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Soil Microarthropod Fauna at Mt. Jumbong,
Nature Reserve Area

Kang, Bang Hun and Joon-Ho Lee
Division of Entomology, Department of Agricultural Biology,
College of Agriculture and Life Sciences,
Seoul National University

ABSTRACT

Study of population density and biomass of soil microarthropods in soil, herbaceous leaf litter
and wood leaf litter was conducted at 4 sites with different flora in Mt. Jumbong, a nature reserve
area, in Korea from Aug. 1994 to May 1996.

Total 47,849 individuals of soil microarthropods in soil were collected and identified into 6 dif-
ferent classes, and 16 orders. The composition, densities, and dominant group of soil
microarthropods were different among 4 sampling sites. Collembola was the most abundant group
with 50.7% at South-facing slope and 50.6% at the North-facing slope. But Acari was the most
abundant group with 49.8% at Altitude 900m site and 47.7% at Altitude 1100m site. Two group
ranged 87~95% of total individuals. A/C ratio was less than 1.0 at 4 sampling sites during the all
sampling seasons. As a result of biomass evaluation, ratio of Acari was decreased but ratio of
Diplopoda, Coleoptera, Araneae, Diptera and Chilopoda was increased. About 70% of total
orders and densities were found in less than 5cm soil depth.

The composition, densities, and dominant group of soil microarthropods were different among
soil, herbaceous litter and wood litter. Collembola was the most abundant group in herbaceous
and wood litter. A/C ratio was less than 1.0 in litter during the sampling seasons. As a result of
biomass evaluation in litter, ratio of Araneae and Collembola was very high, but ratio of Acari
was low.

Key words : Soil microarthropod, Density, Biomass, A/C ratio, Vertical distribution, Litterbag.
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Table 1. Analysis of soil sampled on April, 1995 in the 4 sampling sites of Mt. Jumbong

North-facing slope

South-facing slope

Properties Altitude 900m (Alt. 1000m) ( Alt. 1000m) Altitude 1100m

Sand(%) 39.7 54.28 64.3 50.5

Silt(%) 45.8 41.5 31.8 5.7

Clay(%) 14.5 4.2 3.9 5.7

Texture Loam Sandy loam Sandy loam Sandy loam

Ph(1:5) 4.65 5.80 4.46 4.85

OM(%) 7.8 7.72 9.65 10.44

Available P

(mg /kg) 36.5 30.1 38.0 39.1

K* 0.53 (.68 0.86 0.64

S(mg /kg) 130.3 121.5 79.8 117.1
*‘“(*‘7L‘+r U, B39 49E FHslo g

mNorthern-facing slope DOSouthern-facing slope
o2 ol 319959 490 2o wog AxEd 5 6, 7 BAiL.900m HaAlc.1100n
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Fig. 1. Comparison of Soil Temperature in Mt,

Jumbong.
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Fig. 2. A/C ratio at 4 sampling sites in Mt,
Jumbong during Aug. 199-Oct., 1995(Soil depth: 5cm)
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Table 2. Mean density (No./m?) and proportion of soil microarthropod at 4 sampling sites in Mt. Jumbong, Aug.,

1994-Oct., 1995 (soil depth: 5cm)

Sites

Sqll Northffac-mg South—faqng Altitude Altitude
microarthropods slope (Altitude slope (Altitude
1,000m) 1,000m) 900m 1,100m
Arthropoda
Arachnida 2,965(36.7%) 4,620(41.4%) 4,101(50.4%) 6,003(48.1%)
Acari 2,944(36.4%) 4,580(41 %) 4,058(49.8%) 5,948(47.7%)
Araneae 6 8 38( 0.5%) 38( 0.3%)
Pseudoscorpionida 15 32( 0.3%) 5 17( 0.1%)
Chilopoda 84( 1.0%) 95( 0.9%) 106( 1.3%) 101( 0.8%)
Diplopoda 325( 4.02%) 139( 1.2%) 10( 0.1%) 45( 0.4%)
Insecta 4,423(54.7%) 5,996(53.7%) 3,787(46.5%) 6,152(49.3%)
Collembola 4,096(50.6%) 5,661(50.7%) 3,698(45.4%) 5,877(47.1%)
Diptera 91( 1.1%) 69( 0.6%) 33( 0.4%) 99( 0.8%)
Coleoptera 201( 2.5%) 234( 2.1%) 45( 0.6%) 163( 1.3%)
Hymenoptera 35( 0.4%) 32( 0.3%) 11( 0.1%) 13( 0.1%)
Others 293( 3.6%) 322( 2.8%) 141( 1.8%) 169( 1.3%)
Total 8,090 11,172 8,145 12,470
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Table 3. Vertical distribution of soil microarthropods in the soil at north- and south-facing slopes (Altitude 1,000m) in

Mt. Jumbong, Aug. - Oct., 1994 (sample unit = 1,000cm?, n = 20)
Soil Sites
nglcmarthmpo i N s Total N S Total
(0~5cm) {0~5cm) {0~5cm) (5~10cm) (5~10cm) (5~10cm)
Arthropoda
Arachnida
Acan 237 500 737 180 147 327
(30%) (29.5%) (29.7%) (51.7%) (37.8%) (44.4%)
Araneae 3 4 7 0 2 2
Pseudoscorpionida 5 6 11 1 1 2
Chilopoda 30 31 61 25 9 34
(7.2%) (4.6%)
Diplopoda 60 27 87 15 9 24
(7.6%)
Insecta
Collembola 296 837 1,133 58 153 211
(37.5%) (49.4%) (45.6%) (16.7%) (39.3%) (28.6%)
Diptera 30 19 49 9 9 18
Coleoptera 60 56 116 27 27 A
(7.6%) (4.7%) (7.8%) (6.9%) (7.3%)
Hymenoptera 27 17 44 2 3 5
Others 42 197 239 31 29 60
(11.6%) (9.6%) (8.9%) (7.5%) (10%)
Total 790 1,694 2,484 348 389 737
AT BAFHZARR|ZE] 3folE Hole A EF glxi A4 @50 | (0-5em) O30 (G-10am)
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Fig. 3. Vertical distribution of soil microarthropods
at the two soil layer of North-and Suoth-facing slope
in Mt., Jumbong from Aug. to Oct. 1994.
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Table 4. Mean biomass (mg/m?) and proportion of soil microarthropod at 4 sampling sites in Mt. Jumbong, Aug.,

1994-Oct., 1995 (soil depth: 5cm)
Sites
Sqll North-facing South-facing Altitude Altitude
microarthropods slope slope
(Alt. 1,000m) (Alt. 1,000m) 900m 1,100m
Arthropoda
Arachnida 278.2(11.6%) 431.0019.1%) 592.7(41.1%) 738.2(32.5%)
Acari 229.9( 9.5%) 357.6(15.8%) 316.8(22.0%) 464.5(20.3%)
Araneae 41.7( 1.7%) 59.5( 2.6%) 273.7(19.0%) 273.7(11.9%)
Pseudoscorpiomda 6.6 13.9 2.2 7.3
Chilopoda 115.8( 4.8%) 130.7( 5.8%) 145.6(10.1%) 138.7( 6.1%)
Diplopoda 957.6(39.8%) 410.0(18.1%) 29.5( 2.0%) 132.6( 5.8%)
Insecta 1,056.5(43.9%) 1,289.2(57.0%) 673.4(46.7%) 1,274.5(55.6%)
Collembola 607.6(25.2%) 839.6(37.1%) 548.4(38.1%) 871.6(38.0%)
Diptera 170.2( 7.1%) 129.6( 5.7%) 60.9( 4.2%) 185.8( 8.1%)
Coleoptera 260.0(10.8%) 303.1(13.4%) 58.3( 4.0%) 10 4( 9.2%)
Hymenoptera 18.7( 0.8%) 16.9( 0.7%) 5.8( 0.4%) 70 0.3%)
Total 2,408.1 2,261.2 1,441.3 2,291.5
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Table 5. Mean number (No. /litterbag) and proportion of soil microarthropods at North- and South-facing slopes (Alti-

tude 1000m) in Mt, Jumbong, Aug., 1994-May, 1996

North-facing slope

South-facing slope

Soil Herbaceous leaf Wood leaf Herbaceous leaf Wood leaf
microarthropods litter litter litter litter
(n=40) (n=18) (n=40) (n=18)
Arthropoda
Arachnida 31.9(34.9%) 44.9(36.4%) 42.3(37.6%) 36.6(29.0%)
Acari 31.1(34.1%) 43.4(35.2%) 40.8(36.3%) 34.0(26.9%)
Araneae 0.8 1.5( 1.2%) 1.5( 1.3%) 2.6( 2.1%)
Pseudoscorpion 0.5 0.4 0.3 0.5
Chilopoda 0.6 1.9( 1.5%) 0.9 1.5( 1.2%)
Diplopoda 0.6 1.3 0.4 04
Insecta 56.3(61.8%) 73.4(59.4%) 67.9(60.4%) 85.2(67.4%)
Collembola 52.4(57.6%) 70.2(56.8%) 63.2(56.2%) 80.1(63.4%)
Diptera 1.2 0.8 2.9( 2.6%) 0.4
Coleoptera 2.4( 2.6%) 2.3( 1.8%) 1.5( 1.4%) 1.6( 1.3%)
Hymenoptera 0.3 0.2 0.3 3.1( 2.5%)
Others 1.3( 1.4%) 1.5 0.8 2.2( 1.7%)
Total 91.1 123.5 112.5 126.4
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Fig. 5. A/C Ratio in litter-bags with hervaceous
leaf litter at North- and South-facing slopes(Alt. 1,
000m) in Mt., Jumbong from Apr. to Oct., 1995.
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Fig. 6. A/C Ratio in litter-bags with wood leaf lit-
ter, at North- and South-facing slope(Alt. 1,000m) in
Mt. Jumbong from May 1995 to May 1996.
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