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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(II)"*

- With a Special Reference to Mixed Stands -
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ABSTRACT

This study aimed to clarify the influencing factors of the mesopore ratio on a pore geometry of surface
soil in mixed stands as an index of the water retention capacity. Twenty four factors including site
conditions and soil properties were analyzed by spss/pc+ for the data collected from during March to
October of 1995. The factors influencing the mesopore ratio(pF2.7) on the surface soil were as follows;
mesopore ratio(pF2.7) on the B horizon soil, under vegetation coverage, organic matter contents of surface
soil and F layer depth. And influencing factor on the ratio of mesopore in the soil surface was correlated
with surface soil hardness and depth of 10cm soil hardness shows high negative significance. Also,
multiple regression equations for mesopore ratio of the mesopore ratio of B horizon soil and organic matter
contents shows high significance(R?% (.84).
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Table 1. Stand characteristics of study sites.

Aver. Aver. Over tree Under tree Aver, of orgamic
Elevatin Skpe  of  of  density densty  Tree % of %of % of Co

Site name . Basic Rock Important Tree m () Tee DBH (o) o/ Hegh smd st chy ey
Age  (em)  100m) 100m) (m)

Jinbu 1 Igneous P. Densiflora + Q. mongokica 80 P 57 16.5 1 %0 109 3.0 5316 7.80 3.5
Jinbu 2 Sedi y P. Densiflora + Q. fica 825 % 70 2.8 8 142 1.3 2134 6346 1520 47
Jinbu 3 Sedimentary P. Demsiflora + Q. mongolica 85 24 65 8.7 9 124 19.0 268 60.74 1240 4.2
Dachwa Igneous P. Densifiora+ F. vhynchophylla 760 K1} 5% 15.7 9 130 1.4 B0 BN 3.8 3.60
Jangjeon 1 Sedi v A. . nephrolepis + Q. fica 1,170 L8] 0 8.4 4 11 4.2 608 60.72 B2 3%
Jangjeon 2 Sedimentary A. holophylla + Q. momgolica 1,230 2 0 16.8 9 7 1.9 2402 6.3 13.60 3.5
Jangieon 3 Sedimentary A. nephrolepis + B. costata 1,200 28 75 17.0 7 B 124 4564 4856 58 3.60
Hanmi Igneous P. Densiflora + Q. mongolica 1,080 27 53 4.1 12 2 174 470 66.70 860 3.8
Yangyang 1 Igneous P. horaiensis + Q. mongolica 1,25 3 60 16.1 12 142 8.1 5.8 3%.02 1160 5.60
Yangyang 2 Igneous A. nephrolepis + Q. mongolice 1,30 3 ™ 13.2 43 188 96 49.12 428 800 4.5
Magog 1 Igneous P. Densiflora + Q. variabilis 30 3B 40 154 12 65 10.6 6668 21.32 6.0 3.7
Magog 2 Igneous P. Densiflova + Q. mongolica 20 ¥ B 16.1 12 131 133 59.38 .02 6.60 2.46
Magog 3 Igneous P. Densiflora + Q. variabilis 25 ¥ B 4.0 8 145 10.9 53.9% 40.04 600 2.5
Chilgab 1  Igneous L. leplolepis + P. strobilacea 35 30 19 16.0 18 146 148 4578 49.82 440 4.5
Chilgab 2 Igneous L. leptolepis + P. strobilacea 355 B 19 16.0 18 136 148 498 4.8 440 510
Chilgab 3 Igneous P. Densiflora + Q. acutissima 30 2 3 15.4 15 131 129 4314 4646 1040 2.0
Chilgab 4 Igneous P. Densiflora + C. crenata 35 U A% 2.9 10 167 124 2BHM $9% 1220 2.5
Dogyu 1 Igneous P. Densiflora + Q. servata 760 2 0 5.0 8 139 4.1 614 U5 420 3N
Dogyu 2 Igneous P. Densiflora + Q. variabilis 660 18 40 18.0 16 62 13.9 362 5478 T7.60 4.8
Dogyu 3 Igneous P. Densiflora + Q. servata 610 % 40 18.8 13 67 139 6102 B8 520 53R
Dogyu 4 Igneous P. Densiflora + C. laxiflora 80 21 65 2.0 12 106 4.0  50.62 41.38 8.0 9.40
Dogyu 5 Igneous P. Densiflora + B. davurica %0 21 40 17.7 10 66 125 .26 2594 380 54
Mudung 1  Sedimentary P. Densiflora + Q. serrala 475 % 20 18.9 12 7 1.6 M.62 4218 320 2.2
Mudung 2 Sedimentary P. Densifora + Q. variabilis 490 2 40 17.5 18 130 94 314 516 740 5.3
Mudmg 3 Sedimentary P. Densiffora + Q. variabilis 495 29 0 16.0 12 8 1.4 3310 5350 13.40 5.6
Mudung 4  Sedimentary P. Densifiora + . serrata 30 B 3B 19.6 12 52 102 2.8 6.12 9.0 52
Jigii 1 Sedimentary  P. Densifiora + Q. variabilis 200 26 2% 21.8 i1 2 108 63.4 3.5 600 2.4
Jigii 2 Sedimentary P. Demsiflora + Q. variabilis 35 18 %5 2.3 8 110 126 816 1564 3.2 4.1
Jigii 3 Sedimentary P. Densiflora + Q. variabilis 255 A 3 16.6 16 121 9.1 68.48 2952 200 4.5
Wachon 1 [gneous P. Densiflora + Q. servata 720 19 50 254 7 17 126 6319 3.4 360 4.1
Wachon 2 Igneous P. Densiflora + Q. serrata 635 8 30 18.5 13 65 10.8 588 354 3.60 534
Wachon 3 Igneous P. Densiflora + C. laxiflora 610 31 X 1.2 8 n 10.2  59.66 36.74 3.60 5.46
Gurae 1 Igneous P. Denstflora + C. laxiflora 480 2% 2 21.9 9 138 1.0 M0 195 060 5.7
Gurae 2 Igneous P. Densiflora + Q. servata 655 A A 18.8 13 18 131 3% 5464 2.0 575
Gurae 3 Igneous P. Denstflora + Q. serrata 555 19 R 2.8 13 2 1.6 5024 465 420 2.3
Gurae 4 ITgneous P. Densiflora + Q. serrata 00 21 R 2.4 12 60 13.2 3984 5.7 940 346
Gurae § Igneous P. Densiflora + Q. variabilis 80 3 3 2 8 2 183 R4 £78 48 330
Gurae 6 Igneous P. Densiflora + Q. aliena €05 38 k3| 5.3 10 10 13.6 U5 590 9.60 52
Gurae 7 Sedimentary P. Densiflora + @. variabilis 465 20 19 16.8 13 116 120 5.3 3.4 320 2%
Gurae 8 Sedimentary P. Densiflora + Q. variabilis 320 % 32 16.8 15 45 13.8 310 60.50 840 2.60
Pyunghwa 1 Igneous P. foraiensts + Q. acutissima 160 2 62 0.7 17 U 20 6l.M BB 50 442
Pyunghwa 2 Igneous P. Densiflora + Q. acudissima 180 17 8 2.0 9 X 197 8.8 40.58 56 419
Ygog 1 Igneous L. leplolepis + Q- acutissima 140 37 H 2.0 15 A 8.8 52.60 3020 82 4%
Jugyob 1 Igneous P. Densiflora + Q. acutissima 20 2 47 4.5 13 i 173 5.8 42 640 3.6
Jugyob 1 Igneous P. Densiflora + Q. acutissima 20 23 47 4.5 13 7 7.0 4.8 M2 64 3IH
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Table 2. Correlation coefficients of site, soil and forest environmental factors influencing the mesopore
ratio of surface soil.

S‘ﬁggggnansgﬂB Surface 5cm 10cm Over Under Over tree
soil depth soil depth soil density

Distributions pF2.7 pF2.7 hardness  hardness  hardness tree vegetation (no./
(Surface (B horizon coverage coverage "
soil) soil) (mm) (mm) {mm) 100m)

pF2.7(%) of B horizon soil 0.562** 1.000 - - - - _ N
Surface soil hardness(mm) ~0.556** - - - - - _ -

10cm depth soil hardness
(mm)

Under vegetation coverage 0.321* - -).362* - -0.443**  -0.561** - -

Organic matter contents of
surface soil

Depth of F layer 0.353* 0.343* - - - - - -
D.B.H. - 0392" - - - - - _0.297n

Amount of sand in surface
soil

Amount of clay in surface soil - 0.320° -~ - - - - -
5cm depth soil hardness(mm) - - 0.699** - - - - -
Amount of clay in B horizon
soil

Over tree density(no. /100m’) - - - - - 0.369* - -
Under tree density(no./100m") - - ~ - - -0.416** - -
Amount of fallen leaves and
branches

Elevation(m) - - - - - -0.392**  0.382** -
Slope - - ~ - - -0.372* - -
Amount Organi Amount
of fallen Elevation Tree Tree D.B.H matter  of sand in

leaves and  (m) age Height Tt contents of  surface
branches surface soil soil

~0.342°

0.588**  0.798"* - - - -

0.736"*  0.47** -0.559"* - -0.386** - 0.430 -

- -0.313° - - - - - -

- - - - 0.415*" - - -

- - - - - 03 - -

Under tree
Distributions density
{no. /100m)

Amount of fallen leaves and
branches

Elevation(m) - 0.315* 1.000 - - - - -
Tree age - - 0.427** 1.000 - - - -
Tree Height - - - 0.335* - - - -
D.B.H. - - - 0.299* 0.617**  1.000 - -
Depth of F layer - - - - - 0.296* 0.384*"
Organic matter contents of B
horizon soil

Amount of silt in surface soil - - - - - - - -0.988*"
Amount of clay in surface soil - - - - - - - -0.833**
SAorirlmunt of sand in B horizon 0.749**
Amount of silt in B horizon
soil

Amount of clay in B horizon
soil

0.396% - - - - - - -

- - - - - - 0.347* -

- - - - - - - 07%

- - - - - - SR W'l

Note : * means statistically significant at 5% level and ** means statistically significant at 1% level.
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Table 3. Multiple regression equations of environmental factors to determine the mesopore ratio of surface

soil.

Variables Regrgs.smn Standard Beta t Significance
coefficient error
(Constant) 21.364 3.325 6.425
pF2.7(%) of B horizon soil 0.307 0.108 0.331 2.850 0.007**
Organic matter contents of surface soil 2.175 0.506 0.010 4.298 0.000**

R® = 0.63

Note : ** 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
ratio of surface soil and surface soil
hardness(mm).
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