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Environmental Aspect of Runoff Water from Miscanthus Production Field
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ABSTRACT

Miscanthus is one of the promising energy crops for producing bioethanol or bioenergy in many countries. A field of about 180
ha for miscanthus plantation was started for demonstration near Geum River in 2011. Since the size of the field is much larger
than those of traditional cultivation for one single crop in this country, questions were raised if there are any environmental impacts
from the energy crop plantation, particularly on water quality. In this study, water quality of runoff water from three different plots
was analyzed for assessing the impacts of energy crop production. The results showed that there were no substantial differences among
the plots; control, the first, and the second year growth fields. The concentrations of COD, T-N, and T-P were lower than those in
runoff water from agricultural crop fields. The second year field showed a slight higher values of COD and T-N concentrations due
to the biodegradation of residue of miscanthus which was not cultivated for observation. Commercial planation of miscanthus in a
large scale would not result in a water quality problem when avoiding application of fertilizer as practiced in agricultural crop fields.
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AM AR =oF 54& Tt 6P7l flote] AlBEAE ol
o)zl A= Table 13 2t} AEA AdRo| 74 Wil A&
2 AgHo] 7MWttt CECE 6 cm /kgil:} ARSI TS

2 7, A7AEEE 2T 2 193 A EolA=
55 mS/em, 29A} AuiA] ESFE oF 35 mS/cmE YERTE
Hur et al. (1997)0l <JabH S-efuteh AFE Eoke] A wel

Table 1 Soil characteristics in the Miscanthus production

fields
Field Particle Size (%) | CEC o EC T-N | T-P
Sand | Slit | Clay |(cmol/kg) (mS/em) | (mg/kg) | (mg/kg)
Control  |38.34160.33| 2.03 | 6.07 |[6.39] 55.63 | 14.79 | 0.35
1Year |38.87(59.43| 1.70 | 558 [6.09] 55.80 | 13.60 | 0.36
2 Year 2897168.69| 2.34 | 5.72 |5.64| 3580 | 1241 | 0.50
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Table 2 Concentrations of major water quality constituents
Salpple Field oH EC SS CODcr T-N T-P
Time (mS/cm) (mg/L) (mg/L) (mg/L) (mg/L)
Control 7.5840.103 13.70£0.583 138.89£13.47 78.00£4.236 2.57£0.000 1.53£0.048
Jlll;e 1 Year 7.80£0.059 10.03£0.621 85.56£22.761 21.70+4.306 0.38%0.067 0.15£0.199
2 Year 7.90£0.178 12.28%2.128 97.78+35.952 55.10+1.474 1.24£0.134 0.77£0.207
Control 6.7240.028 47.65+0.354 0.03£0.000 11.9040.990 1.75+0.033 0.1520.002
J;g 1 Year 6.7710.431 29.4010.282 0.11£0.197 7.60£1.560 0.65%0.235 0.14£0.001
2 Year 6.5620.092 58.40£0.565 0.03+0.019 43.8010.580 2.60%0.167 0.1440.000
Control 6.8920.008 0.01£0.000 0.04£0.003 23.9510.212 3.1240.168 0.584+0.132
ngg ' 1 Year 6.27£0.007 0.01£0.000 0.01£0.006 73.15+1.060 3.50£0.100 0.76+0.013
2 Year 6.8520.020 0.01£0.000 0.01£0.000 22.00£0.989 1.70+0.033 0.47£0.003
Control 7.2810.008 0.15%0.000 0.01£0.000 30.8512.050 1.84+0.235 0.61£0.077
A“guSt 1 Year 6.97+0.008 0.07+0.000 0.01£0.000 24.40+1.272 1.96+0.470 0.67+0.185
2 Year 7.00£0.007 0.09£0.000 0.07£0.010 53.05+1.202 3.8810.168 0.75£0.068
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ole 719 §le= Fig. 5oIA g = ek A=AHF A7IE
T-Pek Aole 4 3 AARTE Y AIZE AR =
A

A5 St 229 et 9L won e w4 2700 nE
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Jj=3 Q1 A48
LA A ZA; 7holl= COD, T-N, T-P 59| &&= #jol= 7
9] gl= AR YRyt 1A} ARt 2R} 2ufR] 7] &
Tajo|7} tha WAHEDL Qlou, & Aol AFH 2dAf &
A2 A AR o] A9 oo AR AGkaL, Slojut %k
7HA T2 @Al AR WA= o] A)zto] Ao wheh FAmt
ol sl f71ER Aasdwo] JiFH R Wol viEH AoR
TetEh

Cho et al. (2006)= W7 = @5F £4 =5 2ARE
A1}, AH] g22o]| wheba] Zpo7t ofzF §lett CODer 40 mg/L
9], T-N 2F 4.0 mg/L, T-P 0.2 mg/L A== ZAFSH v} 9]
t}. Cho et al. (2000) E3F = G9ZA Y @ F £ 5%
£ ZARE HE Q1Y) I AYR= Cho et al. (2006)2 AR &
=2 Holi Qlth Kim et al. (2012} H]HYey Ralks
As7] st AEFA} AYIEHS HESH, T-N, T-P,
COD 59| & 235 A v} ek 7 274 5ol whakA
GRS Hhop Fegholl & Al ol §lony, tixtolA T-N
0.38~8.03 mg/L, T-P 0.07~0.61 mg/Le] H$E =t
Shin etl al. (2012)0] 2ZARSH 742} wafz] Al ZAbol| A 7
© 825 F T-N& 717} 3.4~27.5 mg/L, 1.368~21.755
mg/L, T-P= Z¥2} 0.193~3.174 mg/L, 1.366~ 7.31 mg/L
0|, ol 7| RAPATEe} v W uff oA Al ] oA

o 74 2 748 whe 71EY A HIsiA B e
IS = qlth &2 olF BA= A= AHIE Skl AHIE
S1917] W=, AJR|7E o021 2] ok A A]o] H]el =
& Aog Helrh A9 $EakE wol7] §If Alu|7t o] Fo
Aok, oA AR oA = 718 SA|of|Afe} vlStt 0] ©
HEd FEE Y Jor FH o & Aol ekt
Al Fstglod, A9 fads S46ke] el AMdste 4
- Aol7h v 2 Ao AZFELE 2WA}; o]4ke] oA AjujA|
o= A HEE7t eS| 7] lizol A= (Interception)
I} Aol ok FHMFFOR Qlef - fEFe] A A4
Aol7] gZolt}, Smeets et al. (2009} AAE A2t A9
A2HAE dtie Aufshs A9 A FEedt AFEEY 2
&F datt v Sl &, 4 S0l & o A AEE Slst
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