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Organic compost has been widely applied to the cropland because it has been thought as
Environmentally Sound Agriculture (ESA) in Korea. However, many field researches have been
done to investigate water quality impacts of organic compost uses, compared to those from
chemical fertilizer applications. It was found that pollutant loads from organic compost applied
croplands were higher than those from chemical fertilizer applied areas. However, there might
be other unknown factors affecting the results since the experiments were performed at the
outside fields. In this study, indoor rainfall experiments using the Norton rainfall simulator
systems were done to minimize and exclude errors from unknown sources by controlling soil
characteristics, rainfall amount, rainfall intensity, and fertilizer treatments. The amounts of surface
runoff and groundwater percolated from 10% and 20% slope plots were measured and water
quality samples were collected and analyzed for BOD, COD, and T-P. Flow weighted mean
concentration (FWMC) values were computed to assess effects of different fertilizer treatments. It
was found that average concentration values of BOD were 5.57 mg/L from chemical fertilizer
treated plot and 8.08 mg/L from organic compost treated plots. For 10% slope, FWMC BOD
values from organic compost treated plots were higher by 29.9% than those from chemical
fertilizer treated plots. For 20% slope, FWMC BOD values from organic plots were higher by
38.8% than those from chemical fertilizer plots. FWMC BOD values for 20% slope plots were
higher than those from those for 10% slope plots. The similar trends were found for COD and
T-P. In Korea, excessive use of organic compost has caused extremely high levels of organic
matter contents at the cropland. Organic compost are usually applied to the cropland to improve
soil quality, while chemical fertilizer is applied to help crop growth. Since organic compost is
very slow in releasing its nutrients to the soil, farmers usually apply excessive organic compost
for immediate effects and maximum crop yields, which has been causing soil and water quality
degradations. Therefore, thorough investigations for better nutrient management plans are needed

to develop the ESA strategy in Korea.
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T3S THA ko (S e ARS A Al A Ay, 2004). FElv kel A 1992dddl B w e Tl &
P 7] AR 0] 19961 d0] EHF-lAM  R1A7IE FR sHFASAAGA, & FHsEA 2444
3E5H SAAA ] FAHAT(EHT, 1999 ; =54 A A<, 2002).

ARAEA Y Aol WE QAR 5L A 95te] o B (1999)2 WA A 58t
Al AgAIdEZ et 7185 A AFE AAAQul Ao A o] A5t ARMEE HlaA] skl 3}
gulE e} f7HE] A& ZHEE ARV E(NIAST,1999)0 whel AlB]skgit). sk s % g
A g4 BODSF COD 9 sxE 27t 8.9 mg/Let 115 mg/L, #7I81& A8 AlgElA BOD
¢} COD =+ 7247} 204 mg/Le} 445 mg/LE UER} f718]5 28] A *Eel| 4 2] BODS COD
7 U e Ao Yewth frlsdds7r 28U Ak BEEAC g dgelAe
BEEAE T Fedol e ite] FA o] ojm QI B ofst g ¢ FH A9
Fddst 8 7hsdol S ASR dFaAth(d 5, 2000)

A A o] vmAE ] e e aRs S wek AT wol WA AAA A A
qe BA, Ak, 49 A, aga dAsHA @2 AL 5 B2 BTt o] Zed
Aol o]FojA|7] oy HAeltt

B A= BA, A s AAE, 28 AHEY 58 FdsHA 22 S e
A G AR7E ol&ete, seujast FIIHIEE AREEE At AIFEAA FH A
e i 7hsAel e ¥l BOD, COD, Z1#il T-P9] FX& W24 skoich

oL As 2 WE

1. FrEAEX A% AFA

stepnj gk gu) APALel o8 FAol vAE GFe weldhy] Siste] A AFFS
of A AH8E 27] 1.00 m x 1.00 m x 0.65 m (LxWxH), FA%E 10%<F 20%2 428 FEAS
L(ESYAE AAsaltt.

%Ll

Egae] Ege @AY EAA EFel FAANER FO FUYL FA7] skl A
M sel 917°] 2 mm olge] ERAE AN EPYA F S 40 cmE 10 em BHOR
5o A9 AgeA e Ak Algel B Folt Hulel TAXE 2 FEG o) 8L
Fielol AdHon Brgol ololAn Ed Ego] Uolel HAS e §E(thixotropy) 33
th go] F¥e] NFE ¥ mdAA X% 10 omi A7Ae] mEAHeh G461 87 99 o
W glel Hog ARk 1AdE AgAA MEAYE FA% 094 Ao F g 4B WF
o) FEEY AFFL g o el Bt 9gFun we Mag Agse dow

215 wFA DG s Agagch s @

B Aol A= @ fFoolA 5l 13 1A1Fs < Y 5 e FEFH v 58 60 mm/hr
RS Relste] AFsRvh(xld s, 2003). 1xbd Eel = 20041 9% 99 fr7lv s}t 33t
g A8y F 59 2004 9¥ 149), 259 (20041 10¥ 49), 429 (2004 10¥ 21Y), 2L
674 (2004 11¢¥ 154) Foll AF4F AHS A8t 22hd ko= 2005 49 4 E W9}
stebnla AP A (2005 49 99), 109 (2005 4€ 19¢), 20 (20051 5¢¥ 10¥), 30
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(20043 69 109), 18]aL 60 (20051 7€ 10Y) § AFHF AdS A A AFHES-
AES ESU Fut fE: 2 L@ 5 vAE 43S Bkt Ak 30+, 307 FA
AlZE, 18] Al 36k 30 o2 Uro] AASHIT

ANTAFA A= AZFEF 74 EFA A AAHE o] &35t #4353
th At FEe el oWl AbEtel AA o)FHY] wiEel AT A TR OAIMTH 24
AE A & Ak frEES S48 d AES AFHcte] BAERl AR B A frEF
F4e] #42 BOD, COD, 1#]al T-PE A F A FATAAAH] ARt wep F438t
AHEHE A, 2000). stEHIE A Y ARE FE5S F7IHE AE AlFE 4] BOD, COD, ¥
I T-PY f87ts Hd s s AAEEE vl sl

m a3 49 1%

1. 33 8¢ F7|HE AJH]$ BOD % H|iL

1A= A 2xbd e A3doA stSHEE A AREZEY FUHEE Agd AP EAA
°] BOD =7} =/ e th(Fig. 1, Fig. 2). 12hd %= 3}8HI 85 A 2]g Al@F A2 H4 BOD
L 3.69 mg/LE YEMSI F7IHEE Ay s APz A ] BOD ¥%+= 558 mg/L= YERRL
th 2xpd® Bl R E AEg AP EA 9 Wt BOD % 527 mg/LE YER I F7HEE
A2 g AP Fo]A 2] BOD ¥E+ 8.08 mg/LE e 2203 % 3|2 s 23 A3 oA
o] ¥t BOD w%+ 1apdXEe] Hldl] 30% +7Hal 2xtd% f7IRlsE Agsh Aol A9
BOD &=+ 1abd kel Hlal 30.1% S7Ht o= 2xbd ol HdxEA wiFAul A H =2
300% 2 AHEEFSL7] witolth AANEY Aol AANE 20% Auw HANE 10% HErth steu]s A
AExe] B9 12hd L, 22hd % Z42F 33.63%, 5.22% S 7FAL 7Rl AE AldEe] A9 12d

=, 22PA% 247 30.7%, 17.2% 7 mEbd AALRTE mobd s e s E7F ok
RS oE‘E‘r AR5 AR 10%1A4 #7185 A 2] Algl2e] BOD %+ 3etujs A2 A9
¥9 BOD & EE} 35.6% 3okal 22l fr7Ivln e AlgEe] BOD she SR A
APz e] BOD =R 29.9% w9tk 1A E AAE 20%904 f71v5 A2 Adx9] BOD &
=T 3o ﬂﬂ Al AEe] BOD F=HTF 328% %3 22Hd % F7IH& A2 AIF¥ES] BOD
T 3SR AP Alge] BOD §LEHTE 38.8% kT
F71H & AlF XA BOD §%7F %2 olfr= HH|S f7]E F=Fe] 80.0% = 3HSHH| R (L4)9
71 g 21%H T =7 UH%E.E A= AT (0], 2005).
15 Organic Gompost 100% 15
12 12
fga 9 E 9f
S 6 g 6
Slope 10% _ Slope 20% Slope 10%  Slope 20% % Slope 10% __Siope 20% Slope 10% __ Slope 20%
O 1t Exp. B2nd Exp. M 3rd Exp. M 4th Bxp. | 015t Exp. @2nd Exp. B3rd Exp. W 4th Exp. |
Fig. 1. Comparison of BOD concentration Fig. 2. Comparison of BOD concentration
from chemical fertilizer and organic from chemical fertilizer and organic
compost (1st year) compost (2nd year)

2005 SharEaehs] Seas] =i (20059 109 28<Y)
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2. 31EH|E ¢} f7|HE AJH ¥ COD % vl

1PdEet 220 % AFoA sshsEs A AFQERY F7HEE At Al x| A<
COD s=7F =7 Uestth(Fig. 3, Fig. 4). 12 = S3tH RS A2|d AFEAA 2 COD =
=53 mg/L o] H7MEE A AFPEAA ] COD FEE 661 mg/LE UERTh 22hd =
stehHl & AP APEA S COD %+ 746 mg/Lolil F7IHEE A g AL A9
COD s%+ 1311 mg/LE e 27<ME stehl g & A2d A XA COD &%
Ao Hl3] 289% S7HAal #F7IHEE AYdd A|FEAAe COD Xt 1zbdio] Ha]
49.6% 7tk ol& 2apdxe] FH3 Hj =0l AFAIR Y] 300% 5 AFEEFA 7] Wil

%%ﬂ
1A fUHEE ARE APEAA9] COD sk HEHRsE ﬂﬂfﬂ Alﬁ*iﬁ‘—q 15.7%
b AR

l
kil
PH

ST7Ha 22 dE f7IHEE AP s A

431% S7FTh 12hd = sshu| 2 s A ek AJgxroAe] HAAIERE Afol= %‘A}E 20% %!W %]
AFE 10% HTF 21.9% %3 F7I8EE Ay s APz AL 20% Ao BANE 10% X
o} 24.6% =A Uskth 220d % En|aE AT s Ao e AALEYE Aol AAE 20% <

7

W FAHE 10%XET 20% £9kal MRS AP d Al E

AR bR BRI ol

M 245% =A vkt wEkA
S Bt 1AdE AAE 10%04 f71H s 2e AE
¥ COD FE+ 3shHg Ay A fﬂ}:ﬁ COD % HTU} 182% =93 2xd% F7]H|E A g
A ES] COD st 3]s A COD E=HT 41.2% %34T 1A% BAE 20%
ol F7lblE Ag AlPEe COD ¥E: 388 28 A& ¥ COD HXEHTF 209% =gkl
27PAE FrIv s AE AEEe COD Fxt 33nla A AlgYEe COD OLEE} 44.6% =k
o}

E‘ =
mi
bl
o

il

49 G2 SYse AoA Hul FhEel 9 BE 1%
ez}

25 Chemical Fertilizer 100% Organic Compost 100% o5
20
3 —
ERE 3
E E
§ 10 §
im0
0 0
Slope 10%  Slope 20% Slope 10%  Slope 20% Slope 10%  Slope 20% Slope 10%  Slope 20%
O 1st Exp. @2nd Exp. W 3rd Exp. W 4th Exp. ‘ O1st Exp. @2nd Exp. B 3rd Exp. W 4th Exp. ‘
Fig. 3. Comparison of COD concentration Fig. 4. Comparison of COD concentration
from chemical fertilizer and organic from chemical fertilizer and organic
compost (1st year) compost (2nd year)

3. s}l = S} 7R AH|F T-P 5% Hl&

AR A3 22bd e Ao gt E A3 AdxEy HHS A2 AdzolA B
o T-P 5%7} 27 ety 3&S B th(Fig. 5, Fig. 6). 1A% 3Fehas g3k A8 Eo
Ael Fdt T-P 5+ 012 mg/LE YERGAL F7HIEE A3 AdENA e H+d T-P §=
0.15 mg/L& YeEtsth 220d% 3ten2E A3 AlFdxolAe o T-P 55E 1.53 mg/LE
Vel f710 85 A2d gz Hi T-P ¥ 242 mg/LE YERRh 22hd = 813t

2005 SharEaehs] Seas] =i (20059 109 28<Y)
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H2E AHgst AFXEAY T-P == 1xpd %0 Hl3] 924% =
23t AP Lo Ao T-P H5E+= 1‘MEoﬂ Hl3l 93.9% S 7Fth Egk 1A% 7]
= i

AREAM] T-P sk s 5E A2 AdEHEG 208% S7FlaL 2abd = f7HEE A
g AgEA ] T-P FEiz SR E ALt AdEn 36.62% S7Hstgleh 13 pdE A9
A AAEE Aol AAE 20% Aul AAE 10% Eub shetilg A QL] S 334% &
Skal f7IHlE AP Al@ES] A5 23.2% = M. 2P = Aol e sehla AE AldEe] A
- 282% kAL 71%% A AFE A5 12% ;}kﬂ} 12 E ZAHE 10%004 %71 |8 %
2l AFE T-P $E+ 33us Az 164454 T-P % Bt} 271% %% 2xdE 78 =

setuls A AlFEY] T-P vEXT) 434% E9kTh 1><M: BAALE

Al AFES] TP %%
20%°04 71l R A2l AdEe] T-P $X== 3= XM AFES] T-P OJAEDP 16% =3kl 2
AdE G7HE HE Az T-P 5 3tk xg AdEe T-P HE%HT} 307% =9t}
FENTA NFE P0sel AF AMEE 300 g/m® olth frIwl el A4S AAA|H ko]
P.0s9] %ol ofd Hu|FOo R 3000 g/m’ o2 A Urh (Al 91915, 2003). ©]
(2005)7} f7Iulsel 4R B A3 POs = 29%2 GETh ol 87 g/m’ o sk
do A FEANEH POs AAAHE, 390 g/m” o SR} Bl wEkx] frH| sl E3E o

o )= — o
A= P09 ol W7l "ol T-Pe FX7F frIHEE A2t AfEN £ o= dtkd
0.20 3.0

- a
k) =
E E
5 o
5 8
(@]
0.0
Slope 10%  Slope 20% Slope 10%  Slope 20% Slope 10%  Slope 20% Slope 10%  Slope 20%
‘I:Hst Exp. @2nd Exp. B 3rd Exp. W 4th Exp. ‘ ‘I:Hst Exp. @ 2nd Exp. B 3rd Exp. W 4th Exp. ‘
Fig. 5. Comparison of T-P concentration Fig. 6. Comparison of T-P concentration
from chemical fertilizer and organic from chemical fertilizer and organic
compost (Ist year) compost(2nd year)
V.2 e

2 AFolA = 1A RS} 220d R AY S APS T3 s Ay AFES {714
5 A AlAEANA AAEE s SAS

F71hlE A AgEo|Me BOD FE& 3z Az AlgE
ot T-P 5% B3 f7IMs A2 AFFolA e F=7F vk AAL
10%dw] Bl 20%L o] F=rt =9kt

A felhelel AAA ERFEE RRAF f/MEY ASoR A8 £/ FFol v
SA G el 5, 2009, AR S4e AR B SO e Be gol 4
H e Rsks 9o 4Re] Agure AHFKY B0 Aol Wtk e f/uE
£ Bt Sa7] AR ARG §3) G AT A2 99 Bgeq Al gu o
o e At B FEANA Bl % #F AN FEFG HAH EF o] 5o
Ar FAEEC AHOE FAHG A +ALPS Zen A B A FHow
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