian communities were
performed before harvesting in 2022, followed by postharvest surveys 1 and 2 years after logging. Ecological changes
were compared across the following three plot types: harvested plots, residual plots with partial tree retention, and
unharvested control plots. Harvesting temporarily altered the soil composition and caused short-term decreases in
species diversity across multiple taxa; however, diversity indices generally increased over time. Vegetation diversity
increased in both harvested and residual plots, with particularly remarkable gains in residual plots. Insect diversity
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also increased considerably, especially where partial retention was applied. For avian and mammalian communities,

the impact of harvesting appeared to vary according to the specific species. These findings provide a direct case

example of the immediate effects of eco-friendly logging on forest ecosystems. Nonetheless, considering that forest

management practices can exert long-term effects on these ecosystems, continuous monitoring is necessary to

accurately characterize the recovery process.

Key words: ecosystem-based management, green-tree retention system, aggregated retention, biodiversity, adaptive forest

management
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Figure 2. Schematic diagram of retention harvesting design.
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Figure 3. Species diversity (Shannon-Weaver Index) changes in vegetation after retention harvesting for the a) Hongcheon and b)

Chungju site.

Table 1. Temporal changes in vegetation composition for major species observed in the study sites before (2022) and after harvesting.
The importance value (IV) was calculated as the averaging of relative density (RD) and relative coverage (RC).

Site Species v RD RC
2022 2023 2024 2022 2023 2024 2022 2023 2024
Hongcheon Pinus koraiensis 80.6 68.5 67.9 74.7 48.2 473 86.5 88.7 885
Larix kaempferi 242 41.6 37.1 15.8 19.8 14.7 32.6 634 594
Quercus mongolica 233 100.0 744 243 100.0  50.0 222 1000 2.7
Lindera obtusiloba - 25.1 26.2 - 48.1 49.7 - 2.1 98.7
Quercus variabilis 17.3 41.7 16.4 17.2 23.1 18.6 17.4 604 220
Chungju Quercus variabilis 42.6 45.7 56.5 38.1 30.7 43.0 472 60.7  70.1
Quercus aliena 17.5 27.6 242 17.9 37.0 323 171 18.2 16.1
Quercus acutissima 24.5 10.3 25.2 21.5 8.0 15.6 27.5 12.6 348
Castanea creanta 13.4 11.3 7.8 10.5 8.0 6.7 16.3 14.7 8.8
Zelkova serrata 7.0 14.1 15.6 11.9 25.0 26.7 1.9 32 4.6
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Figure 4. Temporal changes in soil chemical properties of study sites, including a) organic matter contents (%), b) total N (%),
¢) available phosphorus (P,Os), d) cation exchange capacity (CEC; mol+/kg), and e) soil pH.

Table 2. Number of insect samples collected on the study sites.

2022 2023 2024
Family ~Species Family Species Family Species

Site Order

2022 2023 2024
Family Species Family Species Family Species

Site Order

Lepidoptera 13 34 22 83 16 92

Phasmida 0 0 0 0 1 1
Coleoptera 13 19 15 32 14 40
Hymenoptera 4 6 4 10 5 8
Hemiptera 11 17 10 13 12 20
Diptera 8 9 6 9 4 7
Hongcheon Trichoptera 1 1 4 4 7 8
Mantodea 0 0 1 1 0 0
Orthoptera 3 4 1 1 4 4
Mecoptera 1 1 1 1 1 1
Dermaptera 1 1 1 1 0 0
Neuroptera 0 0 1 1 0 0
Ephemeroptera 0 0 1 1 4 4
Odonata 1 1 0 0 3 5

Lepidoptera 12 50 18 64 21 163

Coleoptera 8 17 11 19 20 45
Diptera 4 4 3 3 4 8
Hymenoptera 3 9 3 7 3 7
Hemiptera 7 9 6 7 12 18
Neuroptera 1 1 1 1 0 0
Chungiu Orthoptera 4 6 0 0 3 3
Odonata 1 1 0 0 2 2
Phasmida 1 1 0 0 0 0
Blattodea 1 1 0 0 0 0
Dermaptera 1 1 0 0 1 1
Ephemeroptera 0 0 0 0 1 1
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Figure S. Species diversity (Shannon-Weaver Index) changes in forest insect species after retention harvesting for the a) Hongcheon
and b) Chungju site.
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Figure 6. Species diversity (Shannon-Weaver Index) changes in bird species after retention harvesting for the a) Hongcheon and
b) Chungju site.
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Hongcheon

Order Harvested Retained Control
Eutamias sibiricus 9.88 0.85
Apodemus agrarius 0.55 0.03
Sciurus vulgaris 0.14 3.87 2.85
Lepus coreanus 0.05 0.21 0.31
Naemorhedus caudatus 0.47
Hydropotes inermis 2.72 3.11 3.53
Capreolus pygargus 10.68 12.71 15.76
Sus scrofa 1.38 3.94 8.14
Mustela sibirica 0.21 0.07
Meles leucurus 1.20 10.36 8.81
Martes flavigula 0.21 1.22
Nyctereutes procyonoides 0.37 1.86 0.47
Prionailurus bengalensis 0.14 1.10 0.31
Erinaceus amurensis 0.68

Chungju
Order Harvested Retained Control
Eutamias sibiricus 0.06 0.76
Micromys minutus 0.39 0.06
Apodemus agrarius 0.07
Myodes rufocanus 0.03
Sciurus vulgaris 0.17 0.24
Lepus coreanus 0.07
Hydropotes inermis 0.06 20.17 29.41
Capreolus pygargus 20.06 4.71 16.26
Sus scrofa 8.86 3.10 10.87
Mustela sibirica 1.27 0.31
Meles leucurus 1.22 14.60
Martes flavigula 1.44 0.24
Nyctereutes procyonoides 1.88 0.35
Prionailurus bengalensis 0.39 0.06 0.42
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