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Effects of Materials of Drainage Layer at the Reclaimed Soil Base
on Tree Growth at the Open Space of Saemangeum Sea Dike*

Lee, Hanna * Lim, Joo-Hoon - Koo, Namin and Bae, Sang-Won

Division of Forest Soil and Water Conservation, Korea Forest Research Institute.

ABSTRACT

This study was performed to compare the effects of different drainage layers on tree growth at the
exposed sites of Saemangeum sea dike. 4 types of drainage layers including control(dredged soil),
specially prepared bark, gravel, and wood chip were set in 150~165cm depth of soil. Pinus thunbergii
and Celtis sinensis were planted after 9 months of soil treatment. Electrical conductivity(EC) of soil
in all treated plots were decreased under 4dS-m™, and NaCl(%) was decreased under 0.05% after 1
year from soil treatment. Soil moisture at the 120cm depth of the bark treated plot was higher than
that of the 180cm soil depth, below the drainage layer. It is considered that vertical mobility of water
was inhibited. Organic matter(OM) at the 120cm soil depth increased at bark and wood chip treated
plots. Survival rates after 4 years of P. thunbergii and C. sinensis were 100% in all treatments. The
height of P. thunbergii was not significantly different among the treatments while the height of C.

sinensis was significantly different among the treatments and it was highest at the bark treated plot.
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Figure 1. Construction of drainage layer and treatment of soil layer by mixing of dredged soil and soil conditioner.

Figure 2. Construction processing of drainage layer for study plots.
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Figure 3. Average of temperature and rainfall during 2009 ~2013.



At A A FAE Z]wtel tig i A2zt 5 Aol nAe &2 17

9 9
(a) (b)
8 8 1
ju
o
7 7
6 6
10 10
—e— B
@ () s
8 8 Pt
—_— W
e 6 6
w
ke
O 4 4
w
2 2
0 0 ; : =
2009 2010 2011 2012 2013 2009 2010 2011 2012 2013

Figure 4. pH and electrical conductivity (EC) changes in soil from 2009 to 2013. [(a), 30cm depth of soil; (b),
120cm depth of soil; B, specially prepared bark; C, control(dredged soil); G, gravel;, W, wood chip].
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Figure 5. Exchangeable sodium percentage(%) in soil by treated materials of drainage layer from 2009 to 2013.
[(a), 30cm depth of soil; (b), 120cm depth of soil; B, specially prepared bark; C, control(dredged soil);
G, gravel; W, wood chip].
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Table 1. Average and standard deviation of soil moisture contents at 10cm depth during 2009 ~2012. (unit : %)

Month Bark Control Gravel Wood chip
Avg. 43 10.8 79 9.1
fan. Std. 1.3 33 1.3 2.4
Avg. 39 10.0 7.1 8.3
Feb. Std. 1.4 43 2.1 3.0
Avg. 4.1 12.0 13.8 9.9
Mar. Std. 1.0 3.1 6.7 1.6
Avg. 40 132 17.2 93
Apr. Std. 1.8 55 55 3.1
Avg. 44 14.8 15.4 8.9
May Std. 1.2 57 45 32
Avg. 49 17.8 12.3 10.2
fun. Std. 1.4 5.0 2.0 2.6
l Avg. 6.9 15.7 14.6 114
Std. 5.1 29 35 2.4
Ave Avg. 73 12.3 119 9.7
Std. 4.1 39 37 32
Avg. 6.5 8.6 8.8 7.1
Sep Std. 34 39 4.0 3.6
Avg. 56 57 5.0 49
Oct Std. 37 4.0 1.7 3.1
Avg. 52 8.6 10.4 75
Nov. Std. 2.6 38 5.0 35
Dec. Avg. 37 11.1 112 9.4

Std. 0.8 39 43 29
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Figure 6. Soil moisture content(%) in the soil profile by treatment of drainage layer. [(a), 2009; (b), 2012; B,
bark; C, control(dredged soil); G, gravel; W, wood chip].
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drainage layer at 120cm depth of soil from
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soil); G, gravel; W, wood chip].
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Figure 8. The pattern of height growth of Pinus thunbergii (a) and Celtis sinensis (b) saplings from 2010 to
2013. [B, specially prepared bark; 2B, C, control(dredged soil); G, gravel; W, wood chip].

. L

Figure 9. Pinus thunbergii and Celtis sinensis in bark plot [(a) 2009, (b) 2013)].

Figure 10. Pinus thunbergii in treatment plots(bark, control, gravel, wood chip).
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