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ABSTRACT

Effect of rice straw mat and wood shaves on the reduction of runoff and nonpoint source (NPS) pollution loads from field plots
were experimentally studied. Three runoff plots of 5%22 m in size and 3 % in slope were prepared on a loamy sand field. Each plot
was equipped with a flume to measure runoff and collect water samples. Experimental treatments of surface cover were bare, wood
shaves (1,000 kg/ha) and rice straw mat cover (3,000 kg/ha). Under radish was cultivation. During the growing season of the radish,
three rainfall-runoff events were monitored. Effect of wood shaves and straw mat cover on runoff reduction was 4~30 % and 33~
75 % respectively compared to control. The effect on NPS pollution reduction was 36.8 and 64.3 % in BOD, 41.1 and 80.8 % in
SS, 34.0 and 56.1 % in TP and 28.0 and 56.6 % in TN respectively. It was analyzed that the reduction of runoff and NPS
pollution were mainly contributed by the decrease of rainfall energy impact and flow velocity and the increase of infiltration due to
the surface cover materials. Rice straw mat showed very stable soil cover while large portion of wood shaves were lost during
heavy storm events. It was concluded that straw mat was an efficient cover material to reduce NPS pollution from upland fields.
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Fig. 1 Sketch of the runoff plots

Table 1 Amount of applied fertilizer for crop cultivation at
the experimental site (kg/10a)

rtilizer] . Phosphori . .
Lz Compost | Nitrogen OSD. one Potassium| Lime Borax
Crop acid

Radish 3,000 9.6 12.8 12.5 100 15

Fasotel=ad A153d A4, 2011



= =
495 - ez
0.0016
00014 -
00012 4
0.0010
w0
2 .
£ 0.0008
E
3 000054
[T
0.0004 -
0.0002
0.0000

2. BUEY U 2ok A%

7 ARZo] WA $EFS S Slsie] AR 3}
o fER] 25 cmx30 cm FEEXAR) 27]9k oF 45 °Ve)
H-flumes AA8FHIL, FAH] =94 (Thalimedes)E ©]8-5t
o] H-flumes &30 §&5= 79 #95 S48 -
9= 58 7tAew zz%g stgom Al (1) 71—0] LHX
ool AMg | —’F° - ﬂ?‘d’i]é ol gste] fFow gt
sk BEdAES S8 @
]”Hﬂ—riﬂv“l THEol & 3¥e]
IARE z, A EARRS 25190 0.2 mm B9 %
X*Ol THsdt A1 AAIste] ATEe] sk A4
& k) ZAshud sgom, AIeRARIA S48 A
P A 79kt Hlste] AHSIgie. ARl
9] 08 A9 olgatel 49APY i v
W R AT A T A A

44
o
=
oQ
o’
H
o
=2 m]I.
:

REES! TJ‘AI 2E A3t B4 BODs, ss CODyp,
DOC, T-N Z8|iL T-P & +E3GAEHMinistry of
Environment, 2001)°] we} E4st9ch SAHE s ¢+
s ol8gst] LERskE Al on, LaRst AMY B
W2 A (2)€} Zo] ZthShin et al., 2009).

Journal of the Korean Society of Agricultural Engineers, 53(4), 2011. 7

000 0Mm 002 003 004 005 008 007 0.0¢
Water level (m)

Fig. 4 Rating—curve

Q=1.639H>*7 (R*=0.993) (1)

o714 Q= 43 (m¥/s)0)1, HE= 429 (m)olch R gl 0.993
o2 w9 A ekt $9-5FTA 4G olgat] 4912
R0 P Wl 2 B4} gl ZoR v

Pollutant load(g/110m?) Z ¢t 2)

i=1

71, ci iHAQ] FEo|TL, git R i &
1 L o
5 (i —ti) ol SIF3h= W A AERA mdsEe AR

Zhole.

Folol ot} HAAAE BESIS o HEARE Qlsto]
Eoko] sRuisiet 2w Wt 8|1 S R 5ol o
FE Foh HEAE AT 5 ol7] o] ZE5A] 2§
92 W7lsb] flsto] Fo A 9 5849S A4S A
AY B2 3709 AldxollA g Auigt F A e}
o} 22)a HAARS 0E3 AFEoA sEs F
SRS 2ARslo] Wrkskeltt. Fo ASAFEHE aelekA] ¢ °}*’ d
et A oR RE AFHS F, £ ‘EXM A A 24,
i o e e L L R B :'—54 s
= , WA EW M RS 1002
2 W SAkslGint. Eok it W‘AX& 01516}0% ﬂi

He 4ur] ARk 5L 24 —f"ﬁ ‘Q., A, AR
A wlaste] wEAe] G84dE H7IsHAth

31



4, EXANZAHF

M
~

HI

ARENN AFRE EOF0] B4 B $lie] EopAR
2 Azste] BAsllth EUARE 7 AFEOIA A A

o7 107 AAoA oF 1 kg A
B3kt 5 17]9 BegE vE

| =y
=32

Z 10719 ARE AHFI5H]
o, Z Al5o] i3l pH,

SEYF 5| olaRE BAS EORgTYNEYH A

_&

>~

|
|

>~

uf

Fsigon, JERYS

sol EAS BAsld,

& Aol -

Al

27k SIAT 2

~20074) FeAEE st AeAEE

AAIBHAITH (Ministry of Environment, 2009). 12]al &
B30 BAS doliy] Y5 d=AlE (KS F 2309) vj=
o (KS F 2308)=

% nee] o r = Fge AR

B9 4=, A
HEWE olg

tlo

Sashl 2890, Ea A%

[¢]

7V 2 gt S4a3% 25Tt "t
=z Z4A9] 304 (1976

My Hl=e A

Table 2 Frequency of daily rainfall at Chuncheon city
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Rainfall class Annual average |Total class rainfall| Rainfall per event Rainfall class Annual average | Total class rainfall| Rainfall per event
(mm) frequency (mm) (mm) (mm) frequency (mm) (mm)
0-10 7242 198.9 2.7 120-130 0.03 4.0 1231
10-20 12.81 184.9 14.5 130-140 0.23 30.6 136.3

20-30 5.97 146.7 24.7 140-150 0.29 41.8 144.0
30-40 4.03 139.9 34.7 150-160 0.06 10.1 156.0
40-50 2.35 103.3 43.7 160-170 0.03 5.2 160.5
50-60 1.94 105.9 54.9 170-180 0.06 11.3 175.7
60-70 0.84 53.9 60.9 180-190 0.00 0.0 0.0
70-80 0.73 95.1 5.7 190-200 0.03 6.4 197.6
80-90 0.71 57.1 82.4 210-220 0.06 13.8 214.0
90-100 0.39 3717 95.8 230-240 0.03 7.7 237.2
100-110 0.45 47.6 105.6 260-270 0.03 8.4 260.0
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Sum 103.7 1,298.7 -
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Table 3 Physical and chemical properties of the soil

) EC TN TP Exchangeable Cation (cmol/kg) Heavy metal (mg/kg)
Soil texture pH -
(dS/m) | (mg/kg) | (mg/kg) Ca Mg K Al Cr | Cu | Cd | Zn Ni Pb | As | Hg
Loamy sand 6.3 0.054 | 3,307 3,042 2.45 0.34 0.21 668 | 0.9 4.1 0.2 69 24 8 003 | 0.2
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Fig, 5 Accumulated grain size distribution curve of the soil
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Table 4 Results of measured runoff and runoff coefficient
Date 2010. 9.9~ 12 2010.9. 21 2010.10. 2~3

Area (m’) 110 (22 mX5 m) m

Rainfall (mm) 399.2 49 28.8

Rainfall duration (hr) 66 16 15

Rainfall intensity (mm/hr) 5.44 3.06 1.92

Plot Number 1 2 3 1 2 3 1 2 3

Runoff (m’) 28.5123.8(18.9(3.02|2.89]1.970.33]0.23 | 0.08

Runoff coefficient 0.7210.60 | 0.48 10.56 | 0.54|0.37 | 0.10 | 0.07 | 0.03

3% Plot number 1: Bare, 2: Wood shaves, 3: Straw mat

Rainfall(mm)

Runoff(m’/s)

Rainfall(mm)

Runoff(m’/s)
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Fig, 6 Variation graph of runoff by rainfall
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. ftem BOD; ss CODy, DOC T-N T-p
Surface cover
Bare 6.0~33.7 186.2~867.9 6.274~39.623 2.168~16.680 5.711~14.368 2.142~21.085
Wood shaves 1.1~239 66.4~554.4 1.364~24.921 0.195~5.263 2.507~11.957 0.857~14.477
Straw mat 0.9~13.3 10.1~192.0 1.002~ 14.263 0.309~3.416 0.869~7.841 0.552~9.635
Table 6 Comparison of radish's amount of harvesting
N Leaf lengths Leaf number Leaf weight Root stock Root length Root weight Product quantity L
Surface cover (cm) (sheet) (g/plant) (cm) (cm) (g/plant) (kg/10a) vield index
Bare 32.6 15.5 163.8 28.6 16.3 793.3 3,158.9 100.0
Wood shaves 35.7 182 208.8 320 20.1 1,166.0 4,643.0 147.0
Straw mat 36.5 18.6 210.1 32.2 21.1 1,217.1 4,846.2 153.4
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Fig, 8 Levee protection by the straw mat

Table 7 Measurement of a weeding time of the plots

Surface cover condition Required tllﬁgszt;e)?owng weed
Bare 41
Wood shaves 46
Straw mat 20
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