s a8t a3 A 438 A43.(2000)
J. Korean Soc. Agric. Chem. Biotechnol.
Vol. 43, No. 4, pp. 285~290 (2000)

(= — [~ 5 —
=0IM 20| 2lgt BlAl} Qi FEEN
mAY - gk - HETF - AR
Adoe SO SRARTY, Wik SIS 5T

E R R QTE ol 9ol F e} qie] 52EAS 2AKIT o8 Yst] Boldel 2ol
Hl A X#—fi— HEHEE e viEE Fxg) A 5000w =& APEAoE MAAsld 1997 59 1Y HE
1998 48 30U 120Y B REE F 245 21 AN Husl B =N FEFE 4BE 44
St =olM e FE FEFEFS WA Fel 77.0 mm, H1ENA17 et 212 mmE WEREeH, 27
sz:oge N\ Ec& 63337mm1 HAR W 129 mm, VI B9 59-125 mme] WA A
9.2mm= AFHAG. FEATE AT F 0.59-1.36, HAAZIZ FeholE 057-0.862) HAS L}EPLH%E}
7174 @7 Atolel] FUEH] FEEAG Aolrt JEAS AR A3, 1"\-%% ke A7
2 FEF] Aot e A ¢ whE, F-gEe AZ[HEE Aol Yehz Uk =M A2 5
AShs $E2FFS ol8F FERAT A3 Aok AaAe fEFNF d30] MFeRaN T, QY 4ol 3
HE fEo] dAske 2REds 9e oFte] oArh wAEATh 20008 68 22 ], 2000 109 262
A5
MoB A4, AAEE R AQESRREE dge B4 ke A8
Frezt Aot AFER e A 100met ¥ 50
AN 739l et FEHAHS B e @ER mEA H\AL 5000m>IthFig. 1). B A8 FEAge] Eoke A
olF, Aoy 58 WAAIFIN, o9t 7he Figo] whEE AP AL FE (Jisan Silt loam, SiL; fine loamy, mixed mesic
WA oo FEIT B3940 Mg}, vyt oW I family of Fluventic Haplaguepts)®A] =E%2] o]3lstsy =4
74ol7F EgEle) BB o) 3F=E olFsHd =id), ol & Table 13 7t} AFEA] Axd Adae 73 24
EguHe] 23t Ko gl 8859 EoF £ 484 Ao g S 9% ¢FA (Casella rainfall system, England) 155, #14
T E3lEAY BEddAl FHo] 12hE AR A xeFo] u FUE 8L 23 A 1x, =N A2 SHe A%
AakA =D 2171491 A (Water level tecorder, Ota Co. Itd., Japan) % ¢l
HZ Bof AAHoE FUuHeHYdoR Q1% Ao W ol Al 1x 283 HFFRA (2800K 1, Guelph, USA)9}; <&
AE sidst] figte] Aol SlelA o)RojAL 3o HhaA| (Wether log, Rainwise, USAYE 22t 1324 A3l
w7 g dgleds 7] AT AR o] Rolo) sk th BE 24 77 19979 59 19RE 19989 49 309
B At 9ed Aom AztE, 53 2 vk Ae 7 2dsan.
w=o] HA w72 WA 60% oS AAFAL Y], & ANFEAL 19973 59 130 =72 sl 952 A7)
A ARl olgt BASAE Mol Ui 4R $Ee A %, 59 26200 AR 15X30em, 15 B 324 7)70]
Aetal T A B G vlE £ gomw woA
4 H]é‘if“éx%él?% & 7S] WSk dE) Hrp) A (8 ve ¥ e 1 var s T Foveer]
g=ojor & RNow APziert R
2 ATE 58T Aol Bashs wRvTegsl 2 = T
ol 23t H2HA F =l FEEAHS ksl 81
o olE fI8le] wRiel9)e] ool BlwA AL =g Ay
TR Agse) 19974 5UYE 1998 497 109 F "
o =Ml fF 543 B ARS FHs 2 !
M= 3 4
B Ao Aed AlFEAge 19959 59 A 1@1’47} L C N
2H AYEE A7 SE9 Bl A5 slew], & A A S
ey i 9, #F, FESY, RAEA L‘*‘i 100m 3] Drumgs canl
*AgA AL ¢ Tel: 82 63-270-2547, Fax: 82-63-270-2550 Fig. 1. Area of experimental plot and placement of the

E-mail : riverhan@moak.chonbuk.ac kr

285

experimental equipments.



286 ZAY -

et

Table 1. Physical and chemical properties of the experimental
paddy soil in runoff characteristic study

Chemical properties Particle size fraction (%)

Organic matter (%) 2.15 Sand 29.5
pH(1:3) 5.81 Silt 55.3
Total-N (mg kg) 856.47 Clay 15.2
Total-P (mg kg™) 246.34
CEC (cmol (+) kg™ . 10.54
Exchangeable cations (cmol (+) kg™)

Ca 435

Mg 3.02

Na 0.15

K 0.45
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Fig. 2. Exponential relationship between overflow water depth and
the outflow from the paddy field.
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Fig. 3. Rainfall and amount of runoff at the experimental plot.
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Table 2. Hydrological conditions at the observations of runoff loading from the paddy field

Runoff Runoff period Rainfall  Firstrainfall — Runoff o . Prz:l‘f‘;ﬁs dligﬁféﬁf Remark
No. (Year. Month. Date) (mm) (mm) (mm)
(mm) (day)

1 1997.05.07-05.10 87.0 337 513 0.59 14.9 5
2 1997.05.13-05.13 29.6 6.3 22.0 0.74 933 3 2nd plowing (basal fertilization)
3 1997.05.24-05.25 92 9.2 6.0 0.65 422 9 transplanting

4 1997.06.01-06.04 27.2 10.1 40.6 1.49 24.4 5
5 1997.06.05-06.08 52.0 89 46.4 0.89 27.2 3 fertilization at tillering stage
6 1997.06.20-06.21 27.6 10.3 27.6 1.00 743 11

7 1997.06.25-07.10 316.6 9.8 2724 0.86 284 4
8 1997.07.11-07.19 1409 7.6 114.7 0.81 316.6 8 fertilization at panicle stage
9 1997.08.03-08.05 191.8 15.8 260.6 1.36 162.8 13

10 1997.08.10-08.11 75.0 13.3 62.3 0.83 191.8 2

11 1997.11.12-11.14 56.7 12.5 44.0 0.78 24 42 after harvest

12 1997.11.17-11.17 11.5 26.9 6.6 057 56.7 2

13 1997.11.25-11.25 18.8 8.9 12.5 0.66 16.9 6

14 1997.11.29-11.29 245 10.0 19.0 0.78 18.8 3

15 1997.12.06-12.07 36.9 83 29.1 0.79 24.5 6

16 1998.02.19-02.19 16.5 125 12.6 0.76 47.8 72

17 1998.03.19-03.20 345 10.1 22.0 0.64 27.7 25 Lst plowing

18 1998.04.01-04.02 40.5 12.0 347 0.86 41.6 10

19 1998.04.05-04.05 20.0 . 9.1 13.0 0.65 40.5 3

20 1998.04.12-04.14 573 7.1 47.0 0.82 27.6 5

21 1998.04.23-04.24 345 59 27.0 0.78 75.7 8

Event No. 110: cropping season, 1121: non-cropping season.
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Fig. 4. Relationship between runoff loading of nitrogen, phosphours, and SS from the paddy field and effective rainfalls.

de I BTN A7 Alolol
N L R e PR

A °L9m HEA B
29) 3

FE=F] 2ol7t YeR A
A be & XelE Yehl
Aeo] HH HavdEiil B

EFA700] Aol 7187 BEe] 8280 IV o
gt s A9 FRIF A = Rl BgAt
B 4 e BT HEANDE 2 Bl viE #
o] dojuA = AR} /‘*‘:‘-E —ri #=ol H"‘@SF il
== TrEvEUr SRS fE & o}a 7‘°ﬂ
A= A d*ﬁ]ﬂ wEpont, 78717k 71z A
pol7k A YeREA] sket. FFE =ellA
F¥EL %%—J‘é ] Eﬂﬂ Hlolel7}h 7141 A+ F3kd

283 ARG 29HE A 3 FASY) U A2E
SHER NS SRS FERATE H1L)
A5E & e Z2ge] Aol o|RojHol B Aoz A7}
Ak,

5 =028 3o HilEHe & FolF
= AdY L =aQ+b) FAHF L =aQ)0 =
ATt 23 serdz f23 55 el
A3 (Table 4), &3] F7ig] w2l #& F

sigo] 271 sk A% % kT ATk 5, 6). A

2
#8493} S100) 9s) WAL, B 22 2

Ea

BYol) Aae AAAT 2HH0] A9 BT 2H

4, A9 27 e 2l e a0l otel 3ol
£ UEhlT RkEE), FANd) skl TN 72 23}

%ol ot 7 Ak, olsh ol Ae) Thvie) SHsh

2o| §2 Ralut §2F Akl o4 st JdAAE U

BT Y ROZ ROl A¢-HEIE F wowiH -sswoﬂ
S 283} -n% REEe F98 ¢ U

O ol O =
T

ard =0

Table 3. Expontial relationship (Li = a(Ri-r)b) between the effective
rainfall and the runoff loding of chemical components from the
paddy field

Trrigation period Non-irrigation period
Properties
a- 103 b a-10? b

SS 12824.0 0.7125 1923.7 0.9347
Total-N 776.7 0.6097 2053 0.3255
NH,-N 539.3 0.5896 156.4 0.2841
NO,-N 1277 0.6397 327 0.3721
Total-P 440 1.1369 1.6 1.1576
Ortho-P 0.3 0.7231 0.5 0.9652
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Table 4. Outflow-runoff loding equations of chemical components

Outflow-runoff loading equation

Properties —
Linear Curvilinear

Total-N L= 13.2030Q+5.3827 £=0.95 L= 14.7550Q0%% =094
NH,-N L= 9.9929Q+0.8649 =094 L= 8.5295Q" ?=0.88
NO,-N L= 2.0966Q+!.4754 =085 L= 25561090 r=0.84
Total-P L= 04274Q+0.2616 =099 L= 0.5263Q! =098
Ortho-P L= 0.0065Q+0.0078 =088 L= 0.0083Q"%* r'=0386

SS L =239.370Q +354.93 =078 L =364.1200Q"% =086

L = runoff loadings (mg sec” ha), Q = outflow (I sec! ha'!).
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Runoff Characteristics of N and P by Rainfall in Paddy Field

Jae-Young Cho, Kang-Wan Han*, Jin-Kyu Choi' and Jae-Kwon Son'(Department Agricultural Chemistry, Chonbuk
National University, Chonju 561-756; 'Department Agricultural Engineering, Chonbuk National University, Chonju
561-756, Korea)

Abstract: This research was carried out to investigate the runoff pattern of nutrients by rainfall from the paddy field
located at the southwest of Korea. Effective rainfalls were 17.0 and 21.2 mm for irrigation and non-irrigation perjod,
respectively. The first runoff in paddy field was 6.3-33.7 mm (average = 12.9 mm) and 5.9-12.5 mm (9.2 mm) for
irrigation and non-irrigation period, respectively. And runoff ratio was 0.59-1.36 and 0.57-0.86 for irrigation and non-
irrigation period, respectively. During irrigation and non-irrigation period, the outflow increased significantly with the
precipitation. Pattern of precipitation-runoff differed between irrigation and non-irrigation period, as affected by
precipitation intensity, hydrological condition, and cropping. There existed a linear relationship between the runoff
loading of N and P and precipitation. During the irrigation and non-irrigation period, runoff loadings of N and P
were not significantly different. However, there was significant difference in case of total suspended solids.

Key words: effective rainfall, nitrogen, phosphorus, runoff, total suspended solids
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