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A Study on Distribution of Soil Microarthropods in Pinus rigida
Plantations following Strip-Cutting'*
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ABSTRACT

This study was carried out to investigate composition and distribution of the soil microarthropods in
Pinus rigida plantations following strip-cutting from May 1998 to Apil 1999.

The results of this study were as follows;

1. The individuals of soil microarthropods found during the research periods were 181, 904 and were
identified into 21 orders in 7 classes. The classes were Arachnida, Insecta, Malacostra, Pauropoda,
Diplopoda, Chilopoda and Symphyla.
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2. The population density of the soil microarthropods was 82,962 individuals at the control area, 62,688
individuals at the reserve area and 36,254 individuals at the cutting area. The microarthropods in the
control area were 2 times higher than those in the cutting area.

3. Although the major dominant taxa, Acari and Collembola, decreased in densities at the cutting area,
the density reduction in Acari was higher than that in Collembola. This resulted in the increase of
Collembola in terms of the relative abundance at the cutting area.

4. Among the total soil microarthropods, Arachnida was 59.74%, followed by Insecta of 39.82%. Such
two groups comprise 99.56% of soil microarthropods.

5. According to the relative population density, Acari was 99.18% in Arachnida and 59.25% in the total
and Collembola 93.99% in Insecta and 37.42% in the total. Therefore, individuals of Acari and Collembola
was 96.67% of the total individuals. And the next abundant groups were Hymenoptera (0.95%), Diptera
(0.64%) and Pseudoscorpiones (0.39%).

6. The population density of the soil microarthropods fluctuated seasonally, showing the bimodal
pattern, being high in fall and spring. The highest density occurred in Novertiber and the lowest in July.

Key words : Pinus rigida plantations, soil microarthropods, strip-cutting, relative abundance, relative
population density
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Table 1. Climatic data in the Namwon from May
1998 to April 1999.

Elements Air temperature (T) R {1 * Precipitation

Period  Max Min mean (%) (mm)
May 1998 24.9 12.2 18.2 67 9.0
Jun. 26.1 16.8 21.1 73 309.5
Jul., 29.9 21.7 25.3 76 231.5
Aug. 30.3 21.4 25.1 79 633.0
Sep. 28.5 16.2 21.6 75 203.5
Oct. 23.6 9.3 155 74 59.8
Nov. 15.4 -0.1 6.5 73 32.8
Dec. 9.9 -4.9 1.3 73 6.5
Jan, 1999 6.7 -6.8 -0.6 72 31.7
Feb. 7.8 -5.2 0.7 73 41.4
Mar. 4.0 -0.6 6.4 68 86.2
Apr, 21.1 5.1 12.9 66 71.0

* R.H. : Relative humidity
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Table 2. Physicochemical properties of soil in the sampling sites.

Factors pH O.M. T.N. P05 C.E.C. S.M. S.H. Qua.

Site 1:5 (%) (%) (ppm)  (me/100g) (%)  (kg/cm®) (uE-sec’m?)
Cutting area 4.65 1.28 0.10 1.44 9.60 45 1.6 365
Reserve area 4.70 2.06 0.13 1.77 9.02 48 1.3 278
Control area 4.74 2.02 0.14 1.53 10.14 58 1.5 211

* Note; pH : Soil pH(1 : 5),

O.M. : Organic Matter, T.N. : Total Nitrogen, P»0O; : Available P:Os,

C.E.C. : Cation Exchange Capacity, S.M. : Soil Moisture, S.H. : Soil Hardness Qua. : Quantum Radiation
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Table 3. Relative density of plant species at the shrub layer in the study stands.

Species Site Cutting area Reserve area Control area

Pinaceae

Pinus rigida 22.3

Pinus densiflora 2.7

Cupressaceae

Juniperus rigida 0.5 1.8

Liliaceae

Smilax china 3.8 0.8 8.5

Betulaceae

Corylus heterophylla var. thunbergii 1.4

Fagaceae

Quercus serrata 19.3 18.1 40
4
0

L
O b

Quercus acutissima 3.3
Quercus aliena 5.7 0.8
Castanea crenata 0.8 2.4
Menispermaceae

Cocculus trilobus 12.0 7.1 4.9
Lauraceae

Lindera ervthrocarpa 7.9

Rosaceae

Rubus crataegifolius 3.1

Rubus corchorifolius 0.5 1.2
Stephanandra incisa 2.4
Pyrus ussuriensis 0.8

Prunus sargentii 0.6
Leguminosae

Indigofera kirilowii
Lespedeza bicolor
Lespedeza maximowiczii
Pueraria thunbergiana
Rutaceae

Zanthoxylum schinifolium
Anacardiaceae

Rhus sylvestris 4.3
Rhus succedanea 0.3

Celastraceae

Celastrus ovbiculatus

Euonymus alatus for. ciliato-dentatus

Staphyleaceae

Euscaphis japonica 0.8
Vitaceae

Vitis thunbergii var, sinuata 19.7
Ericaceae

Rhododendron yedoense var. poukhanense 6.3
Vaccinium oldhami
Symplocacae

Symplocos chinensis for. pilosa
Caprifoliaceae

Lonicera japonica

Viburnwum dilatatum 0.5
Viburnum evosum

0.6
0.8 0.6
16.5 4.9
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Table 4. Relative density of plant species at the herb layer in the study stands.

Species Site Cutting area Reserve area Control area

Pteridaceae
Pteridium aquilinum var. latiusculum 14.9 9.6
Gramineae
Spodiopogon cotulifer 13.4 7.1
Setaria viridis

Cymbopogon tortilis var. goeringii
Arundinella hirta

Calamagrostis arundinacea
Oplismenus undulatifolius
Arthraxon hispidus

Themeda triandra var. japonica
Sporobolus elongatus

Sorghum nitidum var. majus
Miscanthus var. purpurascens
Cyperaceae

Carex lanceolata

Carex fernaldiana 0.4 1
Liliaceae

Allium monanthum 8.9

Asparagus schoberioides 0.6

Dioscoreaceae

Dioscorea tenuipes 3.8
Polygonaceae
Persicaria blumei
Persicaria perfoliata
Persicaria nodosa
Ranunculaceae
Clematis mandshurica 0.5 0.2
Rosaceae

Potentilla fragarioides var. major 0.2 0.5 0.2
Sanguisorba officinalis 0.5 0.2
Violaceae

Viola mandshurica 0.2 0.5

Umbelliferae

Peucedanum tevebinthaceum 7.6
Angelica cartilagino-marginata var. distans 0.2

Pyrolaceae

Chimaphila japonica 1.2
Labiatae

Isodon inflexus 2.0

Clinopodium chinense var. parviflorum 0.2
Scrophulariaceae

Melampyrum roseum 3.9
Rubiaceae

Galium trachyspermum 7.4

Galium verum var. asiaticum 0.7
Valerianaceae

Patrinia villosa 6.8 4.5

Campanulaceae

Platycodon grandiflorum

Adenophora triphylla var. japonica
Compositae

Avrtemisia japonica

Avrtemisia keiskeana

Chrysanthemum boreale

Eupatorium chinense var. simplicifolium
Eupatorium fortunei

Erigeron canadensis

Solidago virga-aurea var. asiatica
Aster scaber

Ixeris chinensis var. strigosa 1.0
Altractylodes japonica
Aster yomena
Evrechtites hieracifolia
Leibnitzia anandria

Number of Species 28 20 28
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Table 5. Total individuals (per soil of 90,000cm®) of soil microarthropods collected at the sampling sites.

Sampling site

Microarthropods Cutting area Reserve area Control area Total
ARACHNIDA
Acari 18,813 (51.89) 37,812 (60.32) 51,159 (61.67) 107,784 (59.25)
Araneae 21 (0.06) 51 (0.08) 108 (0.13) 180 (0.10)
Pseudoscorpiones 201 (0.55) 208  (0.48) 215 (0.26) 714 (0.39)
Subtotal 19,035 (52.50) 38,161 (60.87) 51,482 (62.05) 108,678 (59.74)
INSECTA
Collembola 16,255 (44.84) 22,429 (35.78) 29,388 (35.42) 68,072 (37.42)
Hymenoptera 240  (0.66) 813 (1.30) 666 (0.80) 1,719 0.95
Diptera 2719 0.7 282 (0.45) 603  (0.73) 1,164 (0.64)
Protura 59  (0.16) 234 (0.3 329  (0.40) 622 (0.34)
Thysanoptera 82 (0.23) 230 (0.3D 119 .19 431 0.249)
Homoptera 17 (0.05) 120 ©.19) 38 (0.09 175 .10
Coleoptera 36 (0.10) 67 (0.1D 45 .05 148 (0.08)
Isopera 27 (0.07) 17 (0.03) 6 (0.0 50 (0.03)
Dipulura 5 (0.0D 13 (0.02) 18 (0.0
Lepidoptera 3 (0.0D 6 (.01 6 (0.0D 15 (0.0D
Archaeognatha 1 (0.00 9 (.01 3 (0.00) 13 0.01)
Subtotal 17,004 (46.90) 24,220 (38.64) 31,203 (37.61) 72,427 (39.82)
SYMPHYLA 69 (0.19 61 (0.10) 73 (0.09 203 (0.1D
DIPLOPODA 15 (0.04) 10 .02 28 (0.03) 53 (0.03)
CHILOPODA
Scolopendromorpha 1 0.00 5 (0.0D 6 (0.00
Geophilomorpha 75 0.2D) 108 (0.17) 8 (0.10 268 (0.15)
Lithobiomorpha 21 (0.06) 4 0.0 47  0.06) 112 (0.06)
CRUSTACEA
Isopoda 9 (0.02 43 0.07) 33 0.04) 8 (0.05)
PAUROPODA 25 (0.07 36 (0.06) 11 ©.0D 72 (0.04)
Total 36,254 (100.00) 62,688 (100.00) 82,962 (100.00) 181,904 (100.00)
* Note ; ( ) : Relative Density(%)
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Table 7. Weight(g) of litters at the sampling sites
during the surveying periods.

Sampling site Cutting Reserve Control

Period area area area
July 1998 4.48 14.98 43.22
November 1998 32.98 85.31 312.01
April 1999 20.99 23.61  103.95
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Table 6. Multiple range test (Duncan's) on abundance of Acari, Collembola and others. Numbers are

means with standand errors (n = 12).

Sampling site .

Microarthropods Cutting area Reserve area Control area
Acari 1,568(246)b* 3.151(424)a 4,263(641)a
Collembola 1,440(205)b 1,869(173)b 2,449(203)a
Others 99(14)d 204(28)c 201(33)c

* Means with the same letter are not significantly different with each other (P <0.05).
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Figure 1. Seasonal fluctuations of abundance of Acari at each sampling sites in Pinus rigida plantations.
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Figure 2. Seasonal fluctuations of abundance of Collembola at each sampling sites in Pinus rigida
plantations.
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Figure 3. Seasonal fluctuations of abundance of other soil microarthropods at each sampling sites in Pinus
rigida plantations.
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Figure 4. Seasonal fluctuations of number of orders at each sampling sites in Pinus 7igida plantations.
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