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Abstract The millipede (Diplopoda) is an important large soil arthropod in terrestrial ecosystems and plays
a vital role in the degradation of organic matter. However, there has been limited investigations of millipede
biodiversity in China’s forest ecosystems. The species, density, and biomass of millipedes were studied using a
quadrat survey in natural evergreen broad-leaved forest, artificial evergreen broad-leaved forest, and coniferous
and broad-leaved mixed forests in Longquan Mountain Urban Forest Park, Chengdu. The relationship between
the millipede densities and soil factors were analyzed using correlation analysis. Regression models were used
to stimulate the relationship between biomass and body length of the Spirobolidae family of millipedes. Results
indicated that seven species belong to two orders and four subfamilies. Spirobolus walkeri was the dominant
species. The number of individuals and species was the highest in the natural evergreen broad-leaved forest,
followed by artificial evergreen broad-leaved forest. The millipedes were mainly distributed in the surface sail,
and their abundance decreased with soil depth. The diversity and density of millipedes in the natural evergreen
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broad-leaved forest were higher than those in the artificial evergreen broad-leaved forest and the coniferous
and broad-leaved mixed forest. The average length of the millipedes in the artificial coniferous and broad-leaved
mixed forest was significantly greater than that of the natural and artificial evergreen broad-leaved forest. The
millipede biomass was the highest in the artificial evergreen broad-leaved forest. The power model was effective
for establishing the regression relationship of the body length and weight of the Spirobolidae. The millipede
density was significantly positively correlated with soil moisture and total phosphorus content, and negatively
with the C/N and C/P of the forest soil. The results suggested that forest type, soil moisture, total phosphorus,
C/N, and C/P were the key factors affecting the millipede distribution and density in soils.
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Table 1 Basic conditions of the sample plots
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I 104.288°E 30.502°N 998 Phoebe zhennan, Lindera megaphylla, Sarcococca ruscifolia, Chimonobambusa
quadrangularis, Trachycarpus fortunei, Bolbitis heteroclita, Iris japonica, Reineckia carnea
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111 104.293°E  30.526°N 648 kbR DA% Quercus acutissima, Pinus massoniana
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[ : Natural evergreen broad-leaved forest; Il : Artificial evergreen broad-leaved forest; I1I: Artificial coniferous and broad-leaved mixed forest.
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Fig. 1 Vertical distribution of soil millipedes in different forest types. | : Natural evergreen broad-leaved forest; II: Artificial evergreen broad-
leaved forest; III: Artificial coniferous and broad-leaved mixed forest. Data in the figures are mean + SE, N = 3. Small letters denote statistical
significance; same letters indicate no significant difference, while different letters indicate significant difference ( P < 0. 05).
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forest. Data in the figures are mean + SE, N = 3. Small letters denote
statistical significance; same letters indicate no significant difference,
while different letters indicate significant difference (P < 0. 05).
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Table 2 Millipede density, average length and biomass in different types of forest

KRR W G AR
Natural evergreen broad-leaved

Artificial evergreen broad-leaved

N L& Fa YR AE bk
Artificial needle broad-leaved mixed

N L 4 ] R

® b forest forest forest
Family Species R [Z3S EX7/h R [Z3IS Gt/ £ (i3S Bt/
Density Bodylength Biomass Density Body length Biomass Density Bodylength Biomass
(nfind. m?  (f/mm) (mlgm?®)  (nfind.m?  (//mm) (mlgm?®)  (nfind.m?)  (/mm) (mlg m?)
11 # %} Spirobolidae 1 8.00 64.29 10.67 47.37 8.00 64.11
Tt i A
Doratodesmidae 2 1.33 5.00
2R 3 5.78 4.42 4.44 4.44
Paradoxosomatidae 4 178 5.83 7.91+2.29a 0.44 703 8.53+4.19a 8.47 +4.27a
5 2.22 5.20
7 BB
Polydesmidae 6 0.89 3.14 3.1 9.75
7 0.89 39.42 0.44 4.05
“F15 Average 20.89 25.59 18.67 26.47 8.44 62.72
=3 LERSK-EEH1ESH
Table 3 Length-weight equation parameters for Spirobolidae
P H i K i pi . b 2 P
Group Number Length range (//mm) Model
LR 24.666 -641.080 0.840 0.000
Spirobolidae 60 10-139 0.047 23.185 0.862 0.000
2114 0.098 0.914 0.000

1203/

L: MR, fRHE (THE/mg) = a + b (EK); E: 5HHAL, InfAH (TH/mg) = In a + b kK) ; P: WEEHAL, InfAfE (TH/mg) =Ina + b (InfAK) .
L: Linear model; weight (dry mass/mg) = a + b (length). E: Exponential model; In Weight (dry mass/mg) = In a + b (length). P: Power model; In
Weight (dry mass/mg) = In a + b (In length).
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Fig. 3 The linear relationships between millipede density and relevant soil factors.
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Table 4 The correlation analysis of millipede distribution and soil factors
A RIESKE TR E B ALK st s
Forest  Soilwater  Bulk density pH Total nitrogen  Total organic C/N Total phosphorus  Total calcium C/P
type content (P/%) (o/g cm™) (wigkg')  carbon (w/g kg™ (w/mg kg™) (wig kg™
1 48.60+0.97c 0.83+0.06a 5.64+0.28b 4.55+0.44b 4526+4.52b 9.96+0.30a 640.67 +102.39b 1.99+0.47b 73.12+8.84a
I 4252+0.56b 111+0.07a 6.47+047b 221+058a 2259+4.31a 10.08+0.80a 283.00+9.24a 1.24 +0.13ab 80.32 + 16.49a

0.50 + 0.05a 205.76 + 21.40b

Le KRR GBAN AR 10 N TR SRR T A TR, B o S £hR iR, n = 3. NS FRAREEIEESR, MR TRZERANEE,

KT %7 8% (P<0.05).

[ : Natural evergreen broad-leaved forest; II: Artificial evergreen broad-leaved forest; I11: Artificial coniferous and broad-leaved mixed forest. Data
in the figures are mean + SE, n=3. Small letters denote statistical significance, same letters indicate no significant difference, while different letters

indicate significant difference ( P < 0. 05).
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