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Analysis of Purification Capacity of Paddy Fields Using Nutrient Balance
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Abstract : In this study, the nutrient removal capacity of paddy field was investigated. Paddy field was considered
as a constructed wetland. The present study was conducted during a cropping period in a rice cultivation area
located in Hampyung-gun, Jeollanamdo, Korea. Water balance and mass balance of nutrients were estimated after
intensive field monitoring. The surface runoff losses of T-N and T-P were 20.82 kg/ha and 1.55 kg/ha, respectively.
The losses were 13.2% and 6.4% of T-N and T-P input into paddy fields, respectively. The results showed that the
paddy fields have nutrient removal function.

Keywords : Paddy field, Nutrient, T-N, T-P

1. 2 o 202000 54.3%7H4 F7he Ao

=53 QUHEER, 2004). ol2ldk HjFHo e

4ti7te] njE o dLe] oFt ¢ dralEEe A 43ks flste] A, A4, dTHEAES
o7 22~40% AEZ A Fa Qar, E3] 4 Agst o] #alo] £elar lom QAFEFA]

Gl

we] Fo ARUl Y e 44507k el W@ AFTE olFeXaL gl 2
Aoddold mEET 9= Aow zayg  (2002)2 ABAT AEFAAA Aol 2%

ot

k.
3]

+

Corresponding author : ksyoon@chonnam.ac.kr
;dLLm 5].JJ_ g A= /\].04_-_61—1].

s AdTSh AR TARCEATI] S )
wer OISR ARAIIF O

skokokk ﬁgtﬂﬁ,“l——r gg/‘\_].ouj_g_g‘]__ﬂ]_

weees FHFATE JABERFATL

seees YBATN FAFRBAQ A

sopcorx 2T 8k al AHke) A 8ka)

sesfsksfokokokok :l—il}o-:%—g'—/k],

o

L ol ol gi



HA2 - Al - 2R - X2 - 0|5 - Fhfol - A7 FMS
2 59 Fel de dvE eigled TN,
T-P7} 747} 23.8~45.1 g/m?, 2.1~5.9 g/m™ %t

T AaHdota 2usigink s 5(1999)

1 F LA A 87147 BOD, T-P, T-No] 7t

64.5%, 18.3%, 34.5%2] AAES YERHIL o
FAAE g T-P, T-N9o| AA&L 7z
55.1%, 28.8%= Hi1sloth 837 5(2004)
AstsEd  dFHEACNA T-N, T-P7F 247
24.1%, 46.2%%= AeE&S Btk Haske]

& 520072 FANES o= As)
He Hrlet Ay gusee] Alass T-N,
81.6~87.3%, 38.5~93.1%=% HiL
(2003) T oA JUdE
St 7571 800

o] °F 10.9%%1 1087 43 haw
o|FofA = T EAo|goaH 7t
= Akl ATHEHA, 2007).
=2 v 4 F M §e WA
Qe A5 Hask
Aoz A o]Fo] HAN <l
| 2 AisEs AE AlEE
S| ol Ae] Hie}
= EHog )

= 1

-
.

KN
=

=

Lo

=)
9,
ol
oo i
>

{0,

olo

=

-

=l
=
=
KN
=

A
A

02

g

_;Lxg o]

A7

=

R

R

2

gl

FSAANE v A g-vljre] ZAHo] golgh
oln], 3] EAof| ujg} 0.2~0.4 ha®] &
A= g7t o] ok Edh 5%
gzlo] s2m AF o= Topx| oA
271 32% 9w o] 13.69

N

[e]
i

£ 4

KeR
=

—

oo
-
fu
>
juo)

N3
o
Ho

o
1=
oft
[

ol
A,
T+

[o]
i

=2

=
)
=)
=
1z
ofs

Y
fu
>

>
N
>
1l
i
:N:v
A ofo
rot

zlémﬁ_ﬁ
2 oHo o N BB ol e o x

>,
i i o
KD

N
==

ox
>,

=

PAR-EE

Concentration) 2} 7+$-%

1o,
i
o
t
ol
o
s
ol
off
tilo

1%
fe ro
1%

>
i)
S

"
vl
it

ol
S
xg

o
6°)

)

B

O

E o
ol A B
N
# x

e "

o ofy e £ &

=2 o
2
2

of]
ol
o
rlr

G
Z,
o
G
a3
Ll

i ey
2
~
lo

Mo o o i



=0l YYBA| RIS 083 &= S 24

g BUFE 2 AT <3 Loldt

ST,=S8T,_,+ IR, + RAIN,— INF ,— ET, (1) =
o} &3 A= NH;-N, NOL| EdpgHozy

7|14, ST & AFHmm), R < INF (mm), Blo] 3k} edztgo] o) tir|soew WER
RAIN & 7F9% (mm), INF & A% (mm), ol ol gt AAEE wkgst &5 5(2003)°]
ET = 292k (mm)olt). Al A& Rl ot 2
Lirt PR+ Fert = Lpgt Lingt Harvt A 2)
IQ E=ESCINES!
O e 7I1M, Lg= @70, PR= %%, Fert = AlH|o] 2]
: 8 s g gk frYolal, L = A%, Liw = T, 218
! a2 2o
i B sszee i Harv = AE3FF, A = 7[e=24E10, €4
| vV =z -
! A éi-%i;:: )= omgith
I | eeses AAHESZ2
: LR
; 2.4 SHOFX| 7 P=sigt
5 stopd el dxdad W AvEe T 19 2
o}, gofx]te] A7 7]n]e] 49 5Y 28
: o(55.5 N kg ha'!, 51.5 Ps0s kg ha DAl&
) = © _ _
- © N soon, Bl 69 172(27.2 N kg ha')),
08 1. QA A S0P A2 HEY ol2hi)i= 79 309465 N kg ha ol 22k A
313k
Eol o] QddFol wFYe A9F T
3 A FFdo] k. demge}l ¥n] Geo 3. 23} 9 %t
712 ARl Q19 FHdoln, AR E

Wihsy o7z et G vzl 9

& 42 ol dstel QPATAF ADHAOT B meke B4R, YA 4 2 v A5

FET ES monRHe JYUF WEdln faek] Be 9% v
OH?G W& A4 wEo] vk Y[+ o}, B A|EXF(Eokr|h)e] EAlS AN ¢
FEET AE 5] AF L7l oA =o 3t RE(0-10 emE AFASF YA S 73
2RE Q9o wEdt. IRFARY ME ok v BRA AAHTREFN o5 ¢
T 1. SOIKIR AlHl & H=sist
g 5 BE 2 AH| H 3
59 229 BE
A2 AE 15%30cm, 1577 3+2]
59 28Y ol 2 714 55.5 N kg ha’, 51.5 P;O5 kg ha'',
45 K20 kg ha™*
6¥ 17¢ dn) 27.2 N kg ha!
74 30¢ o2k 46.5 N kg ha™
9¢ 25¢ ~ 10¥ 5¢ S




o

. Rfto] .
[ == Ry |

Of

F 2P - 0% STRE S

0;

AN E

A3 Bii7F 11.7%, HE 61.4%, AE
EAL mALAYE(SIt Loam Soil) &=

SEEREICEEES

A Al oA o] E4A] B4 &
29} 2t} FE7IREete] =og f9He F
AHFLE 1760.2 mmz VeI, o] 3 69.5%7}F
el o AL, 30.5%7F Bl )
THEHAT F FEH vgeHy Sk 7t

7} 853.5 mm, 553.4 mm% 7FY 2
Astar glom, HEFFo] 318.0 mm=E A

= At & el 98 wsE dyEd, 7
O

oF

==

2 20.8 kg/ha,
L EE ey
$- 59 3k, 69 8, 7€ sk Al
56.25, 29.41, 47.47 kg/na® Inputo]
2 eI o] AW g8 wio]
t}h Output 5 A EAE] A5 7249-9F Alne]
go 69 Fw, 69 sk, 72 X Aol Z+
7} 3.80 kg/ha, 4.23 kg/ha, 3.24 kg/ha#® 2 A
EHE Fopb 2Askleh T-Pe] 7% Input
AlH|7} o] Fo1x] 5Y &fseoll 22.55 kg/ha= 7H
A yepte™, T-P2] Output AR =)

%
7ol 747t
o

j=17Ke]
jEop 7)‘1

==

=

A3} 8ol 7 Be F5Ut WHon, AL A% 78 22, 89 T8 99 T Al &
ojfx7]9 693 FTF o]FQl 8¢ He 7+ 0.28, 0.24, 0.22 kg/ha® Jepgdth 33, A
#A7Y olFoHLE F FEEFS AT Tol A7 AEES= T-N, T-P7b 22 124.2
743 8ol @ol olFojxlan, TS kg/ha, 11.80 kg/ha® uepgton, ozt A
FeAEAER A Sk BAFe AT Ame a2 5(2003)0] oA vl 2B &
HEHLS o]dx7|9} F o]Fo 7Y W ko T-Neo| 79 126.3 kg/ha, T-Pe] 7%
ANEaEo. Yo _ .
AFEs Byl 18.5 ke/ha® B38 Ao} Liu 5(2003)0] B
I 2. GARdaH SHOEKIF = 24=X1(2004)
9s | ou ) ) o
A AN 2A1(A) Hlj e AETF SHRA=E 27(B)
= 30.0 9.7 39.7 3.3 0.0 0.0 3.3 36.4
5 = 18.0 11.0 29.0 0.0 0.0 0.0 0.0 29.0
3} 35.0 26.7 61.7 3.3 23.5 20.9 47.8 13.9
S 0.0 84.4 84.4 6.7 27.5 28.5 62.7 21.7
6 = 112.5 40.5 153.0 28.8 25.0 32.1 85.9 67.1
3} 159.5 42.7 202.2 112.0 32.0 24.2 168.2 34.0
Z 173.5 21.8 195.3 81.8 23.8 30.4 136.0 59.3
7 = 153.5 29.7 183.2 93.0 13.2 28.3 134.5 48.7
3} 0.0 60.2 60.2 30.0 23.9 79.2 133.0 -72.8
Z 40.5 59.9 100.4 47.9 27.6 84.2 159.7 -59.3
8 = 172.5 38.5 211.0 136.2 24.6 58.8 219.6 -8.6
3} 108.5 334 141.9 94.2 26.4 53.2 173.7 -31.8
% 4.0 68.9 72.9 37.3 24.0 47.9 109.2 -36.3
9 = 215.5 8.8 224.3 140.4 24.0 31.2 195.6 28.7
3} 1.0 0 1.0 38.6 22.5 34.5 95.7 -94.7
Al 1,224.0 536.2 1,760.2 853.5 318.0 553.4 1,724.9 35.3

* Unaccounted



=0ilA] PSR FXIE 0|88 = HetsH

AT

4
Al

a3k T-N 76~124 kg/ha, T-P 16~25 kg/ha B2 HsS 2Bkl glth T-Pe] Z-%-% Input
o] AFAxte}l FAeE Axfolr). T-N9| Input & L& AHI7} 92.5%, OutputS ZHEZko] 88.4%
7L 2pA 8= HE-S 82.2% % 7P e HlE £ 25t 7 =A YERsh

& 233, Output 2=Fo] 85.6%% 71 BT ESF =AM A Aaset e

I 3. S0EKI7 =2 T-N £=XI(2004)

am o Input(kg/ha) _ Outpl{t(kg/ha) AB
&5 AN AlH] 2AID) | AEFE | AEFTTE 2A(B)
B 0.36 0.12 0 0.48 0.01 ND ND ND
549 = 0.21 0.14 0 0.35 0.00 ND ND ND
Sis 0.42 0.33 55.5 56.25 0.82 ND ND ND
= 0.00 2.72 0 2.72 0.61 ND ND ND
64 = 1.34 0.87 27.2 29.41 3.80 ND ND ND
) 1.90 0.87 0 2.77 4.23 ND ND ND
ES 2.06 0.44 0 2.5 3.24 ND ND ND
74 = 1.83 0.60 0 2.43 1.22 ND ND ND
Sis 0.00 0.97 46.5 47.47 0.42 ND ND ND
= 0.48 2.25 0 2.73 0.70 ND ND ND
84 = 2.05 1.04 0 3.09 1.76 ND ND ND
) 1.29 0.93 0 2.22 1.18 ND ND ND
ES 0.05 1.93 0 1.98 0.51 ND ND ND
94 = 2.56 0.25 0 2.81 1.79 ND ND ND
Eil 0.01 0.00 0 0.01 0.53 124.20 124.73 ND
A 14.56 13.46 129.20 | 157.22 | 20.82 124.20 145.02 12.2
ND: Not determined

I 4. 0K =29 T-P £=X1(2004)

9w P Input(kg/ha) _ Outpl{t(kg/ha) AB
73 27 Alb] | AAA) | AERE | AESTY 2AB)

= 0.03 0.00 0 0.03 0.00 ND ND ND
54 = 0.02 0.01 0 0.03 0.00 ND ND ND
s 0.04 0.01 | 22.50 22.55 0.01 ND ND ND
ES 0.00 0.03 0 0.03 0.01 ND ND ND
64 = 0.11 0.04 0 0.15 0.11 ND ND ND
3} 0.16 0.05 0 0.21 0.14 ND ND ND
= 0.17 0.02 0 0.19 0.28 ND ND ND
74 = 0.15 0.03 0 0.18 0.20 ND ND ND
) 0.00 0.09 0 0.09 0.07 ND ND ND
ES 0.04 0.13 0 0.17 0.07 ND ND ND
84 = 0.17 0.05 0 0.22 0.24 ND ND ND
ks 0.11 0.04 0 0.15 0.11 ND ND ND
= 0.00 0.09 0 0.09 0.04 ND ND ND
94 = 0.22 0.01 0 0.23 0.22 ND ND ND
) 0.00 0.00 0 0 0.06 11.80 ND ND
FHA 1.22 0.6 | 2250 | 24.32 1.55 11.80 13.35 10.97

ND: Not determined



ML - 2TA - W - H2RY - 0|5 - Bl - B4t I
180 100 30 10
150 (a) T-N | sog 25 | T-P . ?
= 120 60 = 20 6 T
Ej 90 OJlnput 1 W = E] 15 0 Input o z
g ol HoE2 % y 4 F 2
2 60 OAER&R3 IS 210 OAEFSR3 E =
T 30 20 X = 5 ) %
& &
0 - ——— 0 T ———— ]
'K‘lﬂ}o%liﬂMo‘vs-rﬂ‘ﬂo‘vb‘-vﬂ‘mo‘ﬁwﬂmo‘w nmm%-m\m\m—-x«mw
54 64 74 84 94 74 84 94
08 2. S8 ZA%t 219 Inputt +& XERKESS6H
Input¥} 4 AZFEFIHFS 219 29 Pt Qa1 A FHEHL 853.5 mmE ERT
T-N3} T-PL& Aol o8 573 dd=do] 2) A, A, Sl Qg dgEZe] HA
FUHAE ARFEFsT 543 S &k Input& T-N, T-P Zz} 157.2, 24.32
th ol =o] AF7ITel JoerzE 30 mmols) kg/haolal Input & AM|7F 2HA|8H= ¥l
o] AR &L AFE AFdl] = How fEY & T-N, T-P7} 22 82.2%, 92.5%°]t}.
= AL JAS] wiEelth X3 fdE Y= 3) AEFFH HA$ T-N, T-P 727
2 Balr) = otoflA] REES AL gd 59 124.2, 11.80 kg/ha® Input T-N, T-P¢
As}7)2to] o] Fo1Z] AA Input T-No| 13.2%%} 79.0%, 48.5%, N¥|71% 96.1%, 52.4%%
Input T-P9] 6.4%%e] FAZ % HA o] k=] g},
T =0 AFFAL} AR dSFELS AA 4) AA71F Agf=E Fsk= T-N, T-P7F 2+

0]o o
AT =

&= 71l o AT AAE oAFA

TCEHE, 2002)014 AME 1A &F =9 4
st 715 ATe AY AnE A¥Ed, Y95
it T-N, T-Ps%=7F 247t 10.53 mg/L, 0.35
mg/LeIAL, fr&F Hd T-N, T-PErt 247}
2.72 mg/L, 0.13 mg/L= FAA3} a3}t U

2 ol F9th wepd] o] Aa5S Hvw
olgaks s welsel td A7t Be

=]-.O O~
S & g AU

1224.0mmeo]az, &

T2 1760.2 mm

7} 20.82 kg/ha, 1.55 kg/ha® YERGOH,
ol Ayt =l & 7€l T-N, T-P
9] 13.2%%} 6.4%°l s|B=E FolH, o]
3 AREFEH o] JLEAS Asshe
(]

7eE 7L vk Aow ddE

2 A9 20089 9
2P AT 2 Ade
o

o] Aglo] o8 el

=

g, 7ds
gt £ FANE

A26d, A1Z, pp.

HEA]

akA] 7}3)

[elre]

(e

=13
=,

25-35, 2007

w8, 297,



l

AaFAlA Zehell ogh da 3l F,

sk Al Efeks] 7], A25¢, AI5%, pp. 359-364,

U, A AedE w9 AR 7
N, 2002.

#E7, AT, RS, FFH, FH-AR
Azl oJak $ANAT FHA Aol g e
4 24, d=EEEA], A37E, A3E,pp.
344-354, 2004

57, Fotd, AAE, sl FRAEA] =l

=W S|

Aol Fdd A g Fotg] A,
36, Al1%, pp. 66-73, 2003

Al

-,

=0llA PSR FXIE 0|88 = HefsH 24
A, 02, A8, AAE, A5, AFFA
g olgd AYPF AP, BRDAILIA,

A214, A5%, pp. 921-928, 1999

RN, WANAYs (v SHUA) o F
AR A% 4dd viledddy] S
A 2004

X.J.Liu, J.C.Wang, S.H.Luy, F.S.Zhang,
X.Z.Zeng, Y.W.Ai, S.B.Peng, P.Christie.
Effects of non-flooded mulching cultivation
on crop yield, nutrient uptake and nutrient
balance in rice-wheat cropping systems,
Field Crops Research, pp. 1-15, 2003



