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Research paper

Habitat Preference of Ground Dwelling Coleopteran Larvae

in Urban Forests
Yung-Jen Lu,” Rong-Ci Chang,” Chien-Yu Lin,” Chiao-Ping Wang"*
[ Summary ]

Urban forests and parks are important biodiversity hotspots in densely populated cities, but
little attention has been paid to soil invertebrates in urban green infrastructure. Ground-dwelling
beetles (GDBs) are an environmental bioindicator. Understanding their composition and habitat
preferences could improve urban park design and management in terms of soil ecosystem services.
GDB larvae in Taipei Botanical Garden were collected monthly in 20 pitfall traps and in forest
floor litter samples using Berlese funnels from February 2020 through March 2021 to monitor sea-
sonal changes and spatial distributions. Environmental factors, including tree diversity, basal area,
forest floor litter biomass, leaf area index, canopy openness, human disturbance, and canopy lay-
ers, were measured for each plot. Over 14 months, 107 GDB larva individuals were collected and
classified into 6 families including the Carabidae, Lampyridae, Staphylinidae, Discolomatidae, Te-
nebrionidae and Scarabaeida, where the non-carnivorous Staphylinidae and Discolomatidae were
most dominant. No difference was found between plots covered with grass litter, but the density of
Discolomatidae larvae significantly increased with forest floor litter biomass. The canopy structure
significantly affected the habitat preference of GDB larva. A redundancy analysis (RDA) indicated
that both the Staphylinidae and Discolomatidae larvae preferred open canopies, while the Staphy-
linidae seemed to be sensitive to human disturbance and preferred habitats far from pathways and
buildings. Our results suggested that in addition to urban forest structure and management, the
impacts of human activity on soil invertebrates should also be considered in urban park design and
litter management.

Key words: urban forest, ground-dwelling beetles, habitat preference, litter biomass, human distur-
bance.
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Table 1. The collected individual number of ground-dwelling Coleopteran larva using different

sampling methods

Sampling method Litter Pitfall trap Total
Carabidae 3 1 4
Lampyridae 0 1 1
Staphylinidae 39 11 50
Discolomatidae 44 1 45
Scarabaeidae 0 2 2
Tenebrionidae 5 0 5

Total 91 16 107
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Fig. 1. The seasonal change of collected ground-dwelling Coleopteran larva taxa and total
individuals from 20 sampling plots in Taipei botanical garden.
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Fig. 2. Influence of environmental variables on ground-dwelling Coleopteran larva using
Redundancy analysis. car: Carabidae, dis: Discolomatidae, lam: Lampyridae, sca: Scarabaeidae,
sta: Staphylinidae, ten: Tenebrionidae, FFLB: forest floor litter biomass, LAI: leaf area index, CO:
canopy openness, DP: distance to pathway, DB: distance to buildings, NAL%: artificial light source
at night. X: plot without canopy, o:plots with single canopy, e: plots with double layer canopy.
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Table 2. p value of the Pearson correlation analysis between Coleopteran larva taxa and
environmental parameter. Significant relationships after Bonferroni correction at p < 0.05 are tag
with". BA: basal area, FFLB: forest floor litter biomass, LAI: leaf area index, CO: canopy openness,
TSD: tree species diversity, DP: distance to pathway, DB: distance to building, NAL%: percentage
of artificial light source at night

BA FFLB LAI CcO TSD DP DB NAL%
Carabidae 0.48 0.82 0.47 0.67 0.28 0.13 0.14 0.02"
Lampyridae 0.61 0.85 0.65 0.92 0.44 0.65 0.14 0.65
Staphylinidae 0.06 0.27 0.54 0.29 0.40 0.01° 0.02" 0.28
Discolomatidae 0.35 0.02" 0.57 0.55 0.61 0.79 0.43 0.85
Scarabaeidae 0.14 0.47 0.15 0.48 0.58 0.27 0.88 0.36

Tenebrionidae 0.51 0.40 0.71 0.75 0.92 0.37 0.1 0.43
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Fig. 3. The influence of (A) soil surface cover ( 0 : grass, 1: forest litter) and (B) canopy layers (0:
no canopy, 1: single canopy, 2: double layer canopy) on the average collected Staphylinidae and
Discolomatidae larva individual number. Letters indicate significant pairwise differences among
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Bonferroni correction method, p < 0.05).
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