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Community Analysis of Oribatid Mites (Acari: Oribatida)
in Namsan and Kwangreung Coniferous Forests

HEH - 0|ES
Hong-Hyun Park and Joon-Ho Lee

Abstract - Community analysis of oribatid mites was conducted in Namsan and Kwangreung
coniferous forests which have been received by different degrees of environmental pressures through
urbanization processes. Oribatid mites were sampled in the litter and soil layer of study sites from May
1993 to October 1994. Although two sites have been under similar weather condition, seasonal changes in
oribatid mites density did not show a synchronized pattern. Density in spring and summer showed stable
pattern with low fluctuations, but unstable pattern in autumn between 1993 and 1994. And these patterns
were highly correlated with precipitation. The density and species number were higher in the litter layer
than in the soil layer and showed no typical seasonal changes. The dominant species were Scheloribates
latipes (11.78%), Pergalumna altera (8.92%), Eohypochthonius crassisetiger (71.58%), Scheloribates sp.
(6.89%) and Suctobelbella yezoensis (5.04%) in Namsan, and Ceratozetes japonicus (25.72%), Punctori-
bates punctum (14.15%), Trichogalumna nipponica (10.96%) and Ramusella sengbuschi (5.08%) in
Kwangreung. The number of species with high constany were 10 and 18 in Namsan and Kwangreung,
respectively. Namsan showed the feature of urban forests. In analysis of species diversity, species
richness was significantly higher in Kwangreung than in Namsan, while shannon (H') and evenness index
(J") were higher in Namsan than in Kwangreung. The values of shannon index (H') in Namsan and
Kwangreugn were 2.83 and 2.62, respectively and evenness index (J') were 0.78 and 0.67, respectively.
The value of similarity index between two sites was 0.68.

Key Words - Environmental pressures, Oribatid mites, Community analysis, Species diversity
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Abol) w)a §914 QA Eokem (p<0.05), A A4 (H)E BEFHO2 Fabe] 283, o] 262
o

2 veht dabe] B3

o o

2F UL #FE Ap ) dabel Fgel vlE foA Al

ﬂ
EUS (p<0.05). F A Azke] G Lo fAlRE HA FTEL 7|FoR 0682 el

HAMO| - 27 b, Bl ol 24 4. % Sd=

f7182 Eale} FEAIE QA 7% A9
AAFH el P4 ol (Seastedt, 1984). £ v A&
HEe], E9F AHAFES GoFdt AL EoklA
Falel oJokE Tl Aar 3 e vz o
(Seastedt, 1984; Moore et al., 1988). o] & EoF HA| =
E % d705ol (Acari: Oribatida)= AFH AJelj A of]
A st o g ol HES| vlge] $UTE ofF
3 9)leom (Choi, 1984; Kwak et al., 1989; Park et al.,
1996; Bae and Lee, 1997), A AWl Fgeo] B
29} AlFAtz BAl A A QD (detritus food chain)el] A
MR 353 E-AEHE )l 2% A& A
&}ar g)o} (Seastedt, 1984; De Ruiter ef al., 1997).

22 Eo] A o8 TeA AHRle] & o] 2 F 3}
E A5 Jehta gl o] 5 g A
3B ¥R o8 54 EAE] 5oz 24
33 et B4 EAEL A Bk AAEe AA
FEEA falg oJ g vA L, FU1E B8 #
EA3tE A dA|7ITh(Berg et al., 1991). £9F AA|F
E FoA Sl 2499 R3S #HAE 4 9l
3 AR AERAN AT oJ4E 4 U
= 7eA Sl ¥ o} (Aoki, 1983; Weigmann,
1984; Paoletti et al., 1991).

2 Q7e 2 273 kBl Aol AAlel
S @Al 24 Faol ol L v|HEAE I
olr 7] 93, ARG oz A& FA R $2]5H4H
A=A 3] 2 o7 37 AEHAE P Qg1
I E = FAb vjwA AQd Alele 2de] & o
Folx 2 Mg = F5AHHY] AdeEE AA
slod, o] Xefl MAELE E el E Aoz AHFFH
A7+E FP3ET B =RAAME F AY S
A9 AHE U= WHE, £3 2E Ax 7 &1
e, 2 g, FAE 52 o483 S <A
AN A3E A A,

M2 oy

ZAXR U AR FH

FAE ZARE A B E V1FEe 2 FAM 9
Xghed FAl A=A 27| A (Pinus rigida)
A7 AE (Pinus koraiensis) 3 o2 BF5 o] 9]
L s 200~230m R e)a, o] =717} 20
X20m (400m?)Ql AW TE & 7o RAIFE 3l

AN A (1~6whHE AA3AY. BFF 2AAE BES
4 A FoAM Ad,E dE2AE g 2
T (P, koraiensis) ZR@ A G4 dEIE 140~180 m2]
4598 =AM 2 Ad9gylen, A Z7])E b
3 Bdslg s, 2AMA7)E 1993 SYRE 19944
109707 237 &, &, 71eol AAH £ 63 AR}
Aet Gl AL H3 AsAFE i T =
JE2g FEIl Wxz AHded, LPrEE 2
AR (20 x 20m)yel| A geojz AdAsE AT (1m?)
oA 33 R3E At 14FE-(F33]; 160.5cm’)
o= 3193, BEAIEE TUT A TR 2] A
5cme] T FothE ARES| W] mAjE]e} FotRglo
Al Zol S5emA & AFT oL o] E 5/ ZolA |
HHE-(F1.3); 490.6 cm’) o2 3¢t ZAFFWHA A 3
HhE-g AAslgor, 943 Al E ESke] 7
o] & 0~2.5cm, 2.5~5cme] F o2 AR} sl 7+
7] AFA3IE T 2ARA 7] oo 2ALA] Y] B0k} Hodo)
A Z42 1870 BN/ Z=AMR S AlBE A FH s 71E
2 A9t AP 2AL PSS Park er al. (1998)0]
A 3] 71€5 o 9Tt

E =FoMe 23 A |43 o8 A$E9
AAA S Arjsldel 283 Sl FH s
H 2ol way BFAE Dol 55 (Choi, 199)E
wie}.

FHE R FHUE

AWM 7 Fo] AAZe] RS vE2 A
Adzz 2t Fo d=5 vhpe] WEE ()2 T3}
gom, A2 (Dominant species)< AA WxQ 5%
2 I & Z4)Z (Influent species)-2 2~5%2] &, 1
23 ofAM) & (Recessive species)< 2% n|gtoz L&
3t} (Choi, 1984). 78] ZAMA7|wbch AR AL
Toll 2A dfez E¥ste 459 2= (Con-
stancy)E Wallwork (1976)2] 7]&o} wiz}l 4xtA| = v}
+9l}. 1) 2ol & (Absolute species); constancy 75~100
%, ii) A} A]Z (Constant species); constancy 50~75%, iii)
& 23 2 (Accessory species); constancy 25~50%,
iv) %~ & (Accidental species); constancy 0~25%.
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17 (Magurran, 1988), o] = ZtE<] o3l {94 #A&
Mann-Whitney test (Snedecor and Cochran, 1989)2 A}
et

)F FH=O)

S: g gl F F5

ii) Shannon X]4>(H')

H' = —ZP,' In P,‘

P g7l gel & 7} AAL =AM A3 v &

i) +5= A1)

,_H
V= InS
FALE X

20 F 749 #4H4 ARAE A= A4
(S¢renson similarity index)7} A}£-= ¢t} (Southwood,
1966). o] zke] W= 0(FFF<] )M 1 (AR
FFEIA o], A1 che 3t 2ot

Sgrenson similarity index =2C/(A+B)

A,B: 7} AR A 288 HA 2 4, C: 2AA
7k 3% £

dx o nHE

HEYH Y-S

FAr B0 EoF B3 U Fg ¢
NSol AZ@H "= HES Fig 13 29Uk 19933
, Boll \FAre] W= WA Rl o E3} 71
|Gl MY H= WHE el )53} 1994
F5o] dAatEy Hxrl MR A e,
Ao e 7ol Uxr) hastA] g 23]
Z7kslaeh 2970 dx wWE Sels FHitsw
,F RGN B3 8] Ux= dxgi vlwd
AHEe] U wbd, 71E9 U Jxzh Yo
217} =A Vel B9bA 519l o} (Fig. 1). Choi (1984)&
B3 7Hee) 5 W s JA Y, A& 7] 2
EHEo] A3 B Ux 73FS, Kaneko (1985)
AR 719 UxZhel] Wol A4 (C.V)Fkel 2% A=
A3 Ux HES B3 vl gl @l 2
HEo] 3kg m X 7 ERE o7 71x
A, I FolAM 53| =okpRdeta) tpakol
AR U= WHE WA #A 7} gloh(Kwak et al.,
1989). Choi (1984)= o2 A A nlsl] ofFd] E3)
Hxrt A vepd AE @8 heako 2 Qs )4
Al Ao AlEL] ZUE delo=z Fohd
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Fig. 1. Seasonal changes of oribatid mites density in Nam-
san and Kwangreung coniferous forests, 1993~1994. *Sam-
ple size: soil (0~5 cm in depth); 490.6 cm® x 3 rep. X 6 plots,
litter; 162.5 cm® % 3 rep. X 6 plots. Soil and litter samples
were summed.
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Fig. 2. Correlation between oribatid mites densities in soil
and cummulative precipitation (mm) during one month be-
fore sampling.
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AMafHA ¢ F Fde] ARt o8 A
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T 2

B gole] £ Bx AFE 9% Alax 19939
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cm)ell A Azt Alg A F 7} o] Fo e} (Park et al.,
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Fig. 3. Seasonal changes in vertical distribution of oribatid mites in Namsan and Kwangreung coniferous forests, 1993~1994.
Left: density in each layer, Right: number of species in each layer.
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=

Z oM F Fo] ¥H&E, Hxy X 4A
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ERH. B A7l 2AIE Bt F
WA= kol A AR AYE ehtA] ¢
et 93d3 C94d AP MRS AR AFHE HY
2% EUEFE g2 AHS A =FFdedM vz
+ AR i =T M A F R (0-25
cm, 2.5~5cm) 2.2 Yol g o oo wel F 49}
W=7} FF4ske] (Fig. 3), 2helA 3 §27) o)
2] odF-E(Choi, 1984; Kwak et al., 1990)3} < =x]=
A oot 183 B GFdA EofSel vl F
A3elM =2t 2301 AL B3 3 Ex
E AR 22y gEEOE AR dif-Sf
2] Hol7} H FHe] T AP L AdE 4 U,
ol o 3% MAMGHRT FEY 5 v
(Chiba et al., 1975).

SHE o FHYIE

Table 1= 19933 199413 A =AM 7|5t A3
9 25¢ $HE 3N% Y oz TR 3
A= $4¢ & Astolch 2 288 F E Akl
N 5F, 11E,57F, F3|A] 4%, 5%, 93F 02 =4}
Agm, Bhgel BAL= o 0% A $
4% FA%ES 74 F 45 IA 163 2F 9%
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22 veht Fgela Dol 240l 2% S5
el +AHNULE Hed FAG F 2 $AE
& FAbll M= Scheloribates latipes (2% o] Fd7] &
oll), Pergalumna altera (\}¥]-2ol), Eohypochthonius
crassisetiger (A A}u] o)), Scheloribates sp. (7)<
ol & 12), Suctobelbella yezoensis$lil, FZo| M=
Ceratozetes japonicus (ZF-227)-%-ol), Punctoribates
punctum (™ Ale} e -2-el), Trichogalumna nipponica
("Aviv)£-oll), Ramusella sengbuschi 2. VFe}yte}.

2 aFel zAAs vlxe A4 FRATFENA
2255 Arle TAZ FEAYYN AT 29
] (34% ¥l A (Choi, 1984) C. japonicus, Papillacarus
hirsutus, E. crassisetiger, A& BokdLHed A}
Z A A (Kwak, 1987) Eohypochthonius parvus, P.
hirsutus, Epilohmannia pallida pacifica, E. crassisetiger,
7372 FeFF A 29 Ao A (Kwon and Choi,
1992) C. japonicus, Oppiella nova, Trichoglaumna nip-
ponica, Cultroribula lata, Anachiptera grandis, P. punc-
tum S5-°02 B E ek

E AFelAM F5 2ARS H $-HE C japo-
nicus=Choi (1984), Kwon and Choi (1992)2] ¥ 19}
dx)ehs Fog el AR =Y e

Table 1. The List of dominant, influent and recessive species in Namsan and Kwangreung coniferous forests, 1993~1994

Namsan Kwangreung
Species name in di\i\il c(l)ﬁz:)li (%) Species name indi \ilgﬁ;g (%)
Scheloribates latipes 664(11.8) Ceratozetes japonicus 2080(25.7)
) Pergalumna altera 503(9.0) Punctoribates punctum 1144(14.2)
lsi)%rgig;ant Eohypochthonius crassisetiger 427(7.6) Trichogalumna nipponica 527(11.0)
Scheloribates sp. 388(6.9) Ramusella sengbuschi 374(5.1)
Suctobelbella yezoensis 284(5.0)
Scheloribates rigidisetosus 264(4.7) Cultroribula tridentata 382(4.7)
Microtritia minima 245(4.4) Eohypochthonius crassisetiger 342(4.2)
Punctoribates punctum 204(3.6) Cultroribula lata 321(4.0)
Influent Xylobates sp. 147(2.6) Atropacarus striculus 237(2.9)
species Oppiella nova 140(2.5) Oppiella nova 236(2.9)
Lohmannia coreana 139(2.4) Ceratozetes japonicus 130(2.3)
Trichogalumna nipponica 125(2.2) Pergalumna magnipora 124(2.2)
Scheloribates sp. 2 121(2.1) Cultroribula lata 114(2.0)
Scheloribates sp. | 103(1.8) Oppia sp. 3 134(1.7)
Rostrozetes ovulum 102(1.8) Flagrosuctobelba naginata 128(1.6)
Recessive Machuella ventrisetosa 94(1.7) Tectocepheus velatus 112(1.4)
species Rhysotritia ardua 85(1.5) Suctobelbella yezoensis 107(1.3)
Flagrosuctobelba naginata 81(1.4) Eremobelba japonica 104(1.3)
Epidamaeus sp. 76(1.4) Rhysotritia ardua 78(1.0)

and 52 species

and 87 species

Dominant species, > 5% (of total density); Influent species, 5~2%; Recessive species, <2%.
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Fig. 4. Seasonal changes of density of some dominant spec-
ies. Left : Namsan; (a) Sheloribates latipes, (b) Pergalum-
na altera, (c) Eohypochthonius crassisetiger, (d) Schelori-
bates sp., (e) Suctobelbella yezoensis; Right: Kwangreung;
(f) Ceratozetes japonicus, (g) Punctoribates punctum, (h)
Trichogalumna nipponica, (i) Ramusella sengbuschi
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FollAl HEAH] GG} Fo2 E 4 3,y
dake] A FHY 92 =Z<Q] S latipest Kwak (1990)2]
el $2el S3 olert e $HEE ¥
A BEe AP WA e QRelNE o] B2
AN 49§74 256 4ol & Foz w
T5e] 9)3 (Kitazawa, 1973), =A== Schelori-
bates<rol] 48} S. caprai, S. rectus, S. striatus (9.3%)
So] $-slw 98-8 B 13lgd o} (Sarkar, 1990).

Fig. 4= FAta} 359 2XEFE9 AAYE U= 9
Folvh vl AR HAFE FE5E RN 1F
3} AIARE, A WA 152 Bl HATEEE 7|53
3, o] F Azl WELpFEe] Yol FEZA FFY
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2|l C. japonicus} FAS] E. crassisetiger® &
903, F HA 2§L B9 JHEelE dxrh @A)
Tl B8 HIYEE V|S3E 2EEE FAkY
2| -2 2ql S latipes, P. altera®} 332 Ramusella
sengbuschi2 & 4 v} 183, & A7) Hx
UEE %57 @m 77149 WEE HEolse
ZE2E FAbll A Scheloribates sp., S. yezoensis$} 3
Zo|lA T nipponicals E 4 93 ©o]& A W 1

o2 Fg 4 ook wd, 35 ¥ U4 SHze P
punctum->- o)1 EHE G2 553 Hulg L}E}‘;H dl,
o] A2 MEI} 71 F7)F A3 Wl Aoz 4

3

ok B dpoA] B2 H$HEA C japonicuse)

Table 2. The occurrence frequency (%) of oribatid mites in Namsan and Kwangreung coniferous forests, 1993~1994

Namsan Kwangreung
Species name 8;;3?: él}? ?% ) Species name gggﬁgfg; ?% )
Scheloribates latipes 83.3 Ceratozetes japonicus 100
Scheloribates sp. 80.6 Cultroribula tridentata 88.9
Absolute Suctobelbella yezoensis 77.8 Oppiella nova 86.1
species Pergalumna altera 75.0 Trichogalumna nipponica 83.3
Punctoribates punctum 81.0 Cultroribula lata 81.0
Oppia sp. 3 75.0 Eremobelba japonica 75.0
Scheloribates rigidisetosus 69.5 Oppia sp. 72.2
Microtritia minima 63.9 Ramusella sengbuschi 69.5
Oppiella nova 55.6 Flagrosuctobelba naginata 63.9
Xylobates sp. 52.8 Lohmannia coreana 61.1
Constant Pergalumna magnipora 50.0 Suctobelbella yezoensis 58.4
species Punctoribates punctum 50.0 Tectocepheus velatus 55.6
Eohypochthonius crassisetiger 55.6
Oppia sp. 4 52.8
Atropacarus striculus 50.0
Rhysotritia ardua 50.0
Trichogalumna nipponica 47.2 Dolichermaeus elongatus 47.2
Epidamaeus sp. 44.5 Trimalaconothrus sp. 44.5
Scheloribates sp. 1 44.5 Liacarus kilchini 41.7
Oppia sp. 44.5 E. pallida pacifica 41.7
Rostrozetes ovulum 41.7 and 16 species
g)ceccfifs:zory Flagrosuctobelba naginata 41.7
Ramusella sengbuschi 41.7
Ceratozetes japonicus 41.7
Nippohermannia parallela 41.7
Tectocepheus cuspidentatus 41.7
and 16 species
Papillacarus hirsutus 222 Trhypochthonius tectorum 222
Accidental Protoribates crassisetiger 222 Gustavia microcephala 222
species Malaconothrus pygmaeus 222

and 36 species

and 64 species

Absolute species: 76~100%, Constant species: 51~75%, Accessory species: 26~50%, Accidental species: 1~25%.
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U= HE AR 2L x99 Choi(1984)9] ¥ 19}
ad AXFGA G, FAA $-HEQ) E. crassisetiger
E F5o)A Choi(1984)8] B el Autdje] AAA
He s Bt o33 AAEL Irlsel AR
A Az WEel A9 EpAde] AgdlE oz 9
gEm, oz IS $HEES dAtez NAZE
FEANA AF7F o] FojAelat W3 AHE A&
T Y3 2o Wallwork (1970)% 2718 Azt
At a5 Z7)e wet geiAsd, 47} 0.8 mm
ol4te] H¥HFL 1-2M 9, 0.4~0.7mme] L 2~
34 d, 0.3mm o[58 AFFL 2-4AHE AXHn
By}

Table 2= A A 7)5<do] A B0 o)
252 MAE = Abdgle]l v 9 EAHFE
¥z et o gA= Jepd A o|oh (Wallwork,
1976). FAtNME AN F (76~100%) 0] 4%, A ZE
(51~75%)°] 6%, ¥-4-2 (26~50%)°] 26%, $+AZ(1~
25%)°] 38%F oz e, FEorME AdFe] 8
AN F0l 10%, B&5Fo] 208, $9F0] 61F 02
veldoh F QA ZF R Er) vy 22 Ay
F3 AAIFe &3 FEL Table lo]A $HE 9
FAEE T e 5] HFFo|gon, B35
lAl= Oppia sp. 3(F22NE 12)8 Eremobelba
Jjaponica(BEH-3-N)7F F7-goll ZAH WA Al
27 G2 oM Fof SPollx Bydln Nl
W 2 Aoz Jehdd Tl dAll A S E
I FAFE FAST e FEo| 2ol vlsl] o
weked Z2Edle B A utde] #Ate] velg
I (Table 2), ¥l =M 50%7F P& FE5& Akl
A 10£<] vh, FEME 18F o8 A 233l
S50 W% A Jepdo.

FEARE s GSlE
g MAEE 58 =
el @l 2 F2F HAsA
t} (Weigmann, 1984). FAko] Z2of ul3)
S FE5o] of Auldle) ot S 2 d79 A
£ Weigmann (1984)0] A3k TA|FH o] Hol EA
 EHlEst ol F ¥ AR AFA|Fo] AdFY
o BlafA ol A} glohe A dX|EHH, Falko
EA|Z] o2 37 tEE Ag4H o= ol
He= o8 =AIH 5SS Jeplgid e ddEd.

T o X

Table 32 38 & AY¢H =8 Yeple T F
= (S), Shannon A4 (H) B #5= #A4()E AAt
g Aol AAY] vl F Heid A =g vlws)
Ee F FR=oMe A 5ol A dehA,
Shannon 2|4 (H)$} #5= A= U)AA e AL

ar
T
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Table 3. Diversity indices for oribatid mite community in
Namsan and Kwangreung coniferous forests, 1993~1994

1993 1994

Mean+tS.E
May Aug. Oct. May Aug. Oct.
Namsan
S 41 44 18 53 42 40 39.7 474
H' 259 3.09 229 341 283275 283 +0.16
I 0.70 0.82 0.79 0.86 0.76 0.75 0.78%+0.02
Kwangreung
S 56 47 32 61 52 58 51.0%*%4.29
H’' 2.84 263 2.80 258 235252 2.62 *+0.07

J 0.71 0.68 0.81 0.63 0.59 0.62 0.67 +0.03

*Mann-Whitney test (p<0.05), S: Species richness, H': Shannon
index, J': Evenness index.

=4

1= AX|3HA] eoich AAA oz B w, 2 FRe
= B5o] kel vls] oA A =3 (p<0.05).
Shannon 2|4 (H')& ‘FAle] HFH oz 283, FFo
2.622 viept date] B2l wE] 23 wgtew, #
= Ae e FAte] FEe vls F9A A =
P (p<0.05). gl F FREE F Ao nE
£l 7F ¥3k3, Shannon X|4~(H)E dAke) A9,
F 3, HA A7} 3.41,2298 epl WEZo] & uby,
F52 3, HAA 7} 2.84,2.348 o] e AAW
HEZ2 2ol tha HAA o2 Uelgd 5= A
F£INE FAlAME 07002 FHA, 08602 FHIX
E YeP T, F5oME 0592 FH A, 0.812 FH X
£ e

<A AN F ke Jeply] 98
A5 AHS-H e A 552 £ FH =, Shannon #| 5 (H')
W FE5 % A4 ()] i (Magurran, 1988), o] Fel| A
Shannon A 4> (H) & A M| E& viglozsl B3
E Hepl e A4z el 405 23 HdAM 2 o
=7t FbEe S 9uiEiy, & S0 g w9
FTEY Bxel UM A=)t F5& 9 o) S
7V A o] At (Peet, 1974). 5= A& 0)E &
Hil= HA F ol o3-S A g A e
7HAH, 252 BEZH]go] FETSF & UL U}
A A Hed, B AN Z2 F vl s =35
3] A48k Shannon A4~ (H)9} 5= AFLd)E
ol A F T BAE & o8 EFeN
ZtolE 4= ¢Jv}(Weigmann, 1984; Kancko, 1985). =1
T2 Kwak and Kil (1989)2 2 o3¢} AJxe] 7o
Zh 2 == XA Shannon A4~ (H)Zke] 1.5~1.7, T
% A4 J)3ke] 0.76~0.860)8tr HuFEd, B A+
o} #5= A U3k AR Shannon A (H')E
7338] GA Lepstel. Shannon X4 AJARA] AR}
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Fig. 5. Sequence patterns of common and rare species in
Namsan and Kwangreung coniferous forests, 1993~1994.

= 273t wel Shannon A58 3Flo] EA|=4d,
logio, loge, log®] A2 ghe] HRX|= Z3AIS 71X
), 2 QdFME A2 (log.) B A3t} Table
3|l Yebhd AAAl FE-2 FAke] Shannon A4
(HY7} 320 w8 259 ¥, 5% ALd)=E #
23 v wslA FA A w3 old A F
S @Sl F S} MAL =T} Ak v]E] ¥
53] ¥ A (Park ef al,, 1998)8} 43S o) ohof
E ALEE ol43 A Az F ok B dAE
el £33 gloh. Kwon (1998)9] Ex2] 27]-g-ol 7
2 gox ApEMdME £ 71 2u] oA} T2 A
oEo] Shannon A7} 1727348 7M1+ AFHE B
Z¢9)t}. Weigmann (1984)-2 Shannon Z|4=(H')7} =£A]
oA 2.6~299 ¥ #FE =AHA Y AAH
A= 1.6~2.29] F& &S e =A|3) 213
Holl wel A o] 22 £79 373 gEHE e
% Shannon A4~ (HHZA £ tifd & m#3E7)4
= AHAR gode BaE 39} ol Al
< Wy 9o Al Aldg ez TEEE FE
2o} s X pEo] A vepd B A9 Ade}
= 2 gHFH, 53] Fo] 453 FHI FFeA
Shannon 2|4~ (H')7} Y& k& 71X = AA AL o)
7t Axg Mdeor uXPE o, FEAA
TR 23 A 25 w7} a2z T
choll A= o] 9le Shannon 2|4 (H)9] 3& FF+
Helez AFHAG (Fig. 5). 223 o)7L A F
59 AUz FEEE Hojmal F2ofA
Shannon 2]4=(H)#] 3to] WA deisdots & 4 3l
o} £3] 1002 o)At @& & 47} AAHE IS
of 49 Y= A A At M= AF
ok by g}

o orle
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FALE x|

F AR GAge 2A A AFE &
AR e HFHoz Fdake] 0.66, FEelAl 0.62
2 gabe]l fAREAS7E A vebdet (Table 4). &
2 Fo] AAF 199430] 19938} AMZ AL
7b ¥oheh 19934 7He8) Afelle F 47 FebA,
dAHE AN frAbE AS7t BERES e
W, F3 AEldE AR ASTE ol 236
AL E 2 5 A, A" 2APIA 2AA 7]
ol fAk= Z471 0.6 )49 o 259 23 <
AFe] vt ¥ H %o} (Rahel, 1990).

F A9 FA%Y AR AA =AM FE5E 7
Foz P& o 0682 el F 7 B 1994
do] 1993de] Hls) HAt=rb Hgle}(Table 5). 2]
3, F Ay gl 23 AR AL 2 ¥
3 bR 2eE AR delxe AT d1e F
ol AA & 4 ddot Fuz, F AHe] AW
67} ZAFF-EZ] AR ApE FAblAM HF3kel
0.78, #-gNA 0722 e}, ZF AR AM ZARF
E70el T2 Aol AN ERE] fAM R
2 A vrelyt} (Park, 1995).

o

Table 4. Comparision of similarity indices of oribatid mites
community between sampling dates in Namsan and Kwan-
greung coniferous forests, 1993~1994

1993 1994
May Aug. Oct. May Aug. Oct. Mean*S.E

Namsan 0.78 0.56 0.48 0.74 0.76 0.66+0.06
0.62+0.05

Kwangreung 0.68 0.48 0.49 0.71 0.73

Table 5. Similarity indices between oribatid mites commu-
nity in Namsan and Kwangreung coniferous forests on each
sampling date, 1993~1994

1993 1994
May Aug. Oct. Total May Aug. Oct. Total

Total

g;l’:‘y‘l 0.72 0.57 0.32 0.68 0.61 0.58 0.55 0.61 0.68

Table 6. Similarity indices of oribatid mites communites
between seasonal collections in two years in Namsan and
Kwangreung coniferous forests, 1993~1994

May 93  Aug.93  Oct.93 Meanz

May 94  Aug.94  Oct. 94 S.E
Namsan 0.77 0.72 . 052 0.67x0.08
Kwangreung 0.67 0.71 0.62 0.66+0.03




40 & <+ 4
1993132} 19943 F sflol]l A 22 AHe] AH
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o] 0.662 }El=1) (Table 6), o] 2 Table 59
Gz FAEE A5l 0.68%) vind @, 4 &
WE 7K Aot Aae o2 A A9 v)&st
< 7R Ed, oleid A flglez: 19934,
19943 7}&7ke] FAks A7k o2 A A v vy
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2% rlo  ofu o

Ned

AL AL

el GNLol F FAHAN B
o Azl 2eey e A4
A =710 EAr
A7% At Akl xRl

2 s, 2 A7
R EE

oja) 4= g5

Aoki, J. 1983. Analysis of oribatid communites by relative
abundance in the species and individual numbers of the
tree major groups (MGP-analysis). Yokohama National
University Env. Res. Rep. 10: 171~176. (In Japanese with
English Abstract)

Bae, Y.H. and J.H. Lee. 1997. Studies on the soil invertebrate
community in the process of leaf decomposition in Namsan
and Kwangreung deciduous forests. Korean J. Soil Zool-
ogy 2: 83~91. (In Korean with English Abstract)

Berg, B., G. Ekbohm, B. Soderstrom and H. Staaf. 1991.
Reduction of decomposition rates of Scots pine needle lit-
ter due to heavy metal pollution. Water, Air and Soil Pol-
lution. 59: 165~177.

Chiba, S., T. Abe, J. Aoki, G. Imadate, K. Ishikawa, M.

Kondoh, M. Shiba and H. Watanabe. 1975. Studies on the
productivity of soil animals in pasoh forest reserve, west
Malaysia. 1. Seasonal changes in the density of soil meso-
fauna : Acari, Collembola and Others. Sci. Rep. Hirosaki
Univ. 22: 87~124.

.Choi, S.S. 1984. Studies on the analysis of soil microarth-
ropod community in Gwangreung area. Wonkwang Uni-
versity Research Collectionl. 18: 185~235. (In Korean with
English Abstract)

Choi, S.S. 1997. Checklist of Oribatid Mites (Acari: Oribati-
da) of Korea. Korean Arachnol. 13: 83~104. (In Korean
with English Abstract)

De Ruiter, Peter C., Anje-Margriet N. and J.C. Moore. 1997.
Soil Food web interactions and modeling. pp. 363~386. in
Fauna in soil ecosystems, ed. by Gero Benckiser. 414 pp.
Marcel Dekker Inc, New York.

oL
p

% % 3 7 Vol. 39, No. 1

Kaneko, N. 1985. A comparison of oribatid mite commu-
nities in two different soil types in a cool temperate forest
in Japan. Pedobiologia 28: 255~264.

Kitazawa, Y. 1973. Soil animal Ecology. 158 pp. Konglip
company Press. Tokyo. (In Japanese)

Kwak, J.S. 1987. Soil microarthropods at the Kwangyang
experiment plantation, 1. Composition of oribatid mites
(Acari: Crystostigmata). Korean J. Ecol. 10: 23~31. (In
Korean with English Abstract)

Kwak, J.S., S.S. Choi and T.H. Kim. 1989, Soil microarth-
ropods at the Kwangyang experiment plantation, 2. Popula-
tion density and biomass of soil microarthropods. Korean
J. Ecol. 12: 183~190. (In Korean with English Abstract)

Kwak, J.S. and B.S. Kil. 1989. Soil microarthropods at the
Kwangyang experiment plantation, 3. Relationship be-
tween soil oribatid mite and vegetation. Korean J. Ecol. 12:
191~202. (In Korean with English Abstract)

Kwak, I.S., J.S. Choi, N.P. Park, S.S. Choi, T.H. Kim and T.
Y. Kim. 1989. Soil microarthropods at the Kwangyang ex-
periment plantation, 4. Diversity of soil microarthropods in
relation to environmental factors. Korean J. Ecol. 12: 203~
208. (In Korean with English Abstract)

Kwak, J.S., S.S. Choi, T.H. Kim and HY. H. Cho. 1990. Soil
microarthropods at the Kwangyang experiment plantation,
5. Vertical distribution and seasonal fluctuation of soil
microarthropods. Korean J. Ecol. 13: 25~32. (In Korean
with English Abstract)

Kwon, Y.R. and S.S. Choi. 1992. Soil microarthropods fau-
na in plantations of the korean white pine (Pinus koraien-
sis), 1. Composition of oribatid mites (Acari: Crystostig-
mata). Korean J. Appl. Entomol. 31: 10~22. (In Korean
with English Abstract)

Kwon, Y.R. 1998. Soil microarthorpods in pature at Unbong,
Namwon city. Korean J. Soil Zoology. 3: 72~77. (In Korean
with English Abstract)

Magurran, A.E. 1988. Ecological diversity and its measure-
ment. 179 pp. Cambridge University Press, London.

Moore, J.C., D.E. Walter and H.W. Hunt. 1988. Arthropods
regulation of micro- and mesobiota in below-ground detri-
tal food webs. Ann. Rev. Entomol. 33: 419~439.

Park, H.H., 1995. Analysis of oribatid mites (Acari: Oribati-
da) communities in Namsan and Kwangreung coniferous
Forests. 78 pp. MS thesis. College of Agriculture & Life
sciences, SNU, Suwon. (In Korean with English Abstract)

Park, H.H., C.E. Jung, J.H. Lee and B.Y. Lee. 1996. Soil
microarthropods fauna at the Namsan and Kwangreung.
Korean J. Soil Zoology 1: 37~47. (In Korean with English
Abstract)

Park, H.H., J.H. Lee, Y.H. Bae and S.S. Choi. 1998. Diversity
of oribatid mites (Acari: Oribatida) in Namsan and Kwan-
greung coniferous forests. Korean J. Soil Zoology 3: 78~
90. (In Korean with English Abstract)



April 2000

Paoletti, M.G., M.R. Favretto, B.R. Stinner, F.F. Purrington
and J.E. Bater. 1991. Invertebrates as bioindicators of soil
use. Agriculture, Ecosystems and Environment 34: 341~
362.

Peet, R.K. 1974. The measurement of species diversity. Ann.
Rev. Ecol. Syst. 5: 285~307.

Rahel, F.J. 1990. The hierarchical nature of community persi-
stence : A problem of scale. Am. Nat. 136: 328~344.

Sarkar, S. 1990. Studies on microarthropod community in
one undisturbed habitat of Tripura (India) with special re-
ference to oribatid mites. Rev. col. Biol. Sol. 27: 307~329.

Seastedt, T.R. 1984. The role of microarthropods in decom-
position and mineralization processes. Ann. Rev. Entomol.
29: 25~46.

Snedecor, G.W. and WG. Cochran. 1989. Statistical Me-

Korean J. Appl. Entomol. 41

thods. 8th ed., 503 pp. lowa State University Press, Iowa.

Southwood, T.R.E. 1966. Ecological methods, with particular
reference to the study of insect populations. 391 pp. Me-
thuen & Co Ltd., London.

Wallwork, J.A. 1970. Ecology of soil animals. 283 pp. Mc-
Graw-Hill Book Company, New York.

Wallwork, J.A. 1976. The distribution and diversity of soil
fauna. 331 pp. Academic Press, San Diego.

Weigmann, G. 1984. Structure of oribatid mite communities
in the soils of urban areas. pp. 917~923. in Acarology VL
vol. 2, eds. by D. A. Griffiths and C. E. Bowman. 1296 pp.
Ellis Horwood Limited, Chichester.

(19993 99 139 % 4=, 2000 39 214 43



