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Effects of soil hardness on root growth and pulling down moment of Pinus thunbergii in coastal forest
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Abstract: After the Great East Japan Earthquake in 2011, the development of vertical roots was considered to be
important for the tsunami attenuation function of Pinus thunbergii. The purpose of this study is to clarify the
effect of soil hardness on vertical root growth, and to clarify the effect of vertical root on the pull-down moment of
a trunk of Pinus thunbergii, in Shonan coastal forest. The soil hardness test, the pull-down test, and the root
system distribution survey were conducted at the target tree growth points. As a result, (1) in the past research,
when the soil hardness “Nd/drop” value obtained by the SH soil penetration test exceeds 7.1, root growth is difficult,
but this soil hardness alone cannot explain the growth depth of vertical roots. (2) The vertical root volume and the
deepest depth of the root system are highly correlated with the maximum pull-down moment, and the vertical
root plays an important role in the tsunami attenuation function.
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Figure 1. Relationship between root volume and soil
hardness about different tree age and DBH
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Figure 2 Relationship between maximum root depth

and soil hardness
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Figure 3 Relationship between the deepest root depth and
tree age, and the deepest root depth and DBH
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Figure 5 The deepest root depth and maximum pull-down
moment
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Figure 6 Horizontal root volume and maximum pull-
down moment
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down moment
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tree fell down by tsunami

V BbhHIZ

WEEEAR D BIARM RS BT TN IR OREEN % <,
HRRIBEIERE IS DUV TIREREAR, KR ZNEH&E
ZALMNC LD 2 TE LIRS ATV EEZ T
Do

Eil3

ARFTEE H25~H30 4EFE, HAKZEYEIRAF AR
G TRF LR R BT IR AP IEE D% < DA FI1TH
T - fRNTEEC T DTEVW T, IR L CHEAELE
ﬁ—o

- =
——

51 FASCHR

(1) B - ST (2013) HERE T 5 HLk i
IO ERMFHIE. MR R EIME, AR E No. 9
(2) REFFE— (2011) B¥SE U= MBRARD R, Y & R
MICBET 2 PRAFFE G2 (CFhk 22 REEFRA RS « 71-
92

(3) NEFEZ - SRHZ - mANEE - BT (2016) 1
EWAEBREICBT 2L OBUR. AR AIISEHTHIIE
ittt 15 ¢ 65-78

(4) FLBHREEAIIFES (2007) SH A EHAGERAH : 20~
22



