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Abstract

In order to evaluate soil factors affecting the growth of Italian poplar, 23 areas planted
with Italian poplar were surveyed.

These 23 areas were classified into 3 categories, river-side, fallow-land and hill-side.
The growth performance and soil factors for each area were investigated.

The growth of Italian poplar at river-side was shown to be superior to that of fallow-
land and fill-side. The rates of growth for fallow-land and hill-side are decreased by 8%
and 21% compared to those of river-side, respectively.

This suggests that plantation of Italian poplar at hill-side would not be profitable.

Soil conditions of high productive area appeared liquid phase 20%, porosity 45%,
water holding capacity 35 - 40%, soil hardness 1kg/aw, pH 6 and rich in organic matter
and total nitrogen.

The results of factor analysis for soil factors affecting to Italian poplar growth that
showed eigenvalue over 1 and communality value over 70% explained factor 1 @ liquid
phase, porosity and water holding capacity, factor 2 : pH and calcium: and factor 3 : soil
hardness. This suggests that physical characteristics of soil is more important than
chemical characteristics for Italian poplar growth.

Multiregerssion analysis was conducted between diameter growth and soil hardness,
liquid phase and calcium. The t-values for each independent variables showed
significance at 1 - 10% level, but water holding capacity and pH are not significant.



It is supposed that sites suitable to Italian poplar were alluvial plain of sandy loam or
part of banking soil, well-ventilating soil, lower soil hardness, apposite soil moisture
absorbing with about 100en of ground water level, plentiful crganic matters and total

nitrogen and little acidity soil.
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Table 3. Rotated factor pattern by factor analysis.

Variables Factorl Factor2 Factor3
Liquid phase 0.65448 0.37601 (0.18088
Porosity 0.78444 -0.04588 -0.17142
Water holding capacity 0.86045 0.06953 (.12705
Soil hardness 0.07222 -0.00127 0.94067
pH 0.09037 -.66671 -0.43128
Calcium 0.23309 0.85330 -0.21363
Eigenvalue 2.10011 1.26781 0.99957
Difference 0.83230 0.26824 0.20639
Proportion 0.35000 0.21130 0.16660
Communality 0.35000 0.56130 0.,72790




Table 4. The result of multiregression analysis.

Variables DF Parameter Stan. regr. Standard T-valve VIF
(# coefficient error
. Intercept 1 0.690916 0.00000000 0.12769125 5411
In s0il hardness 1 -0.150231 -0.69288470 0.03997767 -3.7H8*** 1.185612
In liquid phase 1 0.092927 0.46197627 0.03812179 2.438** 1.252596
In calcium 1 -0.222042 -0.36642295 0.10698855 -2.075* 1.087118

F-value 5.625** R-square 0.4839

*** 1 1% significance level

** 1 5% significance level

* 1 10% significance level

InY = f +/inX: + EinXe + AinXs
In Y : diameter at breast height
In Y ! s0il hardness

In Ye : Tiquid phase

In Ys : calcium
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