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Abstract

BACKGROUND: Eutrophication occurs occasionally in
flood control reservoirs around Juam lake in summer and
early autumn. Lakeside macrophyte which is one of internal
pollutants effects on water quality when it is submerged
during water surface is rising after rainy season.

METHODS AND RESULTS: To improve water the
quality of water from water supply source and to establish
the management plan of submerged plants in flood control
reservoirs around Juam Lake, the removal and release
velocities of nutrients by submerged plants in site 1 and 2
were investigated. Removal or release velocity constant (K)
of COD by Carex dimorpholepis Steud in column was 0.07~
0.18 day™ at 0~4 days after flooding, -0.23~-0.17 day ™' at
5~19 days after flooding and -0.28~0.03 day ' at 20~33 days
after flooding. Removal or release velocity constant (K) of
T-N by Carex dimorpholepis Steud was 0.02 day™ at 0~4(8)
days after flooding, -0.13~-0.10 day'1 at 5(9)~33 days after
flooding in column. Removal or release velocity constant
(K) of T-P by Carex dimorpholepis Steud was 0.05~0.06
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day™ at 0~4 days after flooding, -0.14~-0.09 day™ at 5~33
days after flooding. Release velocity constant (K) of nutri-
ents by Miscanthus sacchariflorus Benth was lower than
that by Carex dimorpholepis Steud. In site 1, the amount of
nutrients release by Carex dimorpholepis Steud was 6,719
kg/month/area for COD, 2,397 kg/month/area for T-N and
466 kg/month/area for T-P. The amounts of nutrients release
by Carex dimorpholepis Steud were higher than those by
Miscanthus sacchariflorus Benth in both sites.
CONCLUSION(s): The results of this study suggest that
COD, T-N and T-P in water quality of Juam lake were
strongly influenced by submerged plants in flood control
reservoirs.

Key Words: Flood control reservoir, Nutrient, Release
velocity, Removal velocity, Submerged Plant
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Fig. 1. Sampling sites of submerged plants, and flooding
area in flood control reservoirs around Juam lake.
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Table 1. Chemical characteristics of raw water used in | 15 em |
Juam lake @,,,,
Sites CODc, T-N T-P ‘
(mg/L) (mg/L) (mg/L)
Site 1 5.0 0.95 0.018 |II» 56.6 cm
100
Site 2 51 0.93 0.020 o
Alsupe 2% cm |l |
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A. Carex dimorpholepis Steud (CRXDM)
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B. Miscanthus sacchariflorus Benth (MISSA)
Fig. 2. Schematic diagram of column experiment used.
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Site 1 |CrXDM (5~19day) :y = 0.169x - 0.952 (R® = 0.921")
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MISSA (7~19day) :y = 0.191x - 2.068 (R® = 0.984™)
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e
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Fig. 3. Removal and release velocities of COD in the
water in column experiments with flooding time(CRXDM:
Carex dimorpholepis Steud; MISSA: Miscanthus sacchariflorus
Benth).
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Fig. 4. Removal and release velocity constants(K) of COD
in the water in column experiments with flooding time
under different sites(CRXDM: Carex dimorpholepis Steud;
MISSA: Miscanthus sacchariflorus Benth).

[ CRXDM
B MISSA

7T
2K
S
S

(K,day™)
TeTaTs

[R5
[%%9%8%

o5
%

7%
5
2

TOSOTeTeTe
RS

XXX
LR

0d~4d

a
o
a

1
-3
o
~
A

o

o
=%
g@
o

(K, day™)

Release Velocities

-0.05 day ]3Itk Site 2014 site 131 2] o]4A}x9)
SEE5E7F 290l vlal €53] whE Aol site 13}
20014 =M1 COD AAEES} 8E557F Afo7} W& A
<2 column AlE AFA] columnUle] A=A, B, v]AE
9 5 5 A Aolrt W] Wil R pEw, 53]
G A 9 FAANES FrFo] Wdse] Qo
FE A el 3718 39 T e 55 ST E
7HA AL Qlof g 7)ol thE ARl HlEl] FEelA
H7|7HEt ASo] Ths 3 AoE A QtKSeo, 2005).

T3 Cho et al(1996) X Lee et al(2003, 2007)2 %
39 AFAEA ] 9ot COD £&59H 4 §E4555 A
Sk AelA AEA 7 A5HE COD7 %5 COD
o] S7HE ATk Busigied], ole AA 358X
e gl AHE AFAEANT ol Yol §EAES
18e3l7] wol] AA dFelM e JUdTF EESEd
Ui Zol7} 9l& Ao 2 e B AFoNe H 27
o] COD7} o|=9] A#eh= Al sk 43S B
|, ol& AT 27| Y71 Sk AEA S} vAEe] A
ARl AT EFol ThsstEs 5 AlZSt columns
goto] S EEAYY AEA, EY 9 s 59 34
= J9% fAE F AET AFHsG7] dieeE 2
A8A72] Kang et al(2011)°] A7ATIME FLst 4
o]tk

ay)
)
&

¢

ok




148 HAN et al.
6 " 0.2 £ CRXDM
Site 1 |CRXDM (0~8day) @y = -0.022x - 0.059 (R’ = 0.608) 4
CRSDM (9~33day) @y = 0.125x - 0.729 (R = 0.982) s HMISSA
5 MISSA (O~4day)  : y = -0.010x - 0.012 (R = 0.508) S _ 02
MISSA (5~19day) 'y = 0.032x + 0.200 (R’ = 0.772) o
4 MISSA (20~33day) :y= 0177x - 2651 (R = 0.994™) 2>
Z o 041
- 4 CRXDM S ¥
] 3 g 0.1
&) = MISSA s . 0.02 0.01
(] © .
LC’ 2 0.0 EE vz
- 0d~8d b 0d~4d DA>33d
1 A
£ 01 e
S —~ RRR%Y
R
L & o' 3 o
> 5 R
2
-1 g g8
g
6 CRXDM (0~4day)  : y = -0.022x + 0.004 (R = 0.976™) & Racas
. CRXDM (5~12day) :y = 0.127x - 0,091 (R:= 0.944) 0.2 -0.18
Site 2 | CrRXDM (13~33day) : y = 0.100x + 0.238 ® = 0830
MISSA (0~2day) 1y = -0.038x ,= 1.000
MISSA (3~19day) :y = 0.031x + 0.229 (R = 0.759)
MISSA (20~33day) :y= 0.168x - 2.313 (R = 0.989™") ” 0.2 Site 2 ECRXDM
4 . crRxDM A g ., EMISSA
- o __ 0.
'c 3 = MISSA AN
o > 8 o4
o e 32
g 2 3
1 £ 01 0.02
[
00
" od~ad ]
08-9 4 8 S
= .01 fesxseeed
1 g
' $%
0 5 10 15 20 25 30 35 > 5 o RS
Time (day) @ K]
ime (day S = .02 25
- 555
. " . )
Fig. 5. Removal and release velocities of T-N in the water €, -0.17

in column experiments with flooding time(CRXDM: Carex
dimorpholepis Steud; MISSA: Miscanthus sacchariflorus
Benth).
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Fig. 6. Removal and release velocity constants(K) of T-N
in the water in column experiments with flooding time
under different sites(CRXDM: Carex dimorpholepis Steud;
MISSA: Miscanthus sacchariflorus Benth).
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Fig. 7. Removal and release velocities of T-P in the water
in column experiments with flooding time(CRXDM: Carex
dimorpholepis Steud; MISSA: Miscanthus sacchariflorus
Benth).
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Fig. 8. Removal and release velocity constants(K) of T-P
in the water in column experiments with flooding time
under different sites(CRXDM: Carex dimorpholepis Steud;
MISSA: Miscanthus sacchariflorus Benth).
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