T=eA TS| A A9A(A ), 17~26, 2010
Journal of the Environmental Sciences

AFEA 24 F SANAZRNE W] B A7

Olxid - 2} - BAg* - Qo)1=

[=]
BTt Aelg ety * R it opg et
(20099 6% 169 A< 20099 9Y 169 $2%; 20094 108 26 A)

Change of Wetland Microbial Activities after
Creation of Constructed Wetlands

Jayeon Lee, Bora Kim, Soyoung Park* and Kijune Sung

Department of Ecological Engineering, Pukyong National University, Busan 608-737, Korea
*Department of Ocean Engineering, Pukyong National University, Busan 608-737, Korea
(Manuscript received 16 June, 2009; revised 16 September, 2009; accepted 26 October, 2009)

Abstract

To understand the initial changes in the microbial activities of wetland soil after construction, dehydrogenase activity
(DHA) and denitrification potential (DNP) of soil from 1 natural wetland and 2 newly constructed wetlands were monitored.
Soil samples were collected from the Daepyung marsh as a natural wetland, a treatment wetland in the West Nakdong River,
and an experimental wetland in the Pukyong National University, Busan. The results showed that the DHA of the natural
wetland soil was 6.1 times higher than that of the experimental wetland and similar to that of the treatment wetland 6 months
after wetland construction (fall). Few differences were observed in the DNP between the soil samples from the natural
wetland and 2 constructed wetlands four months after wetland construction (summer). However, 6 months after the
construction (fall), the DNP of the soil samples from the natural wetland was 12.9 times and 1.8 times higher than that of the
experimental wetland and the treatment wetland, respectively. These results suggested that the presence of organic matter as
a carbon source in the wetland soil affects the DHA of wetland soil. Seasonal variation of wetland environment, acclimation
time under anaerobic or anoxic wetland conditions, and the presence of carbon source also affect the DNP of the wetland
soil. The results imply that the newly constructed wetland requires some period of time for having the better contaminant
removal performance through biogeochemical processes. Therefore, those microbial activities and related indicators could be
considered for wetland management such as operation and performance monitoring of wetlands.

Key Words : Constructed wetland, Natural wetland, Dehydrogenase activity, Denitrification potential, Biogeochemistry,
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Fig. 1. Wetlands investigated in this study.
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Fig. 2. Comparison of dehydrogenase activity between a natural wetland and two constructed wetlands. (a) DHA,
(b) DNP. (Letters in the figures show significant differences among sites at a=0.05).
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Table 1. Comparison of microbial activities between the natural wetland and two constructed wetlands

4 months after construction (summer) 6 months after construction (fall)
NW/TW NW/EW NW/TW NW/EW
DHA 33 232 0.7 6.1
DNP NA 1.4 1.8 12.9

NW: Natural wetland, TW: Treatment wetland, EW: Experimental wetland, NA: Not applicable
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Fig. 3. Comparison of organic matter between a natural wetland and two constructed wetlands. (a) IL, (b) COD.
(Letters in the figures show significant differences among sites at a=0.05).
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Table 2. Comparison of Denitrification potential(DNP) and Organic matter(OM) of top soil between the Olentangy river

wetland research park and this study

DNP (N2O mg/g-soilth) OM (g/kg)
Open water community 0.02 62.70
‘Olentangy Forest edge community 0.02 64.30
River Wetland
Research Park™ Emergent macrophyte Typha spp. 0.04 739
community Schoenoplectus 0.09 102.30
tabernaemontani
Summer 0.06 121.9
Natural wetland
Autumn 0.87 146.9
. Summer NA 12.0
This study Treatment wetland
Autumn 0.50 54.9
. Summer 0.04 45.1
Experimental wetland
Autumn 0.07 46.4

DNP; Denitrification potential, OM; Organic matter, NA; Not applicable

*:10-year-old created riverine wetland

@sedimentation  UForewetland M Hind-Wetlang
4000
BN
g
2 3000 -
(=]
oy
2
& 2000
=
[=23
2
1000 4
$
j 7 B
[ e e ST £/ /N SS—
Eefore construction After 4 month After 6 month.

g

g

DHAug TPF/g soitéday)

Bwetiand 0 Grassed Swale 1 B Grassed Swale 2 B Grassed Swale 3

g

;

o T

.

Before Construction After & month

After & month

(a) Treatment wetland

(b) Experimental wetland

Fig. 4. Temporal and spatial changes of DHA after wetland construction (a) Treatment wetland, (b) Experimental

wetland.



24 ojzkel - Amet- kg - 471E

FA9] A% 244 A B9 DHAE 18.7 ng TPF/g
soil/day, 24 471 T DHA= B4 547.41 (£118.18)
ug TPF/g soil/day 2 ZA}E|Qlo.H, o] A HEE 4
HEH FAY AFAHFANA 41586 ng TPF/g
soil/day, AFEEA 19M% 581.77ug TPF/g
soil/day, A58 <53] 20] A+ 644.60pg TPF/g soil/day
= Ykttt (Fig. 4 (2)). 24 67149 & B+ DHA=
1721.72 (£1810.11) pg TPF/g soil/day 2 FALE]o] =
4 ¥ AJ7to] Z3lo]| ute} DHAE 5713 BolF
ek 5419 A 3d DHAE J7ZAFA] oA 3774.18
ug TPF/g soil/day, AFFHESA 104 353.39 pg
TPF/g soil/day, AFEEA 20]4+= 1037.58 g
TPF/g soil/day 2 UehL} A|7ko] gt w2} 7+ 2]
¥ DHA SHAE F7Istolen] IAAFA| oA
714 =& DHAE Yehy it

LX) 739 24 A 31.97 pg TPF/g soil/day
o]%iE E92] DHAL 24 471 & 77.49( 66.25)
ug TPF/g soil/day= 24 67]1€ & DHAE= 209.87
(£187.09) pg TPF/g soil/day 2 WFelLL, AJ7Vo] Aakgt
of w2} 7tk AES UeEt AckFig. 4 (b). A
W R)Zo] uk2 DHAS) Xjol= $=21904] 467.00 pg
TPF/g soiliday 2 713 3-8 3h& Urep ik

A|7to] Zagtel whet AejgA|er AUER] 25
DHAE= $7Pks A2 Uehdon o= ng&E 4
A2 $iste] HAAF A2 AME 5= e f71E0
Z7Hto AW &S] o] Bz W

o2 AehEP?. £t Aal5A]2] DHAE Ajgto] 3
T3] wet A@EA ) vls] o 22 & Uehde
ol o)= HEEAY S 24 T FHAA 29EE
o] 2t A 0.2 FYET] Al&ste] QIYH o 0 HE
AL FY3 Folok s APEA ) vl ndEC]
oo AGT 4 Uk §7189 ol o gl 1
2ol 70 2 PehEtkFig 3).
3.2.2. BAMEEE(DNP)

Fig. 59 (a)= AR, )= AESAY 24 F
A7173 o] w2 DNPO] H3Fie HojEet A2
$7)0) 24 Ak 24 4709 FDNPE o] Rob &
gt 2 g9l out A 671¥ T DNPE 0.50.45)
N;O mg/g soi/h2 FA}E o] Aj7ko] Aol uhat 3
7¥ke A2 vehdth $A W Ao @& ol
54 HE ZFE FIhe AR Yehi(Fig
5(2), AFAIZr] 371845 DNP7L 5715 B
Fct. AEEA F¢ 24 iY F DNP=
0.04(20.03) N,O mg/g soil/h®]31, 24 67]€ & DNP
L 0.07(20.02) NO mg/g soihZ v}elr}, A2)5AI2}
upZIR 2 $A] 24 T ATte] Akl wet F7t
I Qe Ao B Uepdth ofi= A 24 o]: Azt
o] Aagt) WE A Wl R71ESHN S
o] wigho] o8t Ao 2 A = Q= 4718 &5
o] A9 ¢INd HHAEX| 2 5 DNPO $7h= F2
32 w22l Ao, Ao A= F /A 9%
S RE e A o7 28 4 QrKTable 1). AF5

Sedimentation DO ForeWetiand B Hind-Wetland

058

DNP{NO mgig soil/hry

Atter 4 month Adter & month

Bwstiang OGrassed Swale 1 BGrassed Swale 2 B Gragsed Swale 3
15

05 -

DNP{N:(O mig/g sollZh)

After 4 month

After & month

(a) Treatment wetland

(b) Experimental wetland

Fig. 5. Temporal and spatial changes of DNP after wetland construction (a) Treatment wetland, (b) Experirhental

wetland.
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