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ABSTRACT

The objective of this research was to experimentally test the effect of tillage methods on the reduction of runoff, non-point source
(NPS) pollution load, sediment and discharge under a rainfall simulation. We used the runoff plots of 5 mx30 m (LxW) in size.
Experimental treatments were conventional tillage (CT), CT-rice straw bundle (CT-RSB) and two no-till (NT) plots; slope of 3 % or
8 % and rainfall intensity of 30 mm/hr. The rainfall simulation was conducted to three times. The time to initial runoff from NT
plots was less than that from CT plots regardless of the slope and it was delayed about 65~90 % compared to that of CT plot.
And sediment discharge of 8 % slope reduced to 55 % compared to CT plot. But the sediment discharge was not occurred at 3 %
slope. The NT and CT-RSB methods have a great possibility of reducing runoff and NPS pollution loads. Runoff rate of NT plots
was significantly lower than those of CT plot. The average NPS pollution loads of the NT plots and CT-RSB plot reduced about
55~80 % and 2.1~40 % compared to those of the CT plots, respectively. It was also shown that runoff and NPS pollution loads
reduction by NT method could be very significant and contribute to improve the water quality of streams in agricultural regions. It
was concluded that the use of NT method on agricultural fields could reduce soil erosion and muddy runoff significantly and help

improve the water quality and aquatic ecosystem.
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A AAHOoZ FHE (no-till, NT) BH /e 53 Hof
o EE& 7kA¢kem (Triplett and Dick, 2008), 2007 &Aj
NTE Z3Ht HA7E (conservation tillage)2] HH-& F 95
dabgo] okl itk (Lal et al, 2007). §3] wl=tojd=
no-till& o1-8e A&7} 2004WS 71&8 ), oF 22.6 %]
25l 9Jtk (Conservation Technology Information Center,
2005). L2t oFA7HA] -2luEllM NTE o83t d+tut 28
Alele B b gk NT 3Rl eanl 8o A7y B4 ¢
EQF 729 oM iA 1Ejal e Hed 4 qlrkal A
Qlt} (DeLaune and Sij, 2012). €3] A 7H-& (conventional
tillage, CT)& NT& g 3¢ B A0 5 glon
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(Clausen et al., 1996; Jordan et al, 2000; Owens et al,
2002), olF Edlo] B o4 25 HEE A1 4= 8l
ot BEGY 27t ok d Ae HEY ARl S
(Reeves, 1997), Z-RErde] AEe aE 9s + ot
(DeLaune and Sij, 2012). T3+ NT i AR AL Eo)
o] HAEE AR Qlsto] 7ol AL A oM ® G
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obfet EOR §71% 3 9 thret vl S5 uh
o] ZFE-0] MAbAlo] Z7l5l= a9t} (Pollock and Reeder,
2010). 12yt BHAHLo] 7FeFE0l vlAls G oF4 ek
S Uelt QA gtk Smith et al. (2007)0] WEW NT Al 7
SHEFS CT FABEAY B wokal a9ic}. WhHel| Truman
et al. (2009} NTE Z§3t HA73e A fEgko] Adct
AL 59Tk B A REadl LHEE sk SRkl whet
2olE BAE|, Garcia et al. (2007)] w2d fE&puio] o
S CT Hrf NTolA WA vebgteh 2efu NT9 1319 A4

718e YL A9 e A s CTeF 723 2ozt
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AAE NTOA 2e AekS 2t} (DeLaune and Sij, 2012;
Franklin et al, 2012).
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N 37°53'17"/E 127°40'25"

Slope
3and 8 %

Sandy loam

Fig. 1 Descriptions of monitoring site in Chuncheon
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QA3 Aol AT B AHEER 29T &
FUS 25k MHLEB Y BAS I3 ARE AT
AE 0] WA Aol 18 AFish, Ado] £2 )

7] & 107 AFeHsic. AFE AlE+= BOD, CODcr, CODy,
SS, TN, TP, DOC &9 771l @50l st ZAst%ich oA
2 2¥EA9] HjEEALS EMC (event mean concentration)
o FEFORE APH HH L HRSE o] 85t Bttt
oF Q13- Ago] TRE & 3Y T Al E-H A
= o]

2 A4S olgslel ZHskgon, AxFFoR s

SARE aE

S AR 1 FYY AP T AAEQY] g 27 B
oFo] B0 HAol A 1EkA] Aokt AAE 3 %] CT Al
FaroAl= 1310l FZo] ARESIT}. 1efuk CT-RSB2F NT
o] 7] GEAITES Z17F 14.3583} 32,72 084, CT %4 oy
ZF7F 10 %9F 192 %2 EA9ans 2ok FAE 8 %2
CT, CT-RSB I8 NT9] 27| &A1+ 242 9.78, 12.0

255008 HAE 3 %} AR RS Hlou FUgt
A2 oM AAE 3 %ol vlste] fEo] w2 WAYEk
o}, AAHE 8 %] CT-RSBF NTQ] 27]3&AIF CT AlE
3 tiH] 24 %} 165 %2 4= AAELT} Y= AOE ZANE
ch FgHoR CT-RSBY| 27|452 CT AlgxEo] Hlate]
A Ao, & AfolE Holxl okttt (CT ] A A&
10~24.1 %). 1Y NTE & 4¢ 2718232 A Ad=E:
Aog ZAEG= (CT diy] ¢F 165~190 %), ©l= NTZ 4
& AEYY] HELo| S7FE7] thEoR T (Soane et al,
2012).

Ao

Table 1 The time to initial runoff with respect to ex-—
perimental treatment (Unit : min)

Rainfall simulation
Treatment - - Average | Delay rate (%)
First Second | Third
CT 15 15 9 13.0 -
3% | CT-RSB 18 14 11 14.3 10.3
NT 34 44 31 32.7 192.3
CT 12 8 9 9.7 -
8% | CT-RSB 15 10 11 12.0 24.1
NT 29.5 21 24 25.5 165.5

CT, conventional tillage; CT-RSB, rice straw bundle after CT; NT, no tillage
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o] MYz 2AEIth CT-RSBY 6582 41.1~62.9 %9
HAZA, CT tiH] Bt 9.6 %] AFEI7E USIcE NT9] &
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72 %7t A=l AR RALEQITE HARE 9 %] HEAIFE
oAl 4885 Tiscareno-Lopez et al. (2004)2] ¥ <JalH
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Fig, 3 Comparison of runoff flowrates according to different
tillage treatments: slope 3 %, first rainfall simulation

Table 2 Runoff rates of different tillage treatments and
slopes (Unit : %)

Treatment . Rainfall simulation '

First Second Third

CT 58.7 58.9 61.8

3% CT-RSB 32.4 45.3 49.4
NT 21.7 23.0 23.0

CT 55.3 66.2 46.0

8 % CT-RSB 48.1 62.9 41.1
NT 10.7 24.6 127

CT, conventional tillage; CT-RSB, rice straw bundle after CT; NT, no tillage
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Fig. 4 Runoff and reduction rates according to different
tillage treatments
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Table 3 NPS pollution loads of different tillage treatments
(Unit : kg/ha)

Table 4 Comparison of sediment discharge and reduction
rate of different tillage treatments at 8 % plots

Treatment SS | COD¢ | CODvn | BOD N TP DOC Treatment Sediment discharge (kg/ha) Reduction rate (%)
CT 709] 131 4.4 1.5 700 024 157 CT 2,667 -
3% | CT-RSB 90.3 10.4 4.3 1.1 541 022 093 8 % CT-RSB 2,000 25
NT 15.4 5.3 1.5 0.6 24| 006| 057 NT 1,200 55
CT 203.3 15.1 7.9 1.3 7.1 057 212
8% | CT-RSB | 221.7 14.0 7.& 1.1 6.0] 051 2.01 %_‘% —E Z_ ]_93\]_4_ U—]'E]—/\'] "1_'_—@:3 7:]/\]'E 8 %_4 /\]54:.,:_
NT 32.6 3.8 1.5 0.4 210 017 064 EH/\O o AlA ]o]“ﬁl’/]‘ CT /\]Olioﬂ/\‘]— e 2,667 kg/haO]
Ao, CT-RSBAIMS AR Bt 2,000 kg/ha2
A CT ARE ol 25 %) $AF A7} 9loie NT2] ¢
o APERAEEES- 1,200 kg/hal-2A CTQ 45 % 423 (55 % A7)
o]
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Reduction rate (%)
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S

0
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3% 8%
(20)

(40) Experimental treatment

Fig. 5 Reduction rates of NPS pollutant loads compared to
CT: NT-A, reduction rate of NT compared to CT-RSB

7r=l Aoz vehydt) E3F CT-RSBOAE @B stgfo] A7+
E31=d), BOD= 19.6 %, CODe- 7.8 %, DOCE 5.1 % 17
I TNZ TP+ 212} 155 %9 11.2 %7} ARE] AoR ZAME
ot T3 NTE 3 49 29%slFS CT-RSB Erte W
Uebt=d], FARE 3 %ollAE oF 40~ 70 %7F AR Aoz
ZALEQ o, AARE 8 %ollAE oF 60~80 %] LHF}
AE|gle), ol B ATe] B9 §EFe] ol 1 Hdle]
Sl Ao M, el fESE NYE 7] 719, &
F a1 ZAE0 FH0 S W] &9 (Armand et al.,
2009) G=Fo] gl AL v egHsie g2k 4 ik
wels] el v vidednsle] Aeke Ykl 9
SiME R} tokg 270selA 7} At Bad Aow w

e,
4. BT EEQAR
VTS A7 T ATl HAE S0 ke ZAo] B
ZEOR Table 40 AAIBHTE HAME 3 %] A4S AAKT] B
HE $AR= 2% (0.2 kg oJshololiL, ATFAo] uje} wie
of Fol7}h Glch. WahA AN 3 %] AS $AE WAEA

%o, CT-RSBoIlA A48eE 5A] 60 % & (40 % A7)
©2 ZAFEQIt Puustine et al. (2005)0] W2 NTS & 7
< CT o8] 29 %9] FAPF A= ew, Ulen et al. (2010)
L 79 g7HA] SAS AZEF 4 9ok skgTh o= N TE_ 3
AL 0 XM} ol g} (Flg 5) SAE A7te = 9lee
]6}n:] BEoRoAR olF) gubE Elro] A7te /)53 Aog

E‘E—‘ﬂ ofz} vl «MWE dojd 4= ¢ %Eﬂ, NT E= 24
7Bes & 73S vt Eof oJst 5‘*0%]94 A7t 7FsshH,
HrEI f7]=0] —:—7‘“:4 ERAY A3HE Foto] Ao #
Al A7to] 7hss Ao FHET} (Soane et al, 2012). 3t
Eoko Ayl W3t ?']}1'0] Q= 2lo] 54 (Yoon et al, 2003)
T Azro] 7hs3 Aoz AlzHc) (Fig. 5).

= &5}o]
= 27 %%AVJ, ek v egRst a8)a A
FS vl Wrkslr] Qiste] asilt. ESt o] Aol 7] %5}
7eaho] W vz Atans AeFslslaal sk
[F=Z 87 (3 % W 470, 8 % e 47)E 2As ] A8
(CT), AFA (CT-RSB), #74& N2z AgA= 313
o, T ARE FF AT AEE AT AEAT} AL
Tof| ufet o= glont, NTZ2 F5d 4$ 27193A7 CT
o] ok 165~ 190 %7HA] A A=%2m, NT2] v 0 AR ah=
CT tiH] 57~ 75 %7}A] A7to] 7158t4int. E3F AANE 3 %
oA v*}L HbESIA] RO, AANE 8 %o A NTS] fApt
A2 CT tiH] 55 %7HA] Aol E|gitt. CT-RSB AlgtollAl
= CT ] f2% v edrste] Ataart d55 9l
NTQ} CT-RSBOAQ] |24 v|H e gHslo] Atait= &
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