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Effect of soil dressing and planting density on initial growth of black pine in coastal forests
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Abstract: Because of extensive damage by pine wilt disease, the coastal forests of the Kujukuri coast of Chiba Prefecture are being
reforested. Efficient planting and cultural work, as well as healthy tree growth, are required for rapid reforestation. To elucidate the
effects of soil dressing and planting density on the survival and initial growth of planted black pine trees, we investigated the
survivorship and height growth of planted trees two years after planting. After having spread soil dressing with a thickness of 30 cm,
the soil was mixed to a depth of 60 cm, so that the soil dressing to local sand ratio was 1:1. There were two planting density
configurations. The first was a normal density of 10,000 trees/ha, composed of a mixed planting of black pine (5,000 trees/ha),
Japanese spindle (2,500 trees/ha), and Japanese pittosporum (2,500 trees/ha). The second configuration was a planting of only black
pine at a density of 5,000 trees/ha. The survival rate and height growth of black pine, two years after planting, were 84.4% and 33.1
cm, respectively, in the plot with soil dressing and mixed planting 10,000 trees/ha; 87.5% and 27.2 cm in the plot with soil dressing
and 5,000 trees/ha; 9.2% and 16.4 cm in the plot with no soil dressing and mixed planting 10,000 trees/ha; and 64.6% and 16.0 cm
in the plot with no soil dressing and 5,000 trees /ha. Both survival and height growth were significantly higher in the plots with soil
dressing. These results demonstrate that soil dressing is effective for enhancing initial growth and survival. There were no significant
differences in survival rate and height growth between the plots with 5,000 trees/ha and mixed planting 10,000 trees/ha. Therefore,
the possibility of planting 5,000 trees/ha in areas less influenced by sea breezes is suggested.
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Fig.1 Layout of study plots
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Fig.2 Survival rates of planted trees in each plot

Error bars show standard deviations

#£—1. 7a~YOEFRIIRBT DE L LREE

ZR & LTz TotRLE S B TR R
Table.1 Results of two-way ANOVA of the effects of soil
dressing and planting density on survival rates of black pine

FR HEE VP FEES P piE
x+ 1 307.98 307.98 598 0.04 *
3R i 1 38.42 3842 0.75 0.41
Z X E 1 100.67 100.67 1.96 0.20
R 8 411.71 51.46

¥ 5% KETHEEDY
* . Significant difference at 5% level
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Table.2 Monthly variation in numbers of dead black pine in
each plot
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Fig.3 Height growth of planted trees in each plot
Error bars show standard deviations
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Table.3 Results of two-way ANOVA of the effects of soil

dressing and planting density on height growth of black

K HHEE VM P F5 FiE plE
% - 1 583.64 583.64 44.49 <0.01 #x
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AR 8 104.94 13.12
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** . Significant difference at 1% level
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