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Evaluation of NPS Pollutant Loads from Clayey Loam Fields

Az g -A«F"-ANNT
Joong-Dae Choi - Soon-Kuk Kwun - Gi-Seok Kwon

Abstract

NPS pollutant loads from sandy clayey and clayey loam runoff plots were measured. Runoff plots were
2x10 m in size and 8~10% in slope and paddy area was 4,620 m®. Soybean, corn, tobacco and control
(natural weed) were cultured. Precipitation during the growing season of June to October, 2002 was 869.5
mm. Runoff and water quality were measured more than 10 times during the measurements depending on
the growing stage. Pollutants loads were estimated by using respective concentration and runoff volume.
Runoff occurred when daily rainfall exceeded about 30 mm. The largest runoff was observed from the paddy
but pollutant loads were larger from upland crops than those from paddy. SS loads from paddy and upland
were 1.4 ton/ha/yr and 3.1~4.3 ton/ha/yr, respectively. COD loads 30 kg/ha/yr and 66~90 kg/ha/yr, T-N loads
13 kg/ha/yr and 14~23 kg/hatyr, T-P loads 1 kg/ha/yret 4 kg/hafyr, nitrate nitrogen loads 1 kg/ha/yr and
4~8 kg/ha/yr, and phosphate phosphorus loads 0 kg/ha/yr and 4~6 kg/ha/yr, respectively. It was concluded
that NPS pollutant loads from upland crop culture have greater impact on the quality of the receiving water
body than those from paddy culture.

Keywords : NPS, Runoff plot, Clayey loam field, Pollutant loading, Water quality
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Table 1 Management practices for the crops in the runoff plots

Crop

Management practices

Soybean
(plot 1, 2)

June 2: Applied BB fertilizer

June 3: Seeding

June 3: Applied herbicides

June 13: Soybean seeded in June 3 did not germinated due to drought. And soybean
seedlings of about 5 cm in height were transplanted.

Sept. 12: Applied pesticide

Sept. 30: Harvest

Control
{plot 3)

No fertilizer and pesticide were used
Natural establishment of Crab Grass(Digitaria sanguinalis Scop.)was induced

Corn
{plot 4, 5)

June 2: Applied 3 kg of BB fertilizer

June 3: Applied herbicides

June 10: Applied pesticides

June 13: Corn seeded in June 3 did not evenly germinated due to drought. And partial
re-seeding was made

June 23: Applied pesticides

June 23: Applied compound fertilizer and granular urea

August 10: Applied pesticide

September 20: harvest

Tobhacco
(plot 6)

June 3: Applied herbicides

June 13: Applied compound fertilizer

June 13: Tobacco seedlings of about 30 cm in height were transplanted
July 8: Applied pesticide

July 13: Applied pesticides

September 10: Harvest

oldsiint. 2T vidol: AP ¢S

Table 2 Date of runoff and water quality measure-
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Fig. 1 Daily rainfall distribution at the Gil-an auto-
mated weather station which is about 12 km

away from the runoff plots

$o] o} 25 mm FE oAU 9 FT WYY
. ol EAo] AEA EolAY FEAR] B
AHdgez FF5ol ol vla3d FE voE &
#o] WAsTh., Y7ol 100 mm FEH oo}
2o YA FYE 1%A) ARE 2= &
EFolN B2 z0]E HSH(Choi et al., 2003).
NEEAM 20 km FE YojR gErhdta 4
N HHT 45 FARNAAE Table 33
2.

FENFEEY = NEEY B AAAHE B3
AEA Bolgth =9 EEALS 1 m ooz 7
Ao} B RESFAE o 30~60 cm XN B
T3t 1 oldh= Fa¢, dY a8lw ¢hitaba)
7} 2@EAck ARE BP9 B]FES 261~2.62
Z S0 AEE §999) = B9 BEYEAS
Golxy] %t Eoke] UdukEA A= Table 49
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oA g4 SR 53], FAXT-N 9 &
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Table 3 Average rain water quality results collected on the roof of An-dong National University. Ten rain
samples were collected and analyzed from June through September, 2003

Statistics Rainfall (mm) SS (mg/) Turbidity (NTU) | COD (mg/l) T-N (mg/1)
Range 18-161 0-4 01-73 04-23 0.013-3155
Mean 584 11 211 116 1257
SD. 4934 12 219 052 0978

Statistics T-P (mg/) NH, (mg/) | NOs (mg/) | PO; (mg/) SOs (mg/)
Range 0.004-0.217 ND 0.279-2.241 ND ND-551
Mean 0.099 ND 1.301 ND 1.926
SD. 0.063 ND 0581 ND 1199

* SD, and ND stand for standard deviation and not detected, respectively,
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Table 4 Soil test results of the runoff plots

Location OM PO4-P NHs-N NOs-N T-N T-P S04 COD
(%) | (mg/kg) | (mg/kg) | (mg/ke) (%) (mg/kg) | (me/ke) (mg/kg)
Paddy 27 0.66 1181 472 0.091 5968 131 43,323
Soybean 24 6.18 60.13 231 0.140 1,952.2 151 33,301
Tobacco 24 5.59 3341 1712 0.097 2,0830 150 37,776
Corn 23 6.85 83.56 3133 0.105 2,076.2 152 38,781
Control 22 733 2423 9.69 0.100 1,4193 177 35,167

FENEE EYY B¢ d39%0] 25 mm |
A EGATS ARE F&o| LASA 4%t
o4 30 mm o}e] ALME frEol LA
th ZAgxFadl dHTLE, YHAALE, o&F

T, ¥4, albedo(iAHY), dERn, Y%, YA}
2 5 71429 FAO Penman—Monteith 3]
(Allen et al., 1998)& AMHEEI] AHE FEAIY
¥ 5 JFAFUAFE F 3.1 mm/d(6¥ 13
d-10¥8 209), &% 35 mm/d(6¥ 39-94
39, 94 2.9 mm/d(6¥ 13Y8-9€ 259), F=%
3.4 mm/d(68 19-102 31Y) Nk

47 BA29 279 EXRFE 9 AFEL
ARl Hlste] 1.5 WjA] 2,58 & v £%
£< 0.3 WA 059 FA Jebkth ole F27}
FA48A Ak gz TelMe A ERRR
2 AFgo| 7] i §Fo] A Yehtes vt
W 2L A ARG E I g #7430
Jepte AL dujdith. &R NN B FEEA
9 A uke XS AT FAZ QI
fF&80] 2 AFANME Boh B2 2

2 & JFS Uit dizTelA
g2 /P 31 §EAFE MR
AA Yebgt 2 d7dMY F KENEEE &
g e A X vlsted A¥Ihk(canopy) 7t
a3 Ay g &55nthe AR oA
o] Ao} EYYE 9 AFFo] JulFog IA Y
B 58S A Jeid Aoz wddd
(Table 5).

=

Table 5 Comparison of soil detention and runoff
coefficient between crops

Crop Soil (detention Runoff coefficient
mm) (%)
Soybean 305 375
Corn 178 532
Tobacco 259 424
Control 446 184

FEANEES =olM wiEdHe vF9EAY
¥ AEFE B EHE 29EHY GO
ARG ol A7 FYE ¢ AEEY EE
Aol wih¢ wu FEgat sk Yebkta
=9 B¥c 997 FFAol 02 mm/dE %
Zorn REAO] AR7] Wi AT T3k
AEFg QPEAY o] ARZ WiEHE Ul
Hjglel iAoz AgtE RO A3E7) AR
otk 2EFEE 2@uiEFL A5 J¥IAER
103] o} £ FEFF FEF F8 A4
ok E3 od¥EE oguiEde duy
(ha) & MEZFo2 @uste] A glERE
ARgatgch AuiEEE e@uEe AEo] A=
£ 7R wAgke AoR JPgEien 1 9
9 7zl 2gMEo] Qe A2 sHHse 4
G diEEE WPART. KEFS HRE S
AEEE QR sdYE Table 69 233t
B Ao g B0l egReiEolut 4
e dERe ¥ I fEAPRY EY
e, A 2 AIgEY #FE, 383 2002
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Table 6 Annual runoff (mm) and nonpoint source
pollutant loads (kg/ha) from sandy clayey
loam and clayey loam runoff plots with
respect to different crops

Item | Paddy |Soybean| Com |Tobacco]Control

Runoff
(mm)

SS | 13799 | 3,169.1[4277.1| 32457 249
COD | 3031 8046| 905| 6662 208
T-N 1339] 1868| 228| 1378| 040
T-P 106 370 41{ 403] 015

NH/-N| 000 000 00| 000| 000
NO-N | 111 778| 42| 449 008
PO-P | 00009 432 56| 587 022
SOs-S 530 1577] 63| 78| 046

591 405} 566 4641 200
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mmg AU FE2FL =N M =1,
S5, gy, 3 9 g27 08 fFo] UA
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& s
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ton/ha W92 FARESL @At B AoA
= ZEo)A 3~4 ton/ha AE, =AE 0.14
ton‘ha AE LAIE vbA tfzFolME A FA
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o AFAES S48, F, gelojled dix
TFAME AAFHoRE WAF o uledolo]ict,
2% $£49 &3 229 AAGAEE 103
ol AN oadd ddgegrEEe
SPEAFT FEFE F3lo APl 9w
A Baigos gsigich 20029 649%E 94
A FERET|HES FEAEE Ade B4

L o

Z4E HAnh HEAEC w2 EYog N
9 28 AP0l 30 mm/d FEoNA e
ot

FEFL =X 7HE ol wWiE=Hglou 29y
gL =HT wollA o] MASATE thET
A8 @WAGE =3} i) uldle] ¢ A U
ettt =3 22 SS H3k= 747 1.4 ton/ha/yr
s} 3.1~4.3 ton/ha/yr, COD ¥-8H= 30 kg/ha/yr
9} 66~90 kg/ha/yr, T-N #3k= 13 kg/ha/yrgt
14~23 kg/hal/yr, T-P ¥3= 1 kgha/yrs 4
kg/ha/yr, AAM] AixE 1 kghalyrs 4~8
kg/ha/yr, QAR 0 kg/ha/yr®t 4~6 kg/halyr %
08 AT To] =9 Hla v]Fedd Fa
go| gop Ao uX& FFgo] 27| Yo A3
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