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Water Quality Improvement Characteristics in Fallow Paddy
by the Shallow Pool and Shallows
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Abstract

Faliow paddy areas have been increased due to the import of cheap agricultural product, and the unbalance
between farming cost and rice price since 1990. In domestic, rice production control that decrease paddy field
area has been introduced for the control of rice demand and supply and stabilization of rice price since 2003.
Because of the desire of paddy field's owner to create benefit by using paddy for other object, fallow paddy
would be continuously increased. In the other aspect, many people in the world is suffering from hunger
because of the shortage of food. In case of Korea, continuous drought and flood damages will be potential
concern of stable food supply. From this viewpoint, the increasing fallow paddy area needs to be protected
from the devastation by weed breeding for the re-cuitivation. In this study, fallow paddy managed with the
shallow pools and shallows was selected for monitoring and analyzing of water quality and plant body
change. As the results, the managed fallow paddy found to be effective in the purification of water quality
and the control of plant growth.

Keywords : Fallow paddy, Water depth management, Shallow pool and shallows Water quality, Weed
control, Soil characteristic
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Fig. 1 Experimental fallow paddy fields
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42 m x Zo] 47 m¢ FA4A | A7 0.5~1 m,
Zo] 0.5 m9 $HolE ZAsIGon A5 WE
Z Ak ga Adsel 3 F4aEo] 4
FIEF Silth AlgETe ARETFE Y%l
HEE Mx3le] FFEPL 7Y &5 948
A F97 FAEE FERAER FYEHA §3

o FEEATR fY8 & 7YUTE T8
o NPERLE FYUHES itk FBZATE
£ Aol YA FA57] bEo] NExEgeR
e e A8 Aoz 7Mgsgle, o
o] fZL 80.6 m/dich.

FAZARE @A 7T 9 FEFE AHS

o &, pH, EC, DOE &A%t AUEde
At AHT AZE WA F ojo]AutAd
Dol A&3] APz utele] FALATANE
el JATp #4& Ao FAZRAL F5
& SS, BODs, TN, TP, NHs~N, NO;-N, NO3-
N, POs=P, Chl-aE #4J3ith (APHA, 1998).

AT AEde AR f8 HET (1
m x 1 m) 6708 AX3IL, HEAS] FdIEA

52 2A8P) S8 AeAU AsdE Ag

NEF, A F5F 39 AES BA 2
AR 2004 8¥H-H 20054 10€71A4 =2 @
Aol 128 ANk

M Z= % 2@

1 A2 R AEH

i3

g FYol7t 249 F4= 1,973 mE o
Aoz 670 WEF (1 mxl mE AAsld 2
A AAEIoH, 25~30%9 $ ILE e
Ugied 1% ddst ¥so] AAFHE vEe 4
7+ 25.3 %%} 15.4 %EA £X™ WAL 150 o
¢t 91 mE YERgh ol BRE gdHE &
23le] Ag2] o] JAFH HEeE wod
o AN A AAFE Zd, £, RE
5 3FoE FUYAol Wgron, A &9t
AL Q= Aog ZAIEHUL Bt ogE
Ay gejo)7] e 2t B9 59 ZF
4 ARFE 0|99 AL ujulg FAoT FAIEHS]
o} Zoel] gt 1 F5FE Table 13} Zo] 0.471
kg P/yro2A BEo] A8 A FFF 0.334 ke
P/yrel vja} thx $A bt

BYNZAHA A 7B Adr|zie] mlgsHE=
3d o FAZ oA o]&3] HaME A&
ARE QAT ot JorE FHUYUE Folol
=o] destHe A& WA Hest ok 4§
(2006) 2 AEHAT U9 FAw=s o=z
BrAE FA8KY BEvt o]RoJR e FR=T B
27} AE o]FojAR] e FH=E vlwsle 7}
7o FARSEAT AEAY WgE BASt
2 5 (2006) 9] A7 HE43 APL
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Table 1 Nutritive substance of plant body

. Max, yield of Max, annual P uptake of
. Area P content in Max P uptake plant body above plant body
Species plant body biomass above ground
() (ne/g)  (g-DM/mi) &™) ground (kg P/yr)
(kg - DM/yr) (kg - P/yr - ha)
P. communis 150 041 179.0 0.245 3436 0471
T. orientalis 91 053 1713 0.286 200.3 0.334
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Fig. 2 Temperatures, pH, EC and Chl-a of influent and dffluent
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Table 2 Analysis of temperature, pH, EC and Chl-a

Trz?ugg‘ y EC i

Ty 7 (us/em) (ng/r)

Influent 243 78 411 8.0

Mean 41 76 4% 59

Max, 313 85 674 179

o Min. 181 71 186 03

uent

Standard

iy 50 05 184 69
Coefficient

oAt 20970 4 1160

FAO% w=ollM= 700 #S/en ol3toll A= 7} §
1, 700~3,000 pS/enoME 2kzk A, 3,000 u
Slen ol}olME @ A} Bk Aor T
Balx ok 2AVIZ F ECE #0471 220.0~
939.0 #S/em, B 529.0 iS/enE JePT, &
FE 186.0~888.0 uS/em, HF 495.5 iS/mE
ey f9lgel vlE &40 22 ARRE
Ehdct. olg} o] frE2rs el FAfle] B
T 3,000 pS/en Bk FA @ #ak opg} i
¥ 700 iS/en olle)7] HE] 5852 Aol
3 7S At SR && Aoz wdgnh

Chi- a9 A% dF2 FSdgel visiA f&5
oM FT7t dolgich & AT o]8® FAHAE
FAol ¥ f&0] o] Chl- a7t FoHd F §l
E ZAYAE B8k 10.88 mg/mollAl 5.05 mg/
mE Yol & AR ZHIF A - AAE #
gt opgt Sl 3 Rylo] A= F
ol 3 2FEAN] ARSI wiEolel ARt

Fig. 2 N8E 9% 559 L, pH, EC,
Chi- o9 ®ste UEebd Zo|x, Table 2& ©]¥
2t g5 B, Hd - 4, ZFEWUAL, HE5A
& g o

L}, SS, DO, BODs, COD
959 SSEEE 0.4~524 mg/l, BF 26.4

ng/LEA 329 445 7271 150 mgl
g 2= ST At FEFE 04~244
ng/L, 37 9.6 ngLE IA Roppon, thRE
15.0 mgL °lgke Yel ¥945 sA71Es o
Z59ith SSAAZRES AHrw #9l%o] 806 m
/do1EZ 919 F$E 3257 kg-SSo|1 FER
FFE 1182 kg-SSo] ok AAES 26%~
94%2 BF 57%F Boln o FAAZL
207.5 kg-SSeltt. 793 8¥ Y+ FEFY
SS7F tha ¥ ol AR A8
9 SS FE7} Fopd Aow @y o)g} 7o)
F4F7t e 48 2 F3AE SH3A
el 9% AA, FANEYY AEHA T 9

o
—

o} o = A o]
55 A% gt 4 AES

nan $ARERE A0E ¢

#9447 3.2~13.4 mg/l, B 7.2 mg/L
24 5445 FAEQ 2 gl o)A HEs
A1, 2T 1.8~75 mg/L, BT 5.7 mg/LEA
FUE8F FANES WS dRE fUel
Hig fEe T2t Rolged, oy AEo] #
e B3l §24LE FFHAU A E] 29
48 Baoh=t ALE Aud] giog gd
"ok
4949 BODs:= 1.4~7.6 mg/L, BF 5.4 ng/L
B, 4345 06~6.0 ngl, BF 3.5 ngLE
dobx BODsAIAEZH7L gl RoE YT
g FEFY Y BF 508 FAVIEY 8.0
g W3 2AVIZE F BOD: % 534
ke—BOD7} 41=l1, % 33.6 ke-BOD7} #&H
AeHZ 198 kg-BOD7F AAHYh ol 47
Bo] SSAEI oA FA=HT B N &
=7 WEoltk +FAE 74 o, AHE
3714 wlAEo| Rasel NP HL nAET
(microbial film)3 f+7]&°] ¥H&-3ld BOD7} A
A (Brix, 1993). 2004d 10€3} 20054 7
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Fig. 3 SS, DO, BODs, and COD of influent and effluent

49 BOD AAE0] tha Eojl A& Zdie
E 3o 342 nBETo] adsof vl gEn
Zgo] B3} o)FoAA A3ly) WEolet Ak
€.

49 COD:=
L}ed, wETe

45~15.6 ng/L, B 6.8 mg
4.4~10.1 ng/L, B 6.8 ng

Table 3 Analysis of SS, DO, BODs, and COD

SS DO BODs COD
(mg/L) (mg/L) (mg/L) (mg/L)

Influent 26.4 72 54 6.8
Mean 96 57 35 6.8
Max, 24.4 75 60 101
Min. - 04 18 06 44

Effluent Standar

deviation 445 23 2.2 22
Coefficient
of variation 4641 408 619 318
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Fig. 32 #9% #%49 SS, DO, BODs, COD
W32 Ueld Zo)x, Table 3& EAZAT o
3 B, BE2E 59 SALHE Fd Aol

Ck TN

ZAPIE F #5949 TN B5EE 1.71~5.40
ng/L, B 3.18 mgL+=dl, FE3FE 0.24~4.22
ng/L, B 1.28 ngLE RolFch 4UFY 72
F7F R F94s FAVEQ 1.0 ng/LE 433
AN FAANE FHsEA TNo| AAHE Ao
Z Jehith Al877 & TN 39.3 kg—TNo]
FUET 158 ke-TNol F&Hen HF
60.4%8 AAEE Holn Utk TNY AAE A
Eoll %t Fuy Al gAsy 2% o
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Table 4 Changes of NHi-N, NO;-N, NO;-N and TN

(unit: mg/L)
Classification 2004 2005 Ave,
8/6 8/20 9/14 9/23 10/8 6/18 6/24 7/t 7/18 8/12 8/19 10/5

NHeN Inflent 085 027 055- 003 027 071 010 003 026 025 051 018 033
Effluent 007 008 009 022 008 007 006 002 010 018 013 009 010

NOw-N Influent 073 132 206 68 231 199 137 040 273 15 177 357 222
Effuent ¢ 032 014 572 210 192 006 < 008 ¢ 016 023 098

NON Influent 008 014 007 < 005 025 036 011 010 009 007 005 011
Effluent 001 ¢ { ¢ 004 030 001 < ¢ ( < 4 0.03

N Influent 223 171 349 496 344 375 292 193 321 229 287 540 318
Effluent 062 024 028 422 279 148 122 093 19 034 046 092 128

&5 do. L5701 Yot nAEY 8Fo] AEH
A3lel gA3te oo} wopdn. #9159 &
71¢) A (organic N)7F 3714 wjAE] <& 2
A8l (nitrification) #4202 A4t} A4 (NOs—N)
2 ASEH, A AaE 7] §A9 B
FoZ FAHol A vAEY st @A)
(denitrification) 7} dojubaA A4 (N2) 9} obids}

AEMN0) 2 AGH o o]F0] WFLE olF3}

o] 447} AAEY (Yang et al, 2001). of&%
£ o] &) wEel DOIA A3 uis} 2
o] AZ7\e] S| 3714 FENE FR|et] AAbsHH
1, o] & uige #@r4 At fAEHA
go] o]FojAogA TNo| AIAY AHolt} T3t

6 — 07
minfluent ] 0| Wrivert
5/ oEffent . 1 oFEffuent
. . 05
o [ ] ] %04 ]
] n
EC‘I o ] ] E0s ] o
Ez ] . [ ] g . s & g ®» ® 3
. o ° 02 . 3 o
0
1 % % o o o o o o o
0 o o
L 0,0 o]
o Lo .0, . . 0 N

714 2 8718 g8 71440 FolEe 3
HE AgE o FAYE0] o] FYECE T4
AAT AT ALAAC 7lejd Ao wddn
(Fig. 4). FA4E0] 7718 el NHy4-N,
NOz—N, Na-N& FF AASZ Yo A
Table 4914 F718) A&o] Fd5ol vl F&4
oA wold ozFE #A¥ F gtk 53
NO2-N¢ 7%, #ss vzdy fFErdrae
AY AZHA g= Aog HA FAYFEA}
Atk 2AE A 5 Ytk

2 TP
F%e TP FEE

0.19~0.41 mg/L, B

96 D 914 B 108 18 &4 71 78 12 19 105
2004 5
Date
(a) TN

86 &0 914 9B 10/8 &18 &4 71 718 §12 19 105
04 206
Cate
(b) TP

Fig. 4 TN and TP of influent and effluent
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- Table 5 Changes of PO-P and TP

(unit: mg/L)
o 2004 2005
Classification Ave.
8/6 8/20 9/14 9/23 10/8 6/18 6/24 7/1 7/18 8/12 8/19 10/5

POw-P Influent 033 016 025 014 014 - 0.04 - 017 021 025 011 018
! Effluent 001 003 002 012 013 - < - 008 010 004 013 007
P Influent 041 023 038 019 022 034 02 027 026 028 029 026 028
Effluent 006 008 014 013 018 013 012 020 027 011 008 031 015

0.28 ng/LEtl, ETFe dFE o] EHrf wolA
0.06~0.31 mg/L, Ha 0.15 mgLE Yepgon
B AYage 48.4%F UERG AT F
TP % 3.5 ke—TP7} #Y=1L 1.9 kg-TP7} &
250 % 1.6 kg~TP7} AAHILL &4 elA
e o]z AEs A4+ (Ca—phosphate, Fe—
phosphate, Al-phosphate)2] AH|Z HAHY,
HAA B o8 ARE E5ET (Pant et al,
2001). =3 7189 AAdn} £ HEY IANE
o] FA= IHE FA4EY FA WAE F
(sediment-litter layer)oll &&so] 95%0]/d0]

EA%ct (Faulker et al, 1989). ©]¢} #e] TP7}

AR AL FiEdel 2 FA5Ee 778 o]
SS A3 A FAHRS B ohzt FI1HY
FHE SR FFEHW] WEelw ol #
4+ 59 PO,~P 5&7} 0.18 mgL=dl &35
AME 0.07 mgLE Holl RORHY A

9ltHFig. 4, Table 5).
otz o] thfdt FAE 2= FARNNA F
T HAY3E dovlE duEd

284S WAL 71998 + 92
o £¢ FA7 SS 4R g
4 9IEAL FAANE ABHT A% Wy

oz A2 gasichd sAsNEL ol B
G HREE 59U 5 A& Ao JvEch
Table 6 N3} P9 HIEAS A, - F
&, BFUA, WEAFE Yehd Rolnt,

of off fo M

3 EQkEM

oo

o183} $Yollig EFTHE Aulny) 93t
o mPIRE A B FEYL BHAA

Table 6 Analysis of nitrogen and phosphorus

TN NO-N NOs-N NH¢-N TP PO,-P
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
. Influent 329 0.08 253 0.44 032 021
Mean 163 001 166 011 0.12 0.06
Max. 42 0.04 572 022 0.18 013
. Min, 0.24 0.00 0,00 0.07 0.06 001
Effluent
Standard 179 0.02 242 0.06 0.05 0.06
deviation
Coefficient of 4974 21055 146,47 6021 40,16 93,32
variation
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Table 7 Physical characteristics of soil

Mechanical analysis
Classification  Sand ~ Sit  Clay

(%) (%) (%) Texture

Before Soi 23 67 60  SU
o . a Lloam
ié‘jl”"w 150 790 60 fgatryn

After St
y
Shalow - 160 780 60  OhY

o EAL g §9olt 247 HA 2004
d 499 Sand, Silt, Clay &%) 247} 32.3%,
61.7%, 6.0%2A Silty Loame.2 #FHc} ¢
go|9} ojgo] 2AHo 38 F 1149 EAL
Sand, Silt, Clay $] -$30lolA 15.0%, 79.0%,
6.0%2 YERR ogdME 16.0% 78.0%,
6.0%2 FAMEo] Silt7b di-%al Sity LoamS
vehd 2 wsb slch(Table 7). 20049 4€
Hoks 1190 890jg o3& Sit ARH]go)
olRed ol AVIEYR] FAHW HEL
2 gohEc)

EYS AL pHE A 490 670191,
11g9E 29olollA 4.9, ALAE 54324 &
W3k of AW Alzo] Ade] uwiEl AMd3EE
A% 29t 77189 3¢ 420 0.40%%E
), 1194 0.77%9} 0.60%2 Eolzied], o):
£ 39 §7180] SSARE A AR
otk FEUAE 48 23.40 ppmolgiEH,
11€¢lE= 46.0 ppm¥} 27.48 ppmlE Yolbmh

=3 TN TPE Z2 677.80 mg/ke# 399.20
ppmolA 873019 34 523.39 me/kg? 383.92
ppmlE RolRT o4& A9+ 235.89 mg/kgTt
332.65 ppmoE bzt oFo] X883 (CEC)

9 A%E 24 A 6.70 me/100glM X F %

golgl &M Zzt 8.80 me/100ggt 9.15
me/100gE Eog oy ECY ZA$E 040 dS/m
4 0.23 dS/ms} 0.10 dS/m= o}zl th(Table
8). olg} Zo] B} Fo JUATIF TAE U
& g9 FFo| gl A FANEA Y3
&5 AAHN dEd Aoz s

g 2

BARNZAA ANZ Q8 FA=ol F7lstn 3
A5k FF FAAE A AA=0F A A
WA £ e AR dE d7E AR
o] QA E& Aotk B AFolME F
A AAF B olxd #E FIAAM ¥&
T e §4+9 FAZpI U d7E A
Algitt.

F73AN §E0lg AL A8t YT 4
£ 2ZE 9o £APWI) S FO)EE 3
I ErE B 2E L BER AR 9% 573
AY FH3E PAT + Y=F Wi AR
20043 893 20054 109744 F2 #7474l
AN ohed 22 28-S dgith

217t F $&, pH, EC, DOE 359 &
25 Afole] & Ao} Qe BF FHES &

Tab]e 8 Chemical characteristics of soil

Classification PH ?rrlg?grc pho?;?}i?flidd mw TP BC CEC
(1:5) (%) (ppm) (me/ke) (ppm) (dS/m (1:5)) (me/100g)

Before  Sol 67 040 23.40 67780  399.20 040 6.70

ey Shallow poo 49 077 16.00 52339 38392 023 8.0

Shallow 54 0.60 27.48 23589 33265 0.10 9.5
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A71E 4%?‘{ AoE FAHAY FYFY SS
FEE 97 264 mgloljioy $35= BFE
9.6 mgLE zml wolzon], BODE HF 4.3 mg
/LN BF 2.7 ngLE & AALE 1Y, o]
£ F4ee BRoRN $ehos $37se
N5e T & YLE ANRRE RoE BeEn,
ZAPIY & 94 TNSEE 37 3.2 g/l
dx=d), $54E B7 1.3 gL Yoy, TPE
BF 0.3 mgld BF 02 mylLE WolHh
Chl~ a8 Z¢ 8 FY45 vdid fE3)
A 57} wobgih

$Holg ggo] ZAE FA=E oz 48
A 22 ANEQoH 25~30%4 %e I5g
Uehla k. ol B4H ddbE fA8
Ag9 Aol AAHN) WELRE #wadd &
s BA %E A B Ao A
A% vwaRe u, F4=9 FH3e PR

7S AR 4%

22 A ae =l 4 4
olg} ol F 2
AR %Ulli}—
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