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ABSTRACT

This study was objected to figure out the soil microarthropod fauna in the forests with differ-
ent flora, and to elucidate how environmental factors affect the diversity of soil microarthropods.

Relationships between the distribution density of soil microarthropods and environmental
factors were correlated positively with organic matter and C/N ratio.

By the calculation of the contribution coefficients, organic matter, amount of precipitation,
C/N ratio, and soil moisture were found to be major environmental factors that affect the dis-
tribution of soil microarthropods.
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Table 1. Climatic and edaphic data reported by Kwangyang experiment plantation, southern Korea from
1965 to 1985

Climatic factor

Air temperature (°C) Soil temperature (°C)
dry-  wet- D.C. R.H. AP Depth (m)
Year Month bulb  bulb max. min. 0.00 0.05 0.10 0.20

Jul. 254 235 288 217 7.1 849 3254 274 260 252 24.5
Aug. 268 248 303 223 80 828 2826 286 274 258 26.2
Average oo 995 206 264 168 96 770 1521 244 230 215 23.3
(from 5 168 148 216 101 115 772 543 17.8 163 164  17.1

1965 Nov. 97 80 146 38 108 753 539 95 87 94 9.3
Dec. 37 18 83 -14 97 773 217 29 27 40 49
t01985) Jan. 0.9 -02 56 -31 87 775 262 10 13 19 1.9
Feb. 24 11 75 -20 95 765 421 23 22 3.0 2.8
Mar. 7.0 51 122 15 107 712 569 72 50 6.0 5.7
Apr. 136 114 183 7.1 112 721 1593 146 128 126 121
May 190 165 237 120 117 743 1525 204 187 168  18.0
Jun. 224 202 268 161 107 748 217.0 245 262 219 219
'84 Jul. 258 240 204 230 64 840 399.6 245 230 225  20.0
Aug. 276 251 309 237 72 850 2850 29.0 284 280  27.0
Sep. 227 210 253 172 81 792 3167 240 220 222 223
Oct. 164 146 213 84 129 781 320 175 160 167  17.0
Nov. 106 95 164 34 130 846 417 80 72 178 7.8
Dec. 51 29 81 35 46 87 76 14 12 21 3.4
'85 Jan. -16 -25 43 -61 104 796 100 05 04 03 0.1
Feb. 25 18 72 -15 87 880 331 20 19 23 25
Mar. 79 52 108 25 83 768 1336 74 64 638 6.5

Apr. 129 112 179 59 12.0 84.1 90.9 136 115 123 11.7
May 199 176 226 12.7 9.9 769 3781 214 198 195 19.1
Jun. 21.7 197 248 168 8.0 80.6 5653 24.0 257 23.0 21.0

R.H.: Relative humidity, A.P.: Amount of precipitation, D.C.: Diurnal change
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(2) Edaphic data

Edaphic factor

OM C/N MO pH N(C-P) AV K Ca Mg C.E.C AV

(%) (%) (%) (1:5) (%) PO, (me/ (G )] ") Si0,

Month (ppm)  100g) (ppm)
"84 Jul. 390 0464 21.53 498 5.0 1.3 0.26 1.1 05 8.50 11.5
Aug. 3.89 0.490 20.52 5.01 4.5 1.1 0.29 1.3 0.6 8.22 12.1
Sep. 4.04 0526 20.84 5.02 4.6 1.2 025 0.8 04 825 10.1
Oct. 4.15 0.533 16.64 5.02 4.4 1.2 023 12 04 822 11.5
Nov. 4.32 0555 17.74 5.04 4.8 1.2 0.28 1.7 0.8 8.80 10.8
Dec. 439 0.571 15,50 5.05 4.8 1.4 0.27 1.5 05 8.24 10.6
"85 Jan, 4.16 0548 15.61 5.09 44 1.2 0.28 1.3 0.6 8.28 6.6
Feb. 4.00 0.537 17.38 5.09 4.3 1.0 030 1.0 05 9.10 6.3
Mar. 4.14 0.539 18.49 5.03 4.5 1.1 0.30 1.7 07 9.14 7.1
Apr. 4.35 0569 17.96 5.08 4.6 0.9 0.28 1.1 05 7.88 7.0
May. 4.15 0.533 21.42 5.07 4.7 1.1 030 1.2 05 876 6.7
Jun. 4.06 0.489 23.37 5.03 4.6 0.9 0.24 0.8 04 7.69 6.9

*Note: OM: Organic matter, C/N:C/N ratio, MO: Soil moisture, pH: Soil pH (1:5), N: Total nitrogen {crude
protein), P,O,: Average P,0;, C.E.C.: Cation exchange.capacity, SiO,: Average SiO,
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@ Total microarthropods ¥ =7183.13X, —18317.4X, —5.5306X, + 216. 432X,

@ Acarina ¥=6315.99X, —17588.5X, —5.2036X, +228. 446X, —18272.3

® Oribatid mites ¥ =3094.92X, —494.133X,—11253.1

@ Insecta ¥=785.283X, —339.498X, —0.2127X, — 18.4158X, —2092.53

® Collembola ¥=1308.91X,—7678. 06X, —0.3962X; —61. 1245X, +11.0306X, +

4684.09X, —23437.6

Table 2. Simple linear correlation coefficients between environmental factors and the density of soil microar-

thropods
Animal

Environmental Total micro- No. of

factor arthropods Acarina Oribatei Insecta  Collembola Oribatei spp.
OM (X1) 0.8365** 0.8171** 0.8052** 0.6652* 0.6550*  0.8201**
C/N ratio (X2) 0.7484** 0.7132** 0.6975* 0.6631* 0.6726*  0.7602**
Precipitation (X3) —-0.6420* —-0.6055* -0.5746 -0.5890* -0.6644* 0.6524*
Soil moisture (X4) -0.6403* ~-0.5999* -0.5505 -0.6032* -0.7053* 0.6033*
Soil temp. (X5) -0.4366 -0.4120 -0.3765 -0.4155 -0.5954*  0.4554
Soil pH (X6) 0.3214 0.2329 0.2371 0.5540 0.5899*  0.2380
N(c-p) (X7) -0.0438 0.0004 -0.0087 -0.1983 -0.1590 0.0055
P,0; (X8) 0.1636 0.2180 0.1431 -0.0832 0.1172 0.1754
K (X9) -0.1828 -0.1848 -0.1494 -0.1030 0.0548 0.0885
Ca (X10) 0.4398 0.4963 0.5109 0.1213 0.3365 0.5281
Mg (X11) 0.1839 0.2016 0.2796 0.0803 0.3151 0.3207
C.E.C. (X12) -0.0824 -0.0061 -0.0053 -0.3242 -0.1555 0.0879
Si0, (X13) 0.0901 0.1478 0.1315 -0.1570 -0.1661 0.1559

*: significance at 5% level, **: significance at 1% level
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® No. of Oribatid mites spp. ?2111.574X1—279.419X2—0.6178X3 +9.68X,—
387.963
(Kol A X2 Table 29 JarEst 28)
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Table 3. Contribution coefficient of environmental factors that affect the density of soil microarthropods

Factor

Animal OM  C/Nratio Precipitation Moisture Soil temp. Soil pH Residual Total
Total 1.0793  0.5546 0.9634 0.5081 0.4680 3.5734
(30.2)  (15.5) (27.0) (14.2) (13.1)  (100)

Acard 11439 0.6408 1.0925 0.6464 0.4987 4.0223
canna ©@8.4) (15.9) 27.2) (16.1) (12.4)  (100)
Oribatid mite 08285 0.0267 0.5929 1.4481
ratdmite 579y (1.9) 40.9)  (100)
et 0.5061  0.0441 0.1589 0.1854 0.6980 1.5925
nsecta (BL8) (2.8 (10.0) (11.6) 43.8)  (100)
Collembol 09843 1.1635 0.3454 07182  0.4864  0.7404 05045 4.9427
oflembota (19.9)  (23.5) (7.0) (14.5) 9.9) 1500  (10.2)  (100)
No. of oribatid  1.1059  0.5580 1.9281 1.4990 0.4045 5.4955
mite spp. 20.1)  (10.2) (35.0) 27.3) (74  (100)

( ): relative contribution coefficient
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