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Application of the Surface Cover Materials for Reduction of NPS Pollution from Actual Cultivation
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ABSTRACT

Four actual cultivations were prepared and a variety of soybean was cultivated. A H-flume, an automatic water level gauge and an
automatic water sampler were installed at the outlet of each plot equipped for the measurement of flow rate and its water quality. The
amount of rainfall of the study area in 2013 was measured as 975.6 mm which was much lower than the annual average rainfall of
1,271.8 mm, resulting in less occurrences in rainfall-runoff events. Rainfall-runoff events were occurred three times during the rainfall event
of 4~5 July, 23 and 24 August. The characteristics of NPS pollution discharge of the plots and the reduction effect of the selected BMPs
were analyzed during these events. The reduction effect of straw mat and soil amendments (Polyacrylamide (PAM) and Gypsum) on runoff
ratio ranged between 38.2 and 92.9% (average 71.6%). The NPS pollution load reduced between 27.7 and 95.1% (average 70.0%)
by the application of rice straw mat and soil conditioner when compared with that of control plot. Soybean yield (2,133.3 kg/ha) of the
straw mat covered plots increased by 14.3% when compared with control (1,866.7 kg/ha). The effect of straw mat on the yield was not
economically viable if the material and accompanying labor costs were considered. The data collected and analyzed on different soil textures
and crops in this study are expected to be a fundamental reference for the expansion of the results to the application nationwide and the

development of NPS pollution management policies.
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® Control Rice straw mat + Gypsum + PAM
Crop : Bean Crop : Bean

| | Area : 750 m? Area : 750 m?
@

Rice straw mat Control

+ Gypsum )
+ PAM
Crop : Bean Crop : Bean
Area : 1,438 m? Area : 1,144 m?2

Fig. 1 Sketch of the surface cover matenals
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975.6 mm ©J5te] 7497} WA A0 ekt 241 30
W FASY Hek Aglon, O Y BAYE 784 mmE
BRG] 47k WA kS ALOR Uehdek ES 20 mm

oJste]

Table 1 Daily rainfall frequency analysis in Gunsan city

Rainfall class (mm) Annual average |Total class rainfall | Rainfall per event
frequency (mm) (mm)
0-20 97.90 401.7 4.1
20-40 10.17 288.5 28.4
40-60 4.47 219.3 49.1
60-80 1.90 131.6 69.2
80-100 0.77 67.2 87.6
100-120 0.63 70.2 110.9
120-140 0.17 214 128.3
140-160 0.07 9.7 145.8
160-180 0.03 5.4 160.6
180-200 0.07 12.5 188.1
200-220 - - -
220-240 0.07 15.3 229.5
240-260 0.03 8.4 251.8
300-320 0.07 20.6 309.3
Sum 116.3 1,271.8 -

Table 2 Daily rainfall frequency analysis in Iksan city (2013
year—until Nov,)

. Annual average |Total class rainfall | Rainfall per event
Rainfall

frequency (mm) (mm)

0-20 mm 75 324.7 4.1
20-40 mm 13 335.6 284
40-60 mm 2 97.2 49.1
60-80 mm 3 218.1 69.2
Sum 93 975.6 -
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At AHE - AYE - 555 - HET - o] - AAA - HF
Hax diu] HAAY NP2 G55 B AdAT: 71.6% 3. HEHEEA Mua1}
?l Aow ek, _ ‘
AP} HAAA Azof|A sk s
o3 N Al 2U5ES BT 5 EMCE APgsidt
E .
£ II III III II (Table 3). EMC AFZAx} #eiA$329] BODs= 1.2~2.1 mg/L,
€ ¢
E SS 48.8~170.7 mg/L, CODMn 3.438~10.491 mg/L, DOC 3.862~
i P 9.088 mg/L, T-N 1.231~42.041 mg/L, I=|1 T-P 0.118~4.720
e g mg/Lo| M= Uehyith =3t HAAXY} EPREAE A
08 — - —surface cover 2 | - o
= ?“’% 8k AlgEZo A= BOD; 1.1~2.3 mg/L, SS 20.0~83.9 mg/L,
7 08 g iJ CODM, 5.860~14.332 mg/L, DOC 4.396~14.323 mg/L,
£ 1!
N ) p:% T-N 1.500~48.611 mg/L, 712} T-P 0.146~3.990 mg/L2]
}J pf" %‘% ;‘f %u% Helg vl AgZAute}l Zo] HAAXY PAMS ARESH
§ LAY N ARZAA SS L] A9 EMCTF P st Aoz
' WL ebste, S SUREE S AT gk Ao o
15:00 23.00 07:00 15:00 23.00 ___
Dat(7 475 ERdth ols MR ASHE S 22 Yol s o]
(a) 74~7.5 7} Ayt Zo= {’r‘%}lﬂﬂi 53] w2 shal A WA St
g H9GES (19 4~5)0l4] BTt 450 Jofroz AL
£ A ok wlme} 750 fEEo] T-NI} T-P §Zo| 27 %
g % 7k5F Ao wojAT}
124
i o SERec ARETod £4E 5 RS ol8st] &4
i 1 —=-g=~control - . -
- i 33hE APSIGIT), o SR AR ooRaE v)E
E 08 { ; ?I
o 7
£ o6 dl:*ﬁl &‘, Table 3 EMC each of the treatment
: 1 (Unit: mg/L)
f Rice straw Rice straw
Date Item | Control 1 | mat+ Gypsum+ | Control 2 | mat + Gypsum+
PAM 1 PAM 2
03:00 ‘ 07:00 e 11:00 1% 0 - 19:00 BOD5 18 23 21 23
Date(8.23) SS 141.6 83.9 170.7 20.0
(b 8.23 T s | D | 6829 5.860 3.438 9.971
£ O T poc | a6 439 5.942 14.323
g II I T-N | 42041 16.998 36.774 48,611
£ 12
& :: T-P 0.531 0.548 4.720 3.042
b JE— : BOD; 19 13 17 17
1 2253275"“’: f‘,;q sS 123.1 21.8 49.1 420
— -6 — surface cover |
z #W? CODw | 8730 10.100 10.491 14.332
VE, 08 * 823
o il DOC 6.969 7.592 9.088 11.857
E 06
g T-N 1.676 1.622 2.862 3.323
" o T-P | 0173 0.181 0.149 2,855
o2 BODs 15 12 12 11
SS 48.8 30.6 74.3 29.6
0.0 i .
21:00 01:00 05:00 09:00 13:00 17:00 CODMn 8.297 7.048 7.834 12.422
Date(8.24) 8.24 - — —
DOC 8.509 7.751 6.405 13.054
82 T-N 1.488 1.500 1.231 3450
Fig, 5 Variation graph of runoff (control and surface cover - - - — 2
materials) T-P 0.169 0.146 0.118 3.990
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Table 4 Sum of the pollutant loads each of the treatment

(Unit: kg/ha)

Item | Control 1 matt glyﬁi;:ivg AM 1 Control 2 mat+ glyfsj;i\; AM 2
BODs 0.26 0.04 1.65 0.57
SS 14.12 111 110.44 8.97
CODyi 1.25 0.25 5.57 3.86
DOC 1.08 0.24 6.20 4.49
T-N 2.00 0.10 18.97 7.98
T-P 0.04 0.01 2.38 113

Table 5 Reduction rate of the pollutant loads each of the

treatment
(Unit: %)
Ttem Rice straw Rice straw Average of Rice straw
mat+ Gypsum+ PAM 1 | mat+ Gypsum+ PAM 2 | mat+ Gypsum+ PAM

BODs 83.5 65.5 74.5
SS 92.2 91.9 92.0
CODyi 80.4 30.8 55.6
DOC 77.6 21.7 52.6
T-N 95.1 57.9 76.5
T-P 85.3 52.4 68.9

o2 YAAYA YRS Relgg AAavg APgstolct (Table
4~5). APAT} 33]9] 7Aool sl HASH & e AXSl=
AR E 104 BODs 0.26 kg/ha, SS 14.12 kg/ha, CODM,
1.25 kg/ha, DOC 1.08 kg/ha, T-N 2.0 kg/ha, 18]al T-P
0.04 kg/ha® Uepgon, HAAZAAEZ 104 BODs 0.04
kg/ha, SS 1.11 kg/ha, CODM, 0.25 kg/ha, DOC 0.24 kg/ha,
T-N 0.10 kg/ha, L2JaL T-P 0.01 kg/ha® Urebstth 34|
YE 2049 F 2@¥S= BOD; 1.7 kg/ha, SS 1104
kg/ha, CODM, 5.6 kg/ha, DOC 6.2 kg/ha, T-N 19.0 kg/ha,
2|3 T-P 2.4 kg/ha® UEREOH, HAARAGEL 2004
BOD; 0.6 kg/ha, SS 9.0 kg/ha, CODM, 3.9 keg/ha, DOC 4.5
keg/ha, T-N 8.0 kg/ha, 12|31 T-P 1.1 ke/ha@ LFERT) AF
AATE olgste] HWHAIFE ] HPAARA G QHRS
AAaIE BAS A A 27.7~95.1% (Fat 70.0%)
o] AaI} Q= AoRE Yehith ol HAARE fj&5g
ogx EFY FUS 1Esh= TEEe| 7k, 297t 1
EAjol] g4 #vtopde}, o R WAsk= fE59] 4457
25 Bl EYol AFEe AlRte] T71don EYoR IE
She 7hgol Wobgly] whEo R wekEnh Edh SS g
oHRE AZAN} Ft 92.0%2 S 2 Ao Yehg=
g, o= HAAZ R st &% A EQNRAR At
EFY] $HEE VA EFY #AS o] tEeR &
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4. N uu=Me M0 OE MY =4

ol AgEAle A83i%e B 2edl vile 98e &
5

ARG 1ol BRPAIRIEE 1 (1,866.7 ke/ha (140 kg/750 m?)
thH] 2,133.3 kg/ha (160 kg/750 m?) o2 oF 14.3%7} 245t
A0R yepton], HIAXAFE 204 AYAHE 2
(1,765.7 kg/ha (202 kg/1,144 md))thH] 1,821.9 kg/ha (262
kg/1,438 m>) & ok 3297} 248 ZA0R Uehygth 39
o4 BAL 95 sAREGEH RN Algshe 2T 3yt
T Fui7kE Jaste] g ekl digh ol BAe Ax)
1 ke B+t ui7b7}h 10,778 Qolal, o TeHzgoz 3t
AR Avt ¥ 1 mig Fg4elo] 1,810 YR AME I 2E
Zgo]| OJ3F 4:01Z 71 oF 287 WH/hadt 60 wHY/ha® VrERG
o, HAAXT EYNFA (PAMIT Gypsum)E 2-E35h=t]
ok A=t JARE B4 A3 Az oF 9kl

Table 6 Cost—effectiveness analysis (Effect of increasing
production and labor costs)

Classification

Surface cover
materials

Surface cover

. Control
materials

Treatments Control

Area
(md)
Production of bean

(kg/ha)

Bean cost
(won/kg)

Effect of increasing
production (%)

750 750 1,144 1,438

1,866 2,133 1,765 1,821

10,778

14.3 3.2

Benefit of beans
(won)(A)

Labor cost(won/ha)(B)|

2,877,700 603,600

910,000

Cost of straw mat
and amendment

(won/ha)(C)

The total
additional cost
(won)(B+C)(D)

9,068,000

9,978,000

Benefit or Loss

(won)(A-D) ~7,100,300

-9,374,400

asotel=ad A56d A3, 2014
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