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ABSTRACT

One year study with litter bags(mesh size - 0.4mm, 08mm, 1.7mm and 50mm) was carried out to
investigate the soil invertebrate community in the process of leaf decomposition in Namsan and
Kwangreung deciduous forests, which were considered to be under different degrees of environmental
selective pressure, Soil animals collected from litter bags were classified into the class of order or higher
taxa, Acari and Collembola were major groups: Acari and Collembola were about 60% and 30% of total
soil animals in their numbers, respectively. Among minor groups, Diptera, Araneae, Diplopoda, Coleoptera
and Chilopoda were comparatively dominant. In Namsan forest which was considered to be under higher
environmental selective pressure than Kwangreung, the densities of Acari and Collembola were somewhat
higher than in Kwangreung, although there was no statistically significant difference between two sites.
The densities of Chilopoda, Enchytraeidae and Nematoda were much higher in Namsan than in
Kwangreung but Diplopoda and Symphyla were much more in Kwangreung. It was expected that those
groups could be used as bioindicators. The densities of Acari and Collembola were very low until March,
and then showed the peak in May. But they decreased slowly until November. There was no significant
difference among the mesh sizes of litter bags in the densities of Acari and Collembola but other groups
of soil invertebrates seemed to be prevented from immigrating into the litter bag of mesh size 04mm.
Decomposition rate of litter in the litter bag was low in early stage of decomposition. The % residual
mass over initial mass at 8 months after litter bag introduction in the field was over 80%. Thereafter, %
residual mass decreased more fast and was about 60% at 1 year after litter bag introduction. There was
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little evidence for the effects of soil invertebrates upon the litter decomposition in the period of this study.

And there was no significant difference between Namsan and Kwangreung or among mesh sizes of litter

bags in the decomposition rate.
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dutdoz FAANHAY BIAsEE FE F
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(Coleoptera) 0.7%, AMJ&(Chilopoda) 05% <2
2 23 FE o|FUL.

Table 1. Total number* of soil animals collected
from litterbags in Namsan and
Kwangreung deciduous forests

Sampling site and mesh size of Litterbag

Grand Percen-

Soil animal Namsan total’ tage(%)

Kwangreung

1.70m 50en 0.4sm 0.8om 1.7mm 50mm

Arachnida 2780 3123 2160 2831 2350 2886 16130 616

Acari 2748 3075 2146 2804 2246 2831 15850 605
Araneae 28 kil 12 11 98 2 228 09
Pseudoscorpion 4 11 2 16 6 13 52 02
Chlopoda 52 52 4 6 9 § 131 05
Diplopoda 4 4 18 % 61 66 209 08
Symphyla 1 0 16 4 10 8 39 01
Insecta 1897 2163 1391 1272 1478 1390 9591 366
Protura 2 0 0 0 0 0 2 00
Diplura 0 0 0 1 4 7 12 00
Thysanoptera 0 2 0 1 4 0 7 00
Hemiptera 0 0 0 0 0 0 0 00
Collembola 1724 1948 1321 1108 1313 1253 8667 331
Diptera 122 128 59 100 124 57 5% 23
Coleoptera k) 65 5 13 2 % 195 07
Lepidoptera 3 3 3 40 3 5 57 02
Hymenoptera
Formicidae 12 17 3 9 8 12 61 02
Olgochaeta

Enchytraeidae 6 3 0 1 0 1 11 00
Nematoda 2 9 1 0 0 0 32 01
Etc. 4 12 8 7 11 8 50 02

Total 4766 5366 3598 4177 3919 4367 26193 1000

. Soil animals of the same group collected from
litter bags through the investigation were pooled.

: Soil animals of the same group in each plot of
mesh size in Namsan and Kwangreung were
pooled.

b
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AL FFNAE 10, sulgge gFatdMe A
o HA3lx e Aoz veEhdt(E 1), zey
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ule]dd] s} G E 52, 52riE] 2 WAk A
o] MAa7 B8 gl fA o) (Enchytra-
eidae), 4% F(Nematoda) & F 2 H e At A
o] JRAF7E Buck wEky FHAY Adxe B
Hell 23t FAre Cagd £3le 27529 M
A7t B3, FFE Aag £3e BERFY
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Table 2. Total number® of soil animals and %
residual mass of litter at 1 YAI® when
Namsan-origined and Kwangreung-
origined leaf litter was crossly introduced
into Namsan and Kwangreung deciduous

forests
Sampling site

Soil animal
Namsan % Kwangreung %
Arachnida 2092 570 2596 624
Acari 2059 5.1 2541 611
Araneae 29 08 47 11
Pseudoscorpion 4 01 8 02
Chlopoda 25 07 10 02
Diplopoda 3 01 61 15
Symphyla 2 01 6 01
Insecta 1495 407 1474 354
Protura 0 00 0 00
Diplura 0 00 1 00
Thysanoptera 1 00 3 01
Hemiptera 1 00 0 00
Collembola 1355 369 1370 29
Diptera 97 26 €5 12
Coleoptera 2 06 16 04
Lepidoptera 2 01 4 01

Hymenoptera
Formicidae 17 05 15 04

Olgochasta
Enchytraeidae 43 12 0 00
Nematoda 3 01 4 01
Etc. 10 03 9 02
Total 3673 1000 4160 1000

% residual mass 61.5 62.2~

. Soil animals of the same group collected from
litter bags through the investigation were pooled

* YAI represents year after introduction of leaf
litter into the field.
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(Fagus sylvatica) &} W} 5-(Castenea sativa) 2] o
47y AYeld HeBe AN duix EF
FEZANE 5XS AFHY dxEFeYT 2
A% # YRT F9FHUS mesh sizes] WE
EFEEe 3, Y JoE FHIA Y
B u3tE o
Table 3. Densities of soil aniamls collected from
litter bag*(20cm x20cm) in Namsan and

Kwangreung deciduous forest in 1997
(No./litter bag)

. Sampling Month
Mesh size

Vol. 2 No. 2

Table 5. Densities of Collembola collected from
litter bag*(20cm x20cm) in Namsan and
Kwangreung deciduous forests in 1997
(No./litter bag)

SamSi:)ehng of liter bag Jan. Mar, May., Jul Sept.  Nov.
(

)
- (IMAS)  (4MAS)  (6MAS) (BMAS) (10MAS) (12MAS)

17 202a 532a 38l2a 1634b 231.2a 122.0a

Namsan
50 274a 158a 3840z 3524a 2174a 762a
04 88a 16.0a 390.2a 1096b 1482a 468a
08 304a 84.2a 311.2a 1290b 1506a 130.0a
Kwangreung

17 114a 726a 3360a 1082b 1716a 840a
50 108a 546a 2840a 2370ab 1972a 898

. Initially, 10 g of dry deciduous leaf litter was put
into a litter bag at the time of setting up into
the field in late Nov. 1996.

: MAS represents months after setting up of litter

bag into the field. In columns, values that are

followed by the same letter are not significantly

different by Tukey test (P)0.05).

Table 4. Densities of Acari collected from litter
bag*(20cm x 20cm) in Namsan and
Kwangreung deciduous forests in 1997
(No./litter bag)

. Sampling Month
Mesh size
of liter bag  Jan, Mar. May. Jul  Sept. Nov.
(mm

Sampling
site

(MAS)  (4MAS}  (EMAS) (BMAS) (IMAS) (I2MAS)

17 160a 276a 1628a 65.0a 1698a 108.4a

Namsan
5.0 19.0a 124a 1728a 1842a 1608a 658a
04 58a 114a 2180a 720a 896a 324a
08 16.0a 620a 1826a 1020a 980a 100.2a
Kwangreung
17 84a 574a 1574a 784a 99Ba 478a
5.0 80a 446a 1362a 1738a 1386a 65.0a

* Initially, 10 g of dry deciduous leaf litter was put

into a litter bag at the time of setting up
into the field in late Nov., 1996.

¢ MAS represents months after setting up of litter
bag into the field.
In columns, values that are followed by the same
letter are not significantly different by Tukey test
(P>0.05).

. Sampling Month
Sampling Mesh size
Sife of liter bag  Jan. Mar. May. Jul  Sept. Nov.
()
(MAS) (4MAS) (EMAS) (BMAS) (10MAS) (12MAS)
17 382 76ab 1968a 728ab 5262 11.2a
Namsan
50 82a 22b 1876a 1374a 488a S4a
04 18a 34ab 1636a 330b 484a 14.0a
K 08 106a 198a 11482 192b 366a 206a
17 24a 116ab 1584a 218b 5042 18.0a
50 22a 74ab 1376a 450ab 384a 2002

a

: Initially, 10 g of dry deciduous leaf liter was put
into a litter bag at the time of setting up into
the field in late Nov, 1996,

: MAS represents months after setting up of litter
bag into the field.

In columns, values that are followed by the same
letter are not significantly different by Tukey
test (P)0.05).

HGEFo{L{2] mesh sizeof| I}E EUZTEFE
F3o dxld FHFoiY 2 mesh size(04mm,
08mm, 1.7mm, 50mm)°] @& B-FzE A5
dME SolFeol 7S 2160-2886ria), EEI=
1108-1321v}2]  mesh sizedl]l Tt & A3 2ol
e Al o E 1), 28u AnFe AL
04, 08mmolME 12, 11922 17, 50mmol A 2]
98, 42v}2) Brh HA A o} 08mmo] 2] mesh
size| Al ol AFE wE Ao Holy x
A7l 5 UolME 04mmolM 18uizl2 2 9
size?] 56-66v}g] Bt} @A A Fuch Lol &
EZE AY EFFEEY FIANAF(2E D7
359 mesh size 04mm g F o)A 131v}g
A Aol Wl YR mesh sizedl A& 265-343
olg]2 @A 31A =} mesh size 0.4mm FEFH
YellA geFy EEZEG Yoz dtigql
EYFEE g o4 Ago] o]FojFHA A
o2 Aztec S#A, 9 5(1996) & datE F %
o] GEFHAAM SNt EEVE A EGF
B9 HEFo| AEFFTEY 65%°14& A3
Aoz BHIg v o], olE & EFZY &3
W 7153 Qo] MAFZT HrrEHJLE WEro)
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Fig. 1. Total number of soil animals except Acari
and Collembola collected from litter bags in
Namsan and Kwangreung deciduous forests.
Soil animals collected from litter bags
through the investigation were pooled.

HeE &

Bgoln d9FEY AA 1dF mesh sizeol
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2). House®} Stinner(1987)& 73 & A|1A1 9] &7
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W A 2 GFFAHYGAN GelFo EEVE A
% EYFTEEY U= AW A #RA4
M e FF A45HQA A 2F€h
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o] GHAEE GEFHY X 2AEF 1€
olE 97.1-975%2 A9 Bt o|FAAA ¥%
3 olF HazZk Ao] flo| &wtEA WEE
Z38led GHFoiY Ax 8Y F 7¥ddE
831-849%9 FEEE JEMIAUTh =AM
ZFoU Y ESEES Yyt 549 71 44
Z(E 3ol uisted 2 ol F 79e] HYIJEE]
acA ol A g RAoE Hol Holx 74
NAe EYEE HgEeH A A &
g Aoz Azbgch gAte] 1.7mm mesh size
A E AYsd FEgFEHY AR 10704, 12709
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1.7mm
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Fig. 2. Percent residual litter mass over initial
mass at 1 year after setting up of litter bag
in Kwangreung deciduous forest.
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Fig. 3. Changes in residual percent litter mass over
initial mass in Namsan and Kwangreung
deciduous forests in 1997. Setting up of litter
bag in the field was made in Nov., 199.



ol4 gtz #E BISFYANM HGEFHUE
o] g3td g BAZE EFFTEY 23
TR FPRHLS vt durHes o
gEsd golM EFFEL JEE A A
v RBtE g ol %0, dBEETFT EF
n g BHEES AT dFel 6 & A
oz gelA Uch(Seastedt 1984). FALZ|7HE A
Y EYETES Bojiy EFTLE EHRIFAU
£ o 27A BFZL AY3A F AGAA 9
FRAF27E 2A gEA g2 ez JEyth
ayyg 2L B FFE9 BRIoEHE IRE o F
2 Ude FTAL €82 & AUtk Siepeld
Maaskamp(1994) & S7l-&lFW FE0] 2E9
A2 gAd wadry EYu|BES P2HEES €
AEAF7E 2, AHEE FohE BHIEHA
ot metd B QP EFd FFAH Y
< gozg HAY Aolth

¥, Y9592 mesh sized| W& GG ES
ol 1I4EA & FAF 2ol & YePA goke
v} H 4 mesh size 04mme YgEF o= F
o] & EGFEEC g oA &7 AR
Roeg yehy o|Ee] o &% F1AH Hrt
ggasit, opIrpRR o] FA G T
SR AFT Brh F71H ZAbel 8 Hriot
gdas Aoz 4zdEch

H 2

Az e FRAZHYE ve HoeZ A
Ae FatA 5o BAFHANA G g #
Al EYFHAFFES 2 SHEHEE 4
g Zoj(mesh size : 0.4mm, 0.8mm, 1.7mm,
50mm)& o] 83t 197k AS T

ol A9 RRFLEZ #3E& I AH
STt o 60%, EEZNEC] & 30%= AUt
F& AR L5 FAMe felE, A
F =@71F SAYAE, AR Add A
=& o] FUth

A Y] & Ao 4A e GitdlA
FEANEY SolF, BEEVEY Wxrt 2 T
#Fojglom AU F, iAol HEFo MAFE

Korean J. Soil Zoology

Vol. 2 No. 2

FFAMEY A A Edth wtA = IF, of
AU F2] AAFE FEAAN FASA gl 7 A
o9 FAEEIUGe] AolE FRIA NIYEATh
wEtr olE R{FTY FEABRYEEA Y o &
7sAdel AAIHAL GAFYY FAFRSG =
719 A= 3¥87AE W9 2% 59 MR
Eokon ol 11971X) &ubslAl Z4astgch o
FF 049 mesh sized] W& SojFot EEY
dxE #oF Xol7b gllen, 2 o FEL
& mesh size 04mmeollA] o]Yge] A& we A
° 2 ERsT

%719 GfEsE vudA o2 YEF
WUz 8AEFQ 797HA 20% nwe] Eas
< YR 2 o] F o] Rajgo] % F7}ste
1939 119l oF 40%<] Ea&S Jehid
th ol #AFAM EFFEY g8 A zZA
gd Aoz Azgd. §H, Q7 mesh size
7ol BElE&L T AolE HolA Fch

Aol : GARe, FFEY, EFTHEF
2, 894

o =2 S
AZEH

gz4 HAA4, AUE 1989 AU FFIE
W EYn: A FE 3F AT

2. AATLES BEF XY G, 12(3) ¢
183-190.

wEd, 1996, Fitd S AASsE AGe @A
2ol F(Acari: Oribatida) &4, A& ga
HALg =2 p. 78,

wEY A, o)FE, olYQ. 1996. it F
9 EGu2dRAFTEY 3¢ 97 AFEY
SE83)A]. 1(1) : 37-47.

A9, 1996. itz FF FAFE AG A
o) F(Acari: Oribatida) ZHE4. Mgugdzn
2 ALE9) =8 poT.

FAE—. 1997, dBEGFEY] dA7dHAs &
% PFEFEETIA. (1)  62-67.

HAY. 199. ESFEE. dFdEgw &8
p.488

¥ 7EE, 1993, KET % ML ERit. 353 pp.



December 1997

Anderson, J. M. 1975. Succession, diversity and
trophic relationships of some soil animals in
decomposing leaf litter. J. Animal Ecology. 44 :
475-495,

Andre, H. M, C. Bolly and H. Lebrun. 1982,
Monitoring and Mapping air pollution through
an animal indicator: A new and quick method.
J. of Appl. Ecol. 19 :107-111.

FARE—. 1991, BATHBWHE & RKEREH
IREr.

Heneghan, L. and T. Bogler, 1996. Effects of acid
rain components on soil microarthropods: A
field manipulation, Pedobiologia. 40 : 413-438,

Hagvar, S. and B. R. Kjondal. 1981. Effects of
artificial acid rain on microarthropod fauna in
decomposing birch leaves. Pedobiologia. 22 :
409-422.

House, G. J. and R. E. Stinner. 1987,
Decomposition of plant residues in no-tillage
agroecosystems: Influence of litterbag mesh
size and soil arthropods. Pedobiologia 30 @ 351-
360.

Lussenhop, J. 1992.

microarthropod-microbial interaction in soil,

Mechanisms  of

Advances in Ecological research, 23:1-33,
Odum, E. P. 1971. Fundamentals fo ecology(3rd
edition). 574pp. W. B. Saunders company.

Soil invertebrates in the litter bag 91

Paoletti, M., G.,, M R, Favretto and B. R. Stinner.
1991. Ivertebrates as bioindicators of soil use.
Agriculture, Ecosystem and Environment. 34(1)
T 341-365.

Seastedt, T. R. 1984. The role of microarthropods
in decomposition and mineralization process,
Ann. Rev, Entomol. 29 @ 25-46,

Siepel, H. and F. Maaskamp. 1994. Mites of
different feeding guilds affect decomposition of
organic matter. Soil Biol. Biochem. 26(10)
1389-1394.

Van Straalen N. M,, M. H. S. kraak and C. A. J.
Denneman. 1988. Soil microarthropods as
indicators of soil acidification and forest decline
in the Veluwe area, the Netherlands.
Pedobiologia 32 : 47 ~ 55,

Vossbrinck, C. R, D, C. Coleman and T. A.
Wooley. 1979. Abiotic and biotic factors in litter
decomposition in a semi-arid grassland. Ecology
60: 265-271.

Wallwork J. A. 1976. The distribution and
diversity of soil fauna. Academic press, 331pp.
Wallwork J. A. 1983, Oribatids in forest
ecosystems. Ann, Rev, Entomol. 28 : 109~130.

(1997'd 94 30 H=)



