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ABSTRACT This study was carried out to obtain the basic
data for selecting the cultivatable bioenergy crops through
application of solidified sewage sludge in reclaimed lands.
The experimental plots consisted of the mixing with solidified
sewage sludge plot (SS50), the covering with solidified
sewage sludge plot (SS100), and the original reclaimed land
plot (ORL) on reclaimed land for the intended landfill in
Sudokwon Landfill Site Management Corporation (SLC).
The growth of energy crops (Geodae-Uksae 1, Miscanthus
sacchariflorus, and Phragmites australis) were investigated
from May to October, 2010 in each experimental plot. The
soil from ORL showed higher salinity with high contents
of exchangeable Na' cation than that of SS50 and SS100.
Soil properties on reclaimed land used in this study must
be improved by increasing the buffering capacity of saline
with the treatment of solidified sewage sludge due to the
fact that the contents of organic matter (OM) in both of
SS50 and SS100 were higher than that of the ORL. Thus
the growth of energy crops cultivated in the solidified sewage
sludge plots were better than in ORL. Geodae-Uksae 1 which
showed an excellent adaptability on reclaimed land treated
with the solidified sewage sludge has considerably higher
biomass than those of other energy crops (M. sacchariflorus
and P. australis). This study suggested that Geodae-Uksae
1 is the most suitable biomass feedstock crop for bioenergy
productions, and the solidified sewage sludge may be possible
to utilize as a soil cover materials for cultivation of bioenergy
crops in reclaimed land.

Keywords : bioenergy crop, Geodae-Uksae 1, reclaimed land,
solidified sewage sludge
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Table 1. Soil chemical properties of each experimental plot in reclaimed land.

Plot pH (1:5) Salinity (%) O.M. (%) Total-N (%) Av.P,0s (mg kg™

May 12 Nov. 1 May 12 Nov. 1 May 12 Nov. 1 May 12 Nov. 1 May 12 Nov. 1
SS50 7.19 7.74 0.28 0.21 2.89 0.25 0.15 226.1 174.4
SS100 7.58 7.91 0.31 0.22 5.56 0.44 0.36 205.9 194.7
ORL 7.98 7.92 0.28 0.31 0.75 0.02 0.01 136.7 145.7

SS50, the mixing with solidified sewage sludge plot; SS100, the covering with solidified sewage sludge plot; ORL, the original

reclaimed land plot.
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1. Difference in the range of soil pH in each experimental
plot in reclaimed land. The symbols of open circles,
open triangles, and open rectangles indicate soil pH
collected from the mixing with solidified sewage sludge
plot (SS50), the covering with solidified sewage sludge
plot (SS100), and the original reclaimed land plot (ORL),
respectively. Each closed symbols indicate the mean
pH value in each experimental plots.
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2. Salinity of each experimental plot in reclaimed land.
Light gray bars, deep gray bars, and dark black bars
indicate the the mixing with solidified sewage sludge
plot (SS50), the covering with solidified sewage sludge
plot (SS100), and the original reclaimed land plot (ORL),
respectively.
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Table 2. Exchangeable cation of each experimental plot in
reclaimed land.

Exchangeable cation (cmol kg'l)

Plot
Ca K Mg Na
SS50 0.694 0.008 0.148 0.446
SS100 0.816 0.007 0.195 0.170
ORL 0.049 0.007 0.077 0.857

SS50, the mixing with solidified sewage sludge plot; SS100,
the covering with solidified sewage sludge plot; ORL, the
original reclaimed land plot.
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Fig. 3. Growth monitoring of energy crops grown at each experimental plot in reclaimed land. The experimental plots consisted
of the mixing with solidified sewage sludge plot (A, SS50), the covering with solidified sewage sludge plot (B, SS100),
and the original reclaimed land plot (C, ORL).
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Table 3. Stem height of energy crops used in this study.
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Stem height (cm)

Energy crop Plot

Jun 30 Jul 29 Aug 26 Sep 28 Nov 1 Jan 11

Geodae-Uksae 1 SS50 90.1° 153.1° 210.7* 213.8" 200.6" 208.2°
SS100 107.7° 162.5° 218.1° 227.2° 200.5° 203.2°

ORL 60.3° 75.7° 88.5 94.1° 97.0° 127.0°

Miscanthus sacchariflorus 1 SS50 48.7° 77.4° 126.9 186.5 192.3* 181.7°
SS100 48.1° 87.3" 147.0° 194.9° 201.1° 194.1°

ORL 21.8° 39.1° 53.1° 102.0° 89.0 90.3"

Miscanthus sacchariflorus 2 SS50 443° 92.1° 131.7° 173.7° 175.3° 164.7°
SS100 49.9* 97.5" 153.6° 177.3" 180.9° 174.5°

ORL 18.6° 28.3 52.0° 92.4° 90.8" n.d.

Phragmites australis 1 SS50 52.1° 78.1° 109.4° 131.7° 149.9° 146.6
SS100 51.5° 82.9° 107.4° 157.1° 160.8° 153.1°

ORL 35.7° 51.6° 64.9° 90.4° 63.6° 89.5

Phragmites australis 2 SS50 46.3" 70.6" 100.6" 136.3" 139.7° 143.7°
SS100 47.2° 79.3° 102.3° 148.9° 159.5° 135.9°

ORL 41.1° 59.2° 73.1° 100.8° n.d. 90.0°

Different letters in columns indicate significantly different at P<0.05 (Tukey’s studentized range test). SS50, the mixing with
solidified sewage sludge plot; SS100, the covering with solidified sewage sludge plot; ORL, the original reclaimed land plot.
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Table 4. Stem number per plant of energy crops used in this study.
Stem number plant'1
Energy crop Plot
Jun 30 Jul 29 Aug 26 Sep 28 Nov 1
Geodae-Uksae 1 SS50 22.1° 41.2° 64.2° 64.8" 66.3"
SS100 20.3" 39.1° 59.3° 73.8" 59.9°
ORL 4.9° 6.3 57° 6.2 7.7
Miscanthus sacchariflorus 1 SS50 7.1° 29.5° 65.2° 68.9° 60.7°
SS100 7.2° 32.6 65.7° 84.0° 69.8°
ORL 2.5 4.0° 4.5° 9.7° 4.4°
Miscanthus sacchariflorus 2 SS50 5.7° 20.8" 46.3% 49.3" 41.6"
SS100 6.7" 22.5° 65.0° 56.3" 41.9°
ORL 1.8° 1.3° 5.0° 4.6° 3.0°
Phragmites australis 1 SS50 3.3 8.1° 10.7* 19.1° 16.4"
SS100 5.1° 9.2° 10.7* 17.7* 13.2°
ORL 2.3 2.4° 3.7 7.4° 6.4°
Phragmites australis 2 SS50 43" 8.9° 9.5% 17.7* 14.9°
SS100 5.5° 10.0° 14.5° 19.0° 15.0°
ORL 1.9° 2.5 4.1° 5.9° n.d.

Different letters in columns indicate significantly different at P<0.05 (Tukey’s studentized range test). SS50, the mixing with
solidified sewage sludge plot; SS100, the covering with solidified sewage sludge plot; ORL, the original reclaimed land plot.

Table 5. ANOVA results for the effects of plot and energy crop on stem height and stem number.

Stem height (cm)

Stem number plant’

df. F value P value df. F value P value
Plot 2 71.76 <0.0001" 5227 <0.0001"
Energy crop 4 14.17 <0.0001"" 26.95 <0.0001""

** represents statistical significance at P<0.01.
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Fig. 4. Dry weight of three types of energy crops (Geodae-
Uksae 1, Miscanthus sacchariflorus, and Phragmites
australis) grown at each experimental plot on November
1. Light gray bars, and deep gray bars indicate the
mixing with solidified sewage sludge plot (SS50), and
the covering with solidified sewage sludge plot (SS100),
respectively. Plant samples from the original reclaimed
land plot (ORL) are not collected.

tH(Koo et al., 2003).
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