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ABSTRACT This study was firstly conducted to investigate
changes of vegetation and soil characteristics in reclaimed
land applied with solidified sewage sludge for the cultivation
of bioenergy crops. Each vegetation survey site was approximately
15 m x 3 m on the inside of each experimental plot that
consisted of 50% (A-1), 30% (A-2), 15% (A-3), and 5%
(A-4) mixture of solidified sewage sludge, and original
reclaimed soil (ORS). After the application of solidified sewage
sludge, we monitored the changes of vegetation and soil
properties for three years. In first year, soil pH, electrical
conductivity (EC) and exchangeable Ca”" content was 9.4
~10.8, 9.10~14.41 dS m’', and 62.1~204.2 cmol kg, respectively,
while three years later, it decreased to 8.1~8.4, 1.65~5.98
dS m”, and 21.9~43.1 cmol kg, respectively. These results
indicated that several of soil chemical elements which have
nagative impacts on the plant growth in the plots of mixtures
of solidified sewage sludge, steadily declined as the years
go by. The vegetations in each survey site were recorded
as 6 families and 12 species in 2014, while the vegetations
were not occurred at all survey sites in 2012, and only
halophytes as Phragmites australis and Suaeda asparagoides
were observed in 2013. Diversity of vegetation, which was
calculated by shannon index (H’), increased as the season
progressed at each experimental plot applied with solidified
sewage sludge. In original reclaimed soil, however, there was
showed the high community similarity of vegetation due to
the fact that P. australis and S. asparagoides were only occurred
for survey periods.

Keywords : reclaimed soil, solidified sewage sludge, shannon
index, vegetation
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Landfill Site 4th landfilly,

Fig. 1. Location of Sudokwon Landfill Site 4th landfill. The
arrow indicate the experimental site in this study. The
source of map information was obtained from National
Geographic Information Institute (www.ngii.go.kr).

Table 1. Physico-chemical properties of reclaimed land in this study.

pH EC OM  T-N Av. P,0s

Exchangeable cations (cmol./kg)

Particle size distribution (%)

(1:5)  (dS/m)  (ghkg)  (%0)  (mgke) K

Ca Mg Na Sand Silt Clay

ORS* 83 12.4 2.9 0.01 56 0.95

2.5 4.1 8.6 39.2 50.9 9.9

“indicates the original reclaimed soil in our experimental plot.
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Table 2. Mean of soil chemical properties in each experimental plot for 4 years. (A-1, the plot of 50% mixing with solidified
sewage sludge; A-2, the plot of 30% mixing with solidified sewage sludge; A-3, the plot of 15% mixing with solidified
sewage sludge; A-4, the plot of 5% mixing with solidified sewage sludge).

Plot pH EC oM T-N Av. P,Os Exchangeable cations (cmolc/kg)
(1:5) (dS/m) (g/kg) (%) (mg/kg) K Ca Mg Na
2011 A-1 10.8 17.41 145.1 0.7 6 1.58 204.2 2.7 3.8
A-2 10.8 16.20 120.3 0.6 5 1.32 199.4 2.6 52
A-3 10.4 16.15 71.9 0.4 13 1.14 118.4 2.6 6.5
A-4 9.4 9.10 46.4 0.3 48 0.79 62.1 2.4 4.0
2012 A-1 8.9 8.32 72.8 0.4 58 0.92 53.9 34 1.6
A-2 8.9 5.36 36.7 0.2 68 0.89 38.5 2.5 2.1
A-3 8.8 3.83 22.0 0.1 162 1.36 25.2 2.7 3.5
A-4 8.8 5.02 25.2 0.0 228 1.55 22.6 3.1 4.0
2013 A-1 8.5 3.33 63.4 0.4 1 1.14 48.7 4.3 1.0
A-2 8.7 1.79 27.0 0.2 7 1.19 38.9 2.3 1.1
A-3 9.1 2.44 9.4 0.1 72 0.98 25.3 2.5 2.7
A-4 9.4 2.53 6.8 0.1 124 1.05 18.3 2.4 3.6
2014 A-1 8.1 5.35 51.8 0.4 16 1.39 43.1 4.0 1.5
A-2 8.4 3.75 25.8 0.3 20 1.02 35.5 2.7 1.4
A-3 8.4 1.65 9.2 0.1 91 1.01 25.2 3.9 2.0
A-4 8.4 5.98 8.8 0.1 120 0.82 21.9 3.5 4.0




Fig. 2. The change of vegetation on each experimental plot applied with solidified sewage sludge in 2012 (a), 2013 (b), and
2014 (c).

Table 3. Occurrence of herbaceous plants in each experimental plot (A-1, the plot of 50% mixing with solidified sewage sludge;
A-2, the plot of 30% mixing with solidified sewage sludge; A-3, the plot of 15% mixing with solidified sewage sludge;
A-4, the plot of 5% mixing with solidified sewage sludge; ORS, original reclaimed soil).

Family Species

experimental plot

A-1 A-2 A-3 A-4 ORS

Gramineae Avena sativa @) O O O

Calamagrostis epigeios @) O O O

Phragmites australis O O O
Compositae Artemisia annua O

Cirsium japonicum O

Erigeron canadensis O O O O
Chenopodiaceae Chenopodium album var. centrorubrum O O O

Salsola komarovii O O O

Suaeda asparagoides @) O O O O
Portulacaceae Portulaca oleracea O
Plantaginaceae Plantago asiatica @) O
Brassicaceae Thlaspi arvense O O

N(Phragmites australis)2} HolS10] U AN Suaeda asparagoides)
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Table 4. Shannon-Weaver index (H’) and Sorenson’s index
(Ss) of herbaceous plants at each experimental plot
between May and September in 2014 (A-1, the plot
of 50% mixing with solidified sewage sludge; A-2,
the plot of 30% mixing with solidified sewage sludge;
A-3, the plot of 15% mixing with solidified sewage
sludge; A-4, the plot of 5% mixing with solidified
sewage sludge; ORS, original reclaimed soil).

Shannon-Weaver index (H’)

Plot Sorenson’s index (Ss)
May Sep.

A-1 0.85 1.46 0.67

A-2 1.17 1.55 0.87

A-3 1.23 1.48 0.83

A-4 1.04 1.25 0.85

ORS 0.68 0.69 1.00
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