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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 Coniferous Stands -
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S ¢

b el A3ty AXEA EFEoFA L MILKEEF2. Nl G st AAE W3)7] 98 1993
9 399 109747 AR YGdeH TREATE AR §iAl, B, d88EUA 5 F 2390 244
FEo st AgEAMsigcl., RFEGAY 2FFE FFE vF e FoF AAte RFEGANA
o] HAILBRE(PFL.6), A AR, 434 g%, F2 54, EY9 {7153, d553 5 67)
QA7 Ee ARVAL, ek, F2ES] AYE, AZ, BF ESREE 5 4 QA7 B
5%, 1% =FoA 9% g9 AadAE Jehsinl, =3, stepwised o] 4% chFIAEAATA £
Zgokd|A o] 2EFE Fegsle Adxle EF2 e AUE, 43U A, d5EFH, BF B
AYE, 2okl {7 B3 570 AdAtoldrl, Gyl FARSrIT $41E A LS ZRES
o 275 Wde] 2AHEE AZAA LX) 80%E WA =HUdE o AA&er ¥ Ao A},

ABSTRACT

This study aimed to clarify the influencing factors of mesopore ratio on a pore geometry of surface soil
in coniferous stands as an index of the water retention capacity. Twenty three factors including site
conditions and soil properties were analyzed by spss/pc + for the data collected during March to October
of 1993. The factors influencing the mesopore ratio(pF2.7) on the surface soil were as follows; macropore
ratio(pF'1.6), slope, crown-cover rates, thickness of F layer, organic matter contents, and the growing
stock. And influencing factor on the ratio of mesopore in the soil surface was correlated with percentage
of amount of clay, soil surface, A and B horizon soil hardness shows high negative significance. Also,
multiple regression equations for mesopore ratios of surface soil and surface soil hardness, clear length,
growing stock, B horizon of soil hardness, organic matter contents show high significance(R% 0.80). In
coniferous 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 crown-cover rates
of stands are more than 80 percentages.

Key words : water retention capacily, mesopore ratio, wmacropore ratio, crowm-cover rates, growing
stock, soil hardness
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Table 1. Stand characteristics of study sites.
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Table 2. Correlation coefficients of site, soil and forest environmental factors influencing the mesopore
ratio (pF2.7, %) of surface soil.

Surface soil B horizon soil _ Under
Distributions Slope  Tree age vegetation
pF2T  pFL6  DFLT  pFLS Cover rale - ermge
Macropore porosity(pF1.6) of surface soil(%) 0.318  1.000 - 1.000 - - - -
Slope(” ) 0.455** - - - 1.000 - oo -
Crown-Cover rate(%) 0.313* - - - - - 1.000  -0.483**
Depth of F layer 0.254* - - - - - - -
Ratio of clay(%) -0.303* - - - - - - -
Organic matter contents 0.317** 0.8 - - 0.3 - 03w -
Growing stock{rr) 0.672* 0262 - - - - 0.365* -
Surface soil hardness(mm) -0.707  -0.283 - - -0.446*° - -.378"** -
A horizon soil hardness(mm) -0.574** - - - -0.43%5* - - -
B horizon soil hardness(mm) -0.458** - - - 0.3 - - -
Mesopore porosity(pF2.7) of B horizon soil(%) - - 1000 0.354" - - - -
D. B. H.(cm) - - 0.244° - - 0.592** - -
A horizon soil depth(cm) - - 0.283" - - - 0.389°* -
Tree height(m) - - - - - .38 0.3%" -
Clear length of over story(m) - - - - - 0.369** - -
B horizon soil depth(cm) - - - - - -0.279° - -
Under vegetation coverage(%) - - - - - - -0.483**  1.000
Tree 1213 Depth of Ratio of Ratio of Ratioof OEC
Distributions D. B H. Height of over L layer sand(%) silt(%) clay(%) mattet
contents
story
Tree height(m) 0.518** 1000 - - - - - -
Clear length of over story(m) 0.376**  0.808*" 1.000 - - - - -
Organic matter contents 0.2780*  0.365" - - - - - 1.000
Growing stock(m) 0.283° 0413 - - - - - -
Surface soil hardness(mm) -0.260*  -0.408** - - - - 0.299*  -0.309"*
B horizon soil hardness(mm) -0.307* - - - - - 0.362"* -0.262*
A horizon soil depth(cm) 0.256°  0.3%6" 0.254" 0.8 -0.312* 0.297 - 0.381°*
Ratio of silt(%) - - -h.an - 0912 1.000 - -
Ratio of clay(%) - - - S | X VA - 1.000 -
A horizon soil hardness(mm) - - - - - - 0.336** -

B horizon soil depth(cm) - - - - - - - -

Surface A A horizon

Distributions G:E(‘)Vc‘l‘(‘g soil 1;‘;”;;'1‘ of soil

hardness hardness depth
Surface soil hardness(mm) ) -).629** - - -
A horizon of soil hardness(mm) -0.413*  0.657**  1.000 -
B horizen of soil hardness(mm) - 0.397** 0.645** -
A horizon of soil depth(cm) - -t - 1000

B horizon of seil depth(cm) - - - .84

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 (pF2.7,

%) of surface soil.

Variables Regression coefficient Standard error  Beta t Significance
(Constant) 34.176 2.868 11.915 0.000**
Surface soil hardness(mm) -0.595 0.137 -0.395 -4.338 0.000**
Clear length of over story -0.693 0.140 -0.330 -4.935 0.000%*
Growing stock(m’) 2.914E-02 0.006 0.378 4.522 0.000%x*
B horizon soil hardness(mm) -0.336 0.124 -0.195 -2.715 0.009*
Organic matter contents 0.595 0.219 0.190 2.711 0.009*

R* = (.80

Note : * means statistically significant at 5% level and ** means statistically significant at 1% level.
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