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Abstract

Three-year-old Japanese black pine seedlings were planted in pots with different maximum water holding capacity properties of soil, and
measured one year later for investigate the effect of maximum water capacity, an indicator of soil drainage, on the growth of black pine. As a result,
black pine trees in low maximum water capacity environmental soils had more leaves and better leaf color than black pine trees in high maximum
water capacity environmental soils. They also grew taller and had longer roots. Tests of the average difference in viable bacterial counts in soils

showed that low maximum water capacity soils had significantly higher bacterial counts at the 1% level than high maximum water capacity soils.

This indicates that there are many bacteria in the soil and that the microorganisms are active.
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Fig. 1 The arrow indicates the experimental area on the farm on the
Ishikawa Prefectural University campus. The experimental area
islocated 36° 30" 35.6” N,136° 35°49.5” E. (Additions
to aerial photograph taken by the Geospatial Information
Authority of Japan on April 30, 2009).
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Fig. 2 Experimental plots for the relationship between pine seedling

growth and maximum water holding capacity of soil at Ishikawa

Prefectural University Farm.
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Fig. 3 Distribution of soil grain Phi scale of the experimental plots A
and B.
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Table 1 Chemical composition of slag by ED-XRF.

Al Si K
11.55 30.50 218

Ca Ti v
4275 240 0.02

Mn
4.80

Fe Sr
545 035

Table2 ED-XRF analysis of the soil A and B. Values in weight percent.

Mg Al Si P K Ca Ti Mn Fe Sr Total
A 088 1113 4504 1.05 726 1740 205 105 1402 012 100.00
B 081 1161 4698 0.87 775 1392 216 110 14.80 100.00
- : not detected. (Wt.%)

Table 3 The average value of number of new leaf needles, tree growth
and root elongation in the experimental plots (n=3).

Experimental Number of Tree growth Root elongation
plots new leaf needle (cm) (cm)
A 900 11.7 112.9
B 700 5.1 72.7

Table 4 Maximum water holding capacity of soil in the experimental

plots A and B.
. . . Maximum water
Experimental plofs Mixture ratio holding capacity Fig. 4 Elongation example of the black pine seedling of A (sand : soils
A Pemeability improved experimental plot sand :soils=1:1 41ml/100g =1:1) and B (sand : soils= 1:3)
B Permeability control experimental plot sand :soils=1:3 44ml/100g
(> 108Cfu/g)
Table 5 Measurements of pH and EC. 12 ¢
A B 10
pH EC (wS/cm) pH EC (mS/em) 8
2011/6/26 7.7 0.178 75 0.12
2011/8/26 72 0.083 72 0.092 6
2012/8/30 7.1 0.068 6.6 0.088 4
Table 6 Analysis of cation exchange capacity (CEC), exchangeable cations (Ca, Mg, K), and humus. 2
Experimental plots CaO(mg/100g) MgO(mg/100g) K20(mg/100g) CEC(meq/100g)  humus(%e) 0
A 1282 15 14 9.0 2.39 A B
B 1103 62 12 13.8 2.59 Fig. 5 Viable cell count in soils ( n=5).
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