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Analysis of the Factors Influencing the Mesopore Ratio on
the Soil Surface to Investigate the Site Factors
in a Forest Stand(1)"*

- With a Special Reference to Deciduous Stands -
Yongho Jeong™™, Jae Hyeon Park’™, Kyong Ha Kim® and Ho Joong Youn®
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ABSTRACT

This study aimed to clarify the influencing site factors of the mesopore ratio on a pore geometry of
surface soil in deciduous stands as an index of the water retention capacity. Fifteen factors including site
conditions and soil properties were analyzed by spss/pc+ for the data collected during March to October
of 1994. The factors influencing the mesopore ratio(pF2.7) on the surface soil were as follows; tree height,
under vegetation coverage and organic matter contents of soil. And influencing factor on the ratio of
mesopore in the soil surface was correlated with surface soil hardness shows high negative significance.
Also, multiple regression equations for mesopore ratios of surface soil hardness, organic matter contents
of soils show high significance(R®> = 0.84). In deciduous stands, it is effective in promoting development
on the ratio of mesopore that forest practice for enhancing of the water resource retention capacity should
be carried out when the under vegetation coverage rates of stands are maintained from 30 to 80
percentages.
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Table 1. Stand characteristics of study sites.

Aver. of  sand silt clay  Organic

Site Basic fmportant  Elevation Slope Aver, of Aver of Overtree Undertree  “p matter

name Rock Tree (m () Tree Age D(Em}){ (rg_: ?f(lgn) (nf}?(ﬁn’) Hful%)ht % m&?\t
Jungsun 1 Sedimentary Q. momgolica 94 3T N 4.0 1 Bl 60 469 4£8 102 57
Jungsun 2 Sedimentary Q. momgolica 1,137 3 10 4.0 i 55 KMo 4934 B 120 4H
Jungsm 3 Sedimentary Q. momgolica 1,035 % 50 15.0 2% 15 150 614 3.0 76 A%
Jungsun 4 Sedimentary Q. momgolica 998 A 60 2.0 11 15 170 4.8 49.92 84 5.3
Jungsun 5 Sedimentary Q. mongolica 9B 28 & 30.0 14 2 7.0 668 2642 76 49
Jungsun 6 Sedimentary Q. mongohica 1,163 10 40 21.0 2 15 17.0 5042 3R 6 423
Hongchon 1 Igneous Q. mongolica 1,001 %6 4 210 19 47 9.0 3898 49.02 120 34
Hongchon 2 Igneous Q. mongokica W6 AU N 31.0 PA) i 9.0 6.8 B3R 44 LU
Chingyang | Igneous Q. mongolica 40 B B 16.0 H PA] 40 6228 279 88 54
Chungyang 2 Igneous Q. variabilis 0 B B 18.0 30 69 4.0 63.82 2018 64 4.62
Chungyang 3 Igneous Q. mongolica 395 33 30 12.0 3 103 12.0 BB H4e 112 57
Chungyang 4 [gneous Q. variabilis 40 B8 XN 10.0 7 160 12.0 488 692 122 32
Muju 1 Tgneous Q mongolica 1,26 28 10 21.0 2 102 120 2542 643 9.5 751
Muju 2 Sedimentary Q. mongolica 1,215 31 60 3.0 10 128 16.0 %43 574 1614 LAl
Muju 3 [gneous Q. mongolica 1,182 21 0 2.0 10 116 B0 48 620 1L 572
Muju 4 Igneous Q. mongolica 1,167 31 80 24.0 13 3 16.0 22 6.4 U4 87
Muju 5 Igneous Q. serata w5 X 20.0 28 72 16.0 245 60.24 1523 41
Muju 6 Igneous Q. mongobice 795 MU 5B 15.0 17 % 50 H42 6.3% 1323 2.3
Muju 7 Igneous Q. serrata 83 3 60 2.0 13 60 19.0 546 6.8 1L.76 452
Muju § Igneous Q. serrata 98 B % 20.0 10 175 19.0  25.67 6532  9.01 450
Namyangju } Igneous Q. mongolica B0 N 13 8.0 A4 135 6.0 5%.21 %73 7.06 8.12
Namyangju 2 Igneous Q. mongolica 40 3 % 12.0 35 20 1.0 534 B 8W 816
Namyangju 3 [gneous Q. acwyisima 0 B 2 11.0 49 63 1.0 5.3 46 9.0 56
Gurye | Metamorphic Q. mongolica 9% 2 30 10.0 39 120 6.0 £.67 4.5 1408 5.7
Gurye 2 Metamorphic €. mongolica 90 32 X 12.0 43 % 9.0 46.% B2 1538 89
Gurye 3 Igneous Q. mongolica 1,200 N 4 2.0 2 116 6.0 4535 B2 164 2.62
Gurye 4 [gneous Q. mongolice 0 3 0B 2.0 23 102 B0 B34 3B 1Y 46
Gurye 5 Igneous Q. servata 60 16 0 2.0 6 74 00 08 532 58 572
Gurye 6 Igneous Q. mongolica 450 29 40 2.0 12 34 20 002 ¥8 50 7.18
Gurye 7 Igneous Q. mongolica 1,010 37 18 8.0 81 1 6.0 L% 64 760 2.3
Gurye 8 Igneous Q. mongolica 970 0 N 16.0 2 116 18.0 40.23 5046 931 5.
Gurye 9 Igneous Q. mongolica 80 2B 4l 24.0 i m 20 U BY B LD
Sanchung 1  Metamorphic ©. verabilis & ¥ W 16.0 19 112 40 54 6836 630 513
Sanchung 2 Metamorphic €. variabilis w3l 2 12.0 45 106 12.0 ¥4H 0B A L6
Sanchung 3~ Metamorphic Q. variabilis 2N B 0B 26.0 10 7 18.0 2132 69.88 280 149
Sanchung 4  Metamorphic . veriabilis W B A 12.0 3% 64 M0 012 6745 243 SH
Namyeon 1 Metamorphic . variabilis & B % 14.0 26 65 12.0 B34 0.5 L4l 7.9
Namyeon 2 Igneous Q. mongolica 900 3 25 16.0 16 87 12.0 %61 1.3  3.10 5.1
Gwangnung 1 Igneous Q. variahilis W o2 B 32.0 9 160 5.2 5.2 %X 40 902
Gwangnung 2 Igneous Q. serrata W A5 32.0 8 A48 3.8 &2 5B T4H 1%
Yangpyeng 1 Igneous Q. variahilis B B W 17.0 1 44 12.5 180 T4 660 570
Yangpyeng 2 Igneous Q acwyissima 210 B 0B 14.0 10 300 103 %14 6% 880 53
Yangpyeng 3 Igneous Q. acuyisima B0 3 32 19.0 5 22 8.8 X.12 548 1540 57
Yangpyeng 4 [gneous Q. acwyissima 3 A 0B 23.0 5 20 14.5 B4 5.3 42 51
Yangpyeng 5 Sedimentary . acuvissima 30 11 03B 17.0 11 38 6.0 208 824 2% 4%
Yangpyeng 6 Igneous Q. acuyissima 330 A 3 21.0 1 212 18.0 18.92 603 2.2 477
Yumsung 1 Igneous Q. acuyissima 10 B 0B 17.0 13 120 11.5 16.23 8.1 366 948
Yumsung 2 Igneous Q. variahilis % ¥ 0B 2.0 7 124 12.5 1756 7.3 331 8.13
Goisan 1 Sedimentary Q. acuyissime 350 MU B 13.3 8 168 9.0 047 1FH 518 4FH
Goisan 2 Sedimentary Q. acwyissima 320 3 23 12.0 13 316 9.5 2057 658 98 813
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Table 2. Correlation coefficients of site, soil and forest environmental factors influencing the mesopore

ratio of surface soil.

L Surface soil T¥86 D.B.H. Tree age Over Free veg:t:f;‘on Cég:rvell
Distributions ——————— Height density
mesopore ratio (m) (cm) (year) (no. /100m) coverage rates
(0F2.7, %) (%) (%)
Tree Height 0.304* 1.000 - - - - -
Surface soil hardness(mm) -0.900*" - - - - -0.322* -
Organic matter contents of soils 0.628** - 1.000 - - - -
D. B. H, - 0.559%* - - - - -
Tree age - 0.481** 0.819"* - - - -
Over tree density(no./100m’) - -0.429*  -0.541**  -0.414** - - -
Crown-Cover rates - 0.365** - - - -0.514** -
Forest floor mass - 0.417** 0.532** 0.472** - - 0.357*
Slope - -0.383"* - - - - -
Under vegetation coverage 0.290" - - 0.389**  -0.316* - -
Elevation(m) - - - 0.3%"" - 0.394** -
Surface  5cm layer  10cm layer
Distributions Forest soil of soil of soil
floor mass  hardness  hardness  hardness
(mm) (mm) (mm)
Elevation(m) 0.549** - 0.320° -
Slope - -0.309* - -
Organic matter contents of soils - -0.525** - -
10cm layer of soil hardness(mm) - - 0.710** -
A horizon soil hardness(mm) 0.715* 0.677**

Note : * means statistically significant at 5% level and ** means statistically significant at 1% level.
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Figure 1. Linear regression equation of the mesopore
ratio of surface soil and under vegetation
coverage(%).
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Figure 2. Linear regression equation of the mesopore
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Table 3. Multiple regression equations of environmental factors to determine the mesopore ratio of surface

soil.
Variables Regression  Standard g, t Significance
coefficient error
(Constant) 55.055 2.624 20.980
Surface soil hardness(mm) -2.290 0.197 -0.788 -11.616 0.000**
Organic matter contents of soils 0.705 0.223 0.214 3.157 0.003**

R = 0.84

Note : ** means statistically significant at 1% level,
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