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Effect of Earthworms on Collembola Abundance
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ABSTRACT

Earthworm, a prominent ecosystem engineer within many terrestrial ecosystems, can exert profound
influences on various abiotic/biotic environments through bioturbation processes such as burrowing,
casting and mixing of litter and soil. In this study, we investigated how the presence or absence of
earthworm (Oligochaeta) can alter the soil physico-chemical conditions and ultimately the distribution
and abundance of Collembola which constitutes a large proportion of the soil fauna. During September
2010, soil organisms along with soil samples were collected from randomly installed 20 plots in Mt.
Gwan-ak. We examined the differences in the abundance of Collembola among plot samples in respect
to the presence/absence of earthworm and soil physico-chemical conditions (i.e., pH, PO,>, NO57,
organic matter (OM), electrical conductance and water content). Analysis of soil physico-chemical
environment revealed a significantly higher organic matter content and electrical conductance in plots
with earthworm compared to plots without earthworm. Abundance of Collembola were not only higher
in plots with earthworm than in plots without earthworm, but were also positively correlated with
availability of OM present in the environment. The results suggest that positive impacts of earthworm

on the abundance of Collembola in this study may have been due to their ability to effectively modify
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soil physico-chemical conditions favored by Collembola. Such conspicuous influence of earthworm’s

activity on below-ground community suggests their potential significance in forest restoration or

revegetation process.
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Figure 1. study site (Mt. Gwan-ak). O indicate study
plot.
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Table 1. Composition of soil organisms in two plot groups (with/without earthworms) presented as average specimen
count per plot and relative abundance (%) of each taxonomic group. All specimens were identified to order
except the specimens from class Diplopoda, Pauropoda, Chilopoda, Symphyla, Rotatoria, Nematoda. For
Wilcoxon signed-rank test (Siegel, 1956) : no significant difference in the taxonomic composition between
the two groups (total number of taxanomic group, n=24; number of negative signs, x=10; p=0.541).

with worms (n=9)

without worms (n=11) with worms > without worms

average No. of specimens per plot, (percentage)

Acari 78.9 (28.55%)
Amphipoda 0.0 (0.00%)
Araneae 0.9 (0.32%)
Chilopoda 22 (0.80%)
Coleoptera 2.6 (0.92%)
Collembola 150.9 (54.60%)
Dermaptera 0.2 (0.08%)
Diplopoda 0.1 (0.04%)
Diptera 6.6 (2.37%)
Hemiptera 2.0 (0.72%)
Hymenoptera 73 (2.65%)
Isoptera 0.8 (0.28%)
Lepidoptera 0.3 (0.12%)
Nematoda 0.6 (0.20%)
Neuroptera 03 (0.12%)
Oligochaeta 5.7 (2.05%)
Opiliones 38 (1.37%)
Pauropoda 0.0 (0.00%)
Protura 0.0 (0.00%)
Pseudoscorpion 1.0 (0.36%)
Rotatoria 5.8 (2.09%)
Symphyla 5.7 (2.05%)
Tardigrada 0.0 (0.00%)
Psocoptera 0.8 (0.28%)

80.3
0.1
1.0
1.8
4.7

315
0.1
0.3

15.2
1.0
3.7
0.3
0.1
0.0
0.0
0.0
0.8
0.2
1.2
22
0.0
3.1
0.5
0.2

(54.17%) —

(21.29%)

(10.25%)

(0.06%) -
0.67%) -
(1.23%)
(3.19%) -

+

+ +

(0.06%)
(0.18%)

0.67%)
(2.52%)
(0.18%)
(0.06%)
(0.00%)
(0.00%)
(0.00%)
(0.55%)
0.12%)
(0.80%)
(147%)
(0.00%)
(2.09%)
0.31%)
0.12%)
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Figure 2. The abundance of soil organisms in the pres-

encefabsence of earthworms. Bars indicate
average number of soil organisms per plot
(NW : without worms; W : with worms).
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Table 2. Physico-chemical conditions in plots with/without earthworms; their correlation with number of individual
Collembola collected from each plot (* significant difference at p<0.10; *+ significant difference at p<0.05).

F No. of Collembola/plot
without worms  with worms P
(df=1) .
p
PO,” (mg/L) 1.57 (= 1.13)  0.90 (= 0.37) 2411 0.138 0.194 0412
NO; (mg/L) 586 (+ 4.9 44 (£3.5 0142 0711 0.066 0.784
water content (WC; %) 2328 (+10.33) 16.82 (+ 7.62) 2.586 0.125 0.413 0.070+
electrical conductance (EC; us) 30.99 (+12.67) 17.02 (+10.82) 7.533  0.013+ 0.257 0.273
organic matter (OM;%) 0.087(+0.045)  0.053(£0.032) 4.058 0.058+ 0.539 0.014#+
pH 447 (+ 029) 4.59 (£ 0.31) 0.836 0.373 0.214 0.365
. 1999). TebA] F TgAbole] Ueht EGE
C R M Aol Aole] 54 B i3t HEE
Z 4T 7 Ao, ol5e] B A
PR
: W 9% Fohe ofd 494 2A5L 19
R e o, Aol o3 4 - Aoz FIE
= Aoz HE Zo] i FAHE Ao|th
g 100
3. EE7|e} X|™o|, 12|7 EY |7|= sk}
g T
N W of 2t

Figure 3. The abundance of Collembola and Acari in
the presence / absence of earthworms. Bars
indicate average number of individual organ-
isms per plot (NW : without worms; W :
with worms).
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