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ABSTRACT

This study was conducted to analyze oribatid mites communities in deciduous forests in Namsan and
Kwangreung on which different levels of environmental stresses might press, and to select potential
candidate of biological indicator species.

In overall, pH was lower in soil than in litter layer. Also soil pH, total nitrate content and soluble
sulfate content were significantly higher in Namsan than in Kwangreung(p<0.05). The flora in Namsan
and Kwangreung deciduous forests were dominated by Quercus mongolica, and Carpinus laxiflora,
repectively, It indicated that Namsan was in the lower stage of the floral succession.

The number of species of oribatid mites was significantly higher in Kwangreung(39 families, 65 genera
and 114 species) than in Namsan(32 families, 53 genera and 89 species)(p<0.05). Common species found
in two regions were 77 species. Mean density of oribatid mites was 1.8 times higher in Kwangreung than
in Namsan and this difference came mainly from litter layer.

Among correlation analyses between environmental factors and oribatid mites density and species
number, only density was negatively correlated with fresh litter depth in Namsan litter layer(r=-0.89,
p<0.05). The pH which was considered to affect distribution of oribatid mites didn’t show significant

results,

Key Words : Namsan, Kwangreung, Deciduous forest, Oribatid mites, Diversity, Environmental factors
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Fig. 1. Map of sampling sites in Namsan and
Kwangreung study areas.
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Table 1. Environmental data in Namsan and
Kwangreung deciduous forests study
areas in 1996
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Table 2. List of tall-tree species in study area in Namsan
and Kwangreung deciduous forests

Factors Namsan Kwangreung
(Mean+SE.) (Mean+SE.)

Soll texture SL SL
pH Litter 5049 + 0135 5214 £ 0056
Sail 4423 £ 008 4824 + 005%*
524 + 0.4 548 + 019
pH Acid ran? 8895 + 0427 8470 + 0420

Organic matters(%)
Moisture content{%) Soil 28825 + 8489 20938 + 0957

Bulk density(mg/ml) Sl 1054 £ 0042 1324 + 0118

Depth(cm) L layer 3998 + 1833 5143 £ 1.000
F layer 2708 + 1112 2188 + 0691
L+F 6706 + 0645 7.331 + 1476
Total nitrate(% )b Litter 0751 + 0049 0643 + 0058
Sail 0258 + 0019 0245 + 0028

Soluble sulfate(%)b  Litter 0.165 + 0018 00% + 0008*
(ppm.) Soil 13267 + 4437 12992 + 1235

plot Namsan Kwangreung

species name 1 23 456123 456

Acer

peewdo-sebddianum 12 12 2

Alnus hrsuta 2 1

Carpinus laxtfira 2103119 9
(astanea aenata 1
Camus macophyla 11
Fraxinus thynchophyla 2 1

Kakpanax pctus 1
Maackia amurenss 4 11

Pinus densflra 1 7

Prunus sargenti 5

Robinia pseudo-acacia 1

Queraus acutsema 1 1

Quercus aliena 8 9 5 16 20 12
Quercus mongofca 15 4 12 13 17 13 15 3
Quercus serrata 1
Quercus varahits 151815 3 8 6
Sarbus alnifala 4 2 5 6 4 11
Styrax japonica 1 3 1 2 1

Styrax obassa 1

t—test : *p<0.05.
a Source (Dept. Environment, 1994)
b Source (Ins, Forestry, 1995)
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Table 3. List of shrub species in study area in Namsan and Kwangreungdeciduous forests

95

plot

speciesname

Namsan

Kwangreung

3

4

Acer pseudo-sieboldianum
Aralia elata

Callicarpa japonica
Carpinus cordata
Carpinus laxiflora
Celastrus orbiculatus
Comicus macrophylla
Comus controversa
Comus macrophylla
Corylus heterophylla var, thunbergi
Euonymus oxyphyllus
Fraxinus rhynchophyila
Juniperus rigida
Kalopanax pictus
Lespedesza maximowiczi
Lindera obtusioba
Maackia amurensis
Pinus kcraiensis
Prunus sargenti

Quercus alena

Quercus mongolica
Robinia pseudo-acacia
Rhododendron mucronulatum
Rhus trichocarpa

Rosa mutifiora

Rubus parvifolius .
Smilax china

Smilax sieboldii

Sorbus alnifolia
Stephanandra incisa
Styrax japonica

Styrax obassia
Symplocos chinensis

for, pilosa

Viburunum erosum

Vitis amurensis

O
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O

O
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0 OO0

O
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Fig. 2. A dendrogram of floral similarity(CS) of
study plots in Namsan(N1, :--, N6) and
Kwangreung(K1, ---, K6) deciduous forests
based on tall-tree and shrub plant species.
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Orbatid Mites in Deciduous Forests

Table 4. List of Oribatid mites in Namsan deciduous forest

97

Layer{cm)

Genus and species name

May 93

Aug. 93 Oct, 93

May 94

Aug. A

Oct. 94

soif  litter

soil litter soil litter soil

litter

soll

litter

soil litter

0-5

0-5 0-5

0-2525-5

0-25 25-5

0-25 25-5

Mesoplophonidae EWING, 1917
Archoplephora sp.

Hypochthoniidae BERLESE, 1910
Eohypochthonius crassisetiger AOKI, 1959
Hypochthonius rufulus C.L.KocH, 1836

Lomannidae BERLESE, 1916
Lohmannia coreana CHol, 1985
Mixacarus exilis Aok, 1961
Papillacarus hirsutus AOKI, 1965

Perlohmanniidae GRANDJEAN, 1953
Apolohmannia gigantea AOKI, 1960

Epilohmanniidae QubEmANS, 1923
Epilohmania pallida pacifica Aoki, 1970
E. sp.

Phthiracaridae PERTY, 1841
Hoplophorella sp.

Phthiracarus clemens Aok, 1963
P sp.

Steganacaridae NIEDBALA, 1986
Atropacarus striculus (C.L.KocH, 1836)

Euphthiracaridae JacoT, 1930
Euphthiracarus foveolatus Aok, 1980
Microtritia minima (BERLESE, 1904)
Rhysotriria ardua (CLKocH, 1841)

Malaconothndae BERLESE, 1916
Malaconothrus japornicus AOKI, 1966
M. pygraaeus AOKI, 1969
Trimalaconothrus joonsw, CHOL, 1986

Nothridae BERLESE, 1896
Nothrus baciliatus CLKOCH, 1841

Nanhermanniidae SELLNICK, 1928
Cyrthermannia parallela (Aoki, 1961)

Licnodamaeidae GRANDJEAN, 1953
Licnodamaeus sp.

Gymnodamaeidae GRANDJEAN, 1954
Allodamasus decemsetiger CHOL et AOKI, 1988
A. transitus AOKI, 1984

Eremobelbidae BALOGH, 1961
Eremobelba japonica AOKI, 1959

Eremaeidae SELLNICK, 1928
Eremaeus onentalis GOLosova, 1970

76

305 1 140 3 64

13

10

16 30 19 6

11 4

12

61

32

6 115

15 1

Sample size

: s0il{0~5cm) ; 490.6ad X 3 rep. X 6 plots, litter :

300ml x 3 rep. X 6 plots.
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(continued)
Layer(cm) May 93 Aug. 93 Oct. 93 May M4 Aug. %4 Oct. M4
sol litter sol litter sol litter soil Litter soil litter soll litter
Genus and species name 0-5 0-5 0-5 0-25 25-5 0-25 25-5 0-25 25-5
Damaeidae BERLESE, 189
D sp. 2 2 5
D. sp. 3 3 2 10 4 3 58 21
D. .4 2 6 54 1
D. sp. 5 2 5 19 4
D sp. 6 2
Astegistidae BALOGH, 1961 3
Cultronbula breviclavatus Aok, 1984 3 1 3 2 2 1
C lata Aoki, 1961 1 1
C. tndentata AOKI, 1965
Carabodidae C, L. KocH, 1842
Carabodes peniculatus Aokl 1970 1 1 6 4 5 17 1
C transversanus CHOI et AOK! 1986 7 9 6
C sp. 1 1 2 2
Liacaridae SELLNICK, 1928
Liacarus contiguus AoKl, 1969 1
L ementensis (?) 1 13
L orthogonios AOKI, 1959 2 54 2 46 3 85 8 2
L SP. 1 1 1 9 17
Otocepheidae J. BALOGH, 1961
Fissicepheus clavatus {Aoki, 1959)
F. coronanus AOKI, 1967 3 1 14 1
F. haradar Crol, 1986 24 5 3 10
E mitis Aok, 1970
Megalotocepheus japonicus AOKI, 1965 1 3
Tectocepheidae GRANDJEAN, 1953
Tectocepheus cuspidatus KNULLE, 1954 1 1 3 4 1 1 22 2 14 1 3 1
T velatus (MICHAEL, 1880) 1 1 58 1 8 7 3 4 10 8 1
T. titanius OHKUBO, 1982 25 1
Suctobelbidae jacoT, 1938
Suctobelbell frondosa Aokt et Fukuyama, 1976 4 2 13 6 5 1 7 1 1
S bngsensilus FupTa et Furkawa, 1987 18 11 1 3 1 15 19 10
Fragrosuetobelba naginata {(Aoki, 19%1) 6 8 5 3 9 1 14 12
S yezenss FUIKAWA et FUJITA, 1987 3
S sp. 1 1 9 12
Suctobelbila tuberculata Aok, 1970 1 2 1 23
Haplozetidae GRANDJEAN, 1936
Pelonbates longisetosus WILLMANN, 1930 1 4
Rostrozetes pulchenmus BALOGH, 1960 11 8 76 28 2 34 19 45 6 3 13 19 ¢4 8
Xylobatidae J. BALOGH et P. BaLocH, 1984
Xylobates sp. 7 6 16 4 1 12 5 1 1 9 3
Perxylobates coreanus CHol, 1993 1
Protonibates  sp. 1 13 3 5 16 10 23 1 1 1 3
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Layer(cm)

Genus and species name

Aug. 93

Oct. 93

May M4

Aug. 94

Oct. 94

soll ltter

soil  litter

litter

litter

litter

0-5

0-25 25-5

Oppiidae GRANDJEAN, 1951
Oxybrachioppia ctenifera barbata (CHOI, 1986)
Laswbelba remota Aokl 1959
Machuella ventnsetosa HAMMER, 1961
Multioppiz gapsaensis CHol, 1986
M. pulchra LITTLEWOOD et WALLWORK (?)
Ramusella sengbuschi HAMMER, 1968
Lauroppia neerlandica OUDEMANS, 1900
0 s
0. spl
0 .3
0. 6
Oppiella nova QUDEMANS, 1902
Parakalummidae GRANDJEAN, 1963
Neonbates sp.
Protokalumma parvisetigerum, AOKI, 1965
Schelonbatidae GRANDJEAN, 1933
Schelonbates latipes (CL.KocH, 1884)
S ngidisetosus WILLMANN, 1851
Ceratozetidae Jacor, 1925
Cyrtozetes shiranensis (AoKI, 1976)
Ceratozetes sp.
Boreozetes donghaksaensis
B sp.
D sp.
Mycobatidae GRANDJEAN, 1954
Punctonbates punctum CL.KocH, 1810
Phenopelopidae PETRUNKEVITCH, 1855
Euphelops acromios HERMANN, 1864
Orbatellidae Jacor, 1923
Ophidiotrichus usuncus KRIVOLUCKIY, 1971
Onbatella mendionans BERLESE, 1908
0 undulata Col, 1986
Galumnidae JacoT, 1925
Galumna chugoi ACkL, 1966
Pergalumna intermedia AoKI, 1963
Trichogalumna nipponica { AOK, 1966)

L R T R

11

19

61

NN s,

29

16

(&3]

15

71

140

65

54

35
13

513

66

104

89

11

17
16

49

10

W N =

14
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Table 5. List of Oribatid mites in Kwangreung deciduous forest
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Layer(c)

Genus Species name

May 93

0-5

Aug. 93

0-5

Oct. 93
soll  litter sol litter soif litter
0-5

May ¥
litter soil litte

Aug. U

0-25 255

0-25 255

Oct. %4
litter

Hypochthoniidae BERLESE, 1910
Eohypochthonius crassisetiger AOK!, 1959
Hypochthoruus rufulus C. L. Koch, 1836

Cosmochthoniidae GRANDIEAN, 1945
Cosmochthonius reticulatus GRANDJEAN, 1947

Lomanniidae BERLESE, 1916
Lohmannia coreana Crot, 1985
Mixacarus exilis AOKI, 1961
Papillacarus hirsutus AOKI, 1965

Eulohmanniidae GRANDJEAN, 1931
Eulohmannia nbagai BERLESE, 1910

Perlohmannidae GRANDJEAN, 1953
Apolohmanmia gigantea AoKi, 1960

Epiohmanniidae OUDEMANS, 1923
Epilohmania palida pacifica Aoki, 1970
E. sp.

Phthiracaridae PERTY, 1841
Hoplophorella  sp,

Steganacanidae NIEDBALA, 1986
Atropacarus stnculus (C. L. KocH, 1836)

Euphthiracaridae Jacot, 1930
FEuphthiracarus foveolatus Aokl 1980
Microtnitia minima (BERLESE, 1904)
Rhysotritia ardua (C. L. Koch, 1841)

Camisidae
Camisia segnis (HERMANN, 1804)

C spinifer C. L. Koch, 1836
Heminothrus minor AoKI, 1969
H Sp.

Malaconothridae BERLESE, 1916
Malaconothrus japonicus AoKI, 1966
M pygmaeus AOKL 1969
Trimalaconothrus joonsu, CHol, 1986

Nothridae BERLESE, 1896
Nothrus baciliatus C. L. KocH 1841
N, sp.

Trhypochthonidae WILLMANNM, 1931
Trhypochthonius tectorum BERLESE, 189
T Jjaponicus AoKi, 1970

Nanhermanniidae SELLNICK, 1928
Nanhermannia elegantula BERLESE, 1931
Cyrthermannia parallela (Aok1, 1961)

Gymnodamaeidae GRANDJEAN, 1954
Allodamaeus decernsetiger CHol et AOKI, 1988
A transitus AOKI, 1984

Damaeolidae GRANDJEAN, 1965
Fosseremus sp,

Costeremaeus ornatus AoK1, 1970

Eremobelbidae BALOGH, 1961
Eremobelba japonica AoKi, 1959

34
2

90

63
14

9

41

9

109

15

12

13

127

22

12

56

2

40

15

17

28

10

3

24

19 4

16 4

19 1 30

56 10 4 16

33

Sample size :

soil(0~5cm) : 490.6cdt X 3 rep. X 6 plots, litter :

300ml X 3 rep. X 6 plots.
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(Continued)
Layer(cn) May 93 Aug. 93 Oct. 93 May ¥ Aug. ¥ Oct. M
soll litter soi ltter sol litter soll litter soil litte soil litter
Genus Spacies name 0-5 0-5 0-5 0-25 255 0-25 255 0-25 255
Damaeidae BERLESE, 1896
Damaeus sp. 1 4 5 2 8 2
D sp. 2 2 1 3 3 1 4
D. sp. 3 1 1 6 1 2 2 7 1
D. sp. 4 2 5 21 1 5 1 45 2 1 15
D. sp. 5 1 4 2 3 1 % 1 10 Kl
D. sp. 6 1 1 2 3 13
Eremaeidae SELLNICK, 1928
Eremaeus onentalis GoLOsova, 1970 1 2 1 19 2 2 6 2
E. tennuisetiger Aoki, 1970 4 17 5 2 14 2
Zetorchestidae MICHAEL, 1898
Zetorchestes sp.
Astegistilae BALOGH, 1961 1
Cultror’bula breviclavatus AOKI, 1984 1
C lata Aokl, 1961 1 1 2 3 14 2 2
C tridentata AOKI, 1965 7 2 8 % 4 1 8 23 4 7
Gustaviidae OUDEMANS, 1900
Gustavia microcephala NICOLET, 1855 1 1 2 l
Liacandaz SELLNICK, 1928
Liacarus contiguus AOKI, 1969 1 1 5 2
L. emeniensis (7) 1 6 1 i 2 1 1
L. flammeus AOKi, 1969 7 13 5 12
L. kilchini CHot, 1985 2 4 1 9 1 13
L. orthogonios AOKI, 1959 12 il 2 2 B 1 1
L. sp. 5 3 1 14 1 7
Charassobatidae GRANDJEAN, 1958
Charassobates sp. 1
Carabodidae CL KoCH, 1842
Carabcdes peniculatus Aok, 1970 10 4 7 4 2 5 2 1 9
C. transversarius CHOL ef Aoki, 1986 1 4 7 2 3 1 1
C. Sp. 1 12 1 5 7
Otocepheidae J. BALOGH, 1961
Dolicheremaeus elongatus Aoki, 1967 1 1
D baloghi Aoki, 1967 2 3
Fissicephesu haradai CHol, 1986 1
F. mitis Aoki, 1970 2 %4
Megalotocepheus japonicus AOKI, 1965 1 1 4 7
Trichotocepheus erabuensis AOKI, 1966 1 7 1 7 4
Tectocepheidae GRANDJEAN, 1953
Tectocepheus cuspidateus KNULLE, 1954 8 3 1 3 1
T velatus (MICHAEL, 1880) 1 2 2 3 8 2 i 3
T. titanius  OHKUBO, 1982 3 5 3
Haplozetidae GRANDJEAN, 1936
Incabates acki, CHol, 1985 1
Rostrozetes pulcherrimus BALOGH, 1960 7 13 3 3 2 1 1 4 2 1
Orpodidaie JacoT, 1925
Ornipoda pinicola AOKI et OHKUBO, 1974 1
Parakalunmidae GRANDIEAN, 1963
Neonibates sp. 3 5 1 1 5

Protokalumma parvisetigerum. AOCKI, 1965 1 1 1
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(Continued)
Layer(en) May 93 Aug. 93 Oct. 93 May H Aug. H Oct, U
soll litter sol litter soll litter soil litter soil litte soil litter

Genus Species name 0-5 0-5 0-5 0-25 255 025 255 0-25 255
Oppiidae GRANDJEAN, 1951

Oxybrachyoppia ctenifera barbata (CHol, 1986) 2 12 2 3 4 13 2 1 1

B sheshanensis WEN et al 1984

Machuells ventnsetosa HAMMER, 1961 5 1 1

Multioppia gapsaensis CHot, 1986 3 2 6 4 2 3

M. gracls HAMMER, 1972 5 1

M. pulchra LITTLEWOOD et WALLWORK (7) 2 5

Oppia arcualis BERLESE, 1973 1

O, minutissma SELLNICK, 1950 3 1 2

Ramuaella sengbuschi HAMMER, 1968 1 1 2 4 1 4

Lauroppia neerfandica OUDEMANS, 1900 1 5 4 1 7 2 1 1

0 6 10 1 2 13

0 o1 25 2 2 5

0 3 5 79 14 18 57 1 5 16 705 30 6 98 3 13

0 .6 1 25 13 3 19 6 6

Oppiella nova OUDEMANS, 1902 5 8 2 16 N K 9 7 3

Quadroppia quadncarinata MICHAEL, 1885 3

Suctobelbidae Jacor, 1938
Suctobelbella frondosa AOKI et FUKUYAMA, 1976 1 8
S lngisengliata FUITA et FUKAWA, 1987 1 2 12 6 1
Flagrosuctobelba naginata Aokl 1961 4 3 17
S. yezoensis FUlITA et Fuikawa, 1987 2 12
S s
S sl 1 3 5
Suctobelbila tuberculata Aoki, 1970 1 3 1 12
Scheloribatidae GRANDJEAN, 1903
Scheloribates ltipes (C. L. KocH, 1884) 2
S ngidisetosus WILLMANN, 1851 1
Xylobatidae ] BALOGH et PBALOGH 5 1 5 3 1 1 1 6 1 1
Xylobates sp. 1
Perxylobates coreanus CHoL, 1993 6 1 15 6 10 5 2 13 1 15
Protorbates sp.
Chamobatidae GRANDJEAN, 1954 1
Chamobates sp.
Ceratozetidae JacoT, 1925
Ceratozetes sp. 8 3 &8 13
Boreozetes donghaksaensis (Crol, 1986) 8 5 29 78 265 226 105
B Pp. 7 60
Diapterobates songliensis CHoi, 1985 1 4 3
D. sp.
Mycobatidae GRANDJEAN, 1954
Punctonbates punctum C. L. KocH, 1810 1
Phenopelopidae PETRUNKEVITCH, 1955
Euphelops acromios HERMANN, 1864 7 10 1 4 2 41 4 2 62 67
Onbatellidae Jacor, 1923
Onbatella mendionaris BERLESE, 1908 1
Galumnidae Jacor, 1925
Galumna chuyoi Aok, 1966 1
G coreana CHOL 1986 1
G. .
Pergalumna intermedia AoKI, 1963 5
Tnchogalumna nipponica (Aokt, 1966) 2
Pergalumna  magnipora AOKI, 1961 1
P sp. 1
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Table 6. Species number of oribatid mites in
Namsan and Kangreung deciduous forests
from 1993 to 1994
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Table 7. Total number of Oribatid mites in
Namsan and Kwangreung deciduous
forests from 1993 to 1994

Namsan Kwangreung Namsan Kwangreung
Total 89 species 114 species Total 5194 7921*
Common 77 species Litter 3091 5720*
Regional 12 species 37 species Sail 2103 2201

Table 8. Estimate abundance of Oribatid mites per m®
in Namsan and Kwangreung deciduous forests.

Namsan Kwangreung

Mean + SE. 490303 + 564.18 742251 + 642.37

* Mann - Whitney U test : * p{005,
Sample size : sol{0 ~ 5) | 4906cm® x 3 rep. x 6 plots,
litter = 300cm® % 3 rep. X6 plots X6 times,

Table 9. Correlation matrix of oribatid mites density, species number and environmental data in Namsan
and Kwangreung deciduous forests soil(a) and litter layer(b)

(a) soil layer
N 3 St OM Soil pH Bulk density

Namsar

N 1 0.74 0.63 -080 0.64 0.96

S 0.74 1 097 -053 0.17 0.73

ST 0.63 097 1 -053 0.17 0.58
Kwangreung

N 1 063 0001 -058 -0.02 0.30

S 063 1 0.62 ~0.36 -031 -0.26

St 0.001 0.62 1 -048 0.07 -0.09
(b) ltter layer

N 3 St Litter pH L depth F depth

Namsan

N 1 0.59 -0.03 0.76 -0.89* -0.38

3 059 1 0.22 051 -027 0.07

St -0.03 0.22 1 0.28 0.36 ~0.16
Kwangreung

N 1 0.74 041 0.79 0.10 057

S 0.74 1 0.86* 041 0.03 0.16

St 041 0.86 1 007 034 0.03

* Significant (p<0.05)

N : Tctal individual number per plot
5 : Mean species number per plot
ST ! Total species number per plot
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