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Analysis of the Phosphate Movement Using the Mesocosm in the Wetland. Son, Jang-Won,
Chun G. Yoon*, Hyung-Chul Kim and Jong-Hwa Haam! (Department of Environmental Science,
Konkuk University, Seoul 143-701, Korea; 'Rural Research Institute, KRC, Gyeonggi 426-908,
Korea)

This study used a mesocosm which presumes movement of the nutrient (especially
PO,-P) in the wetland. After setting up the mesocosm inside the wetland and adding
the PO,-P, observed the movement of the PO,-P every hour. We analyzed the vari-
ables which had the possibility of affecting PO,-P concentration in the wetland-flora,
absorbing rate of algae, settling rate, release rate. Immediately after adding PO,-P
the concentration of the TP in water column at each mesocosm was 0.48, 12.4, 20.4,
23.6 mg L™, after 21 days they were 0.6, 1.92, 6.97 and 6.94 mg L™ respectively. The
concentration of the TP in water column at the mesocosm decreased on average 73.7
%. The concentration of the PO,-P inside reed, algae and sediment in the mesocosm
was increased from 0.73mggDW™?, 3.81 mggDW™?, 466.1 mg kg™* to 0.83 mggDW™?, 4.57
mg gDW™! and 813.3 mg kg™ respectively. Algae is more sensitive than reeds in ab-
sorption of the nutrient. TP removal by settling was highest. Budgeting of TP indi-
cated that P moved from particulates in the water column to sediment and algae.
Immediately after adding PO,-P, water column (24.2%) and sediment (49.0%) domi-
nated TP storage, with algae (10.3%) and reed (16.4%) holding smaller proportions of
TP. After 21 days, Sediment (59.0%) and algae (17.9%) dominated TP storage, with
water column (7.1%) and reed (15.8%) holding smaller proportions of TP. Estimation
of phosphate movement using mesocosms is an appropriate method because wet-
lands have many controlling factors. Analysed data can be compared to background
data for wetland construction and management.
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Fig. 1. Profile of mesocosm unit in wetland.
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Table 1. PO,-P addition and mesocosm concentration (mg L™%).
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Mesocosm 1 Mesocosm 2 Mesocosm 3 Mesocosm 4
PO,-P additive concentrations Control 3,140 6,280 9,420
Mesocosm concentration 0.24 10.25 20.35 30.24

Fig. 2. Equipment for sampling release water.
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Table 2. Change of DO and pH in mesocosm during experiment (21 days).

Mesocosm 1 Mesocosm 2 Mesocosm 3 Mesocosm 4

DO (mg L) Surface 2.25—3.89 2.22—2.66 1.90—0.81 1.94—0.89

Sediment 1.71—>1.82 1.71—-1.19 1.32—0.52 1.45—0.57

pH Surface 8.4 8.6 8.0 7.7

Sediment 8.3 8.7 7.9 7.7
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Fig. 3. P concentration in Reed (mg gDW ) before and 21
days after adding PO,-P
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Fig. 4. P concentration in algae (mg gDW™1).
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Fig. 5. Variation of PO,-P concentration in elution water.
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Fig. 6. Variation of TP concentration in Sediment.

5). f 5(2003)> <le] 8Z&o] F7|AelA 10.0~
31.7mg m2 day 2] W2} 374 A] 7.31~22.98 mg
m2day '] WS Pgn RuEg)ch £ a7 4
she DeEAD, NG 452 ®AFE 052~
37.6 mg m2 day 9] W= PO4- Fo A g=87e
YRS 3R PO,P Fo] 5 45832 £
A FA e Btk A BB Qe F= 34
g YAt 2gE slom, FHE YAte}t HHE
4= bl m3ko] o] o231 (%], 2002), EE?{ 1= %{i
sol T ojEwst 28 @7)1E e & pHelA <l
LZo] 3 Aoz dEx <¢lu} (Istvanovices,
1994). mepra A7 §EAARS] FxEt PO,-P Fo
F 1mg Lt olake] 714 Abelsh AR Felz HA5)
ﬂ’*-‘%ﬂ A= 5= PO4 P7} =45 &3
= Aoz gotEc
AR FYE A5 I YA A2 Higez A

lo > 4 J

3R] AR A F EA Eo °§H ] ﬂ”ﬂ\:}( 5
2004). Fig. 6o PO,-P
A B0 HF TPEEE 505. 6, 490. ,4648 442.7mg kg
o]glom, PO,P Fof Foi= dtiz79| 79 425.0mg
kgl 7FAdt wb, X)) 79 A9 717.0, 914.5, 808.5
mg kg to 2 Z7} Fglxd), )= AU TP:=7} 05
mg L A=l 272 A £ F2 dond HbH,
FAY TP =7} 10mgL? o4 Hi A2 FelM=
4510 A o] ] o] Foixivhar gty

4. %AW Aok A FE Wk
SEETIES

L REE PSS DIERE



IN]

TN concentration (mgL™1)

9/2 9/4 9/6 9/8 9/10
Time (days)

8H .- g353
30
—eo— M1

~ 257 4 —o M2
7'_| | A, -v- M3
> 201 %\ .« Sl
1S “\ N \\\
= '\ N ——
§ 154 _ S N
= \} N \
© \ W ) N \
s 10- \‘ \%_,.‘:Z °=--~q,),} ‘~~~.‘\ \\
c \ ¥ T SVUIIRN
@ \ Mo NN
o \ e, AN
S 51 . o %
© L T T
o - o ]
F 0 . - - .

9/3 9/10 9/17 9/24 10/1 10/8

Time (days)

Fig. 7. Variation of TN, TP concentration in water column.
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Table 3. Comparison of PO,-P concentration with literature cited.

PO,-P contentration This study  Mun et al. (1999) Jay (2000) Hwang (1998) Yu et al. (2003)
Algae absorption (mg gWwD™ hr?) 0.76 - 0.5~34 -
Reed absorption (mg gwD ! hr'}) 0.1 0.15~0.68 - 0.64 -
Sediment settling (mg kg ! day?) 326.8 257 - -
Elution Water (mg m= day ™) 37.08 0.4~8.2 - 10.0~31.7
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