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A Case Report on the Constructed Wetland for
the Growth of Sphagnum palustre:

Hong, Mun Gi and Kim, Jae Geun

Dept. of Biology Education, Seoul National University.

ABSTRACT

Construction of an artificial wetland for the growth of Sphagnum palustre with emergent
macrophytes (Phragmites australis, Typha angustifolia, and Zizania latifolia) was firstly tried and the
growth of those plant components according to various environmental combinations has been
monitored for three years. Above-ground dry weight of Z /latifolia (1,500g/m?) was higher than 7
angustifolia (900g/m?) and P. australis (500g/m?) under most environmental conditions. In overall,
planted emergent macrophytes seemed to prefer polishing sand without moss peat as a substrate and
relatively deep water-depth condition (20cm) rather than shallow water-depth (5cm). Despite of high
calcium content in inflow water (> 15ppm) into the constructed wetland, S. palustre populations
have survived in most experimental plots during the monitoring period. Substrate layer including
moss peat with high surface-area might play a role as an ion-filter. After three years, relatively
thicker litter-layer in Z /Jatifolia plots due to vigorous growth appeared to heavily depress S
palustre by physical compressing and complete shading processes. Most of all, for the continuous
growth of S palustre, physio-chemical characteristics of water and substrate must be carefully

managed. In addition, companion emergent species should be also cautiously selected not to depress
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S. palustre by much litter production. We suggest P. australis and 7. angustifolia as companion

species rather than Z /latifolia.

Key Words : Artificial wetland, Moss peat, Peatlands, Substrate, Water level.
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Figure 1. Mean temperature and precipitation in study
site (CJ, Cheongju-si) and Sphagnum
sampling site (AS, Ansan-si) during the
monitoring period (2011.3~2013.10). SE
bars were shown. Climatic records were
obtained by the nearest meteorological
administration in Cheongju-si and Suwon-si
(http://kma.go.kr).
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Water supply

Phragmites australis
Typha angustifolia
Zizania latifolia

V> & f Permeable wood border \ \
|

A ‘ Emergent plants

‘ Sphagnum \ \
) palustre | A5~ \ \

. Substratefor | [ Ml
Water layer W/ ; 1 Sphagnum | %

= 5 (shallow) A > palustre €
or 20 cm (deep) T

0.5m

1 m m

Figure 2. Schematic diagram of individual experimental plot : a case of separated substrates condition (moss
peat as a substrate for S palustre and polishing sand for emergent plants such as P. australis and T.

angustifolia).
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Table 1. Physio-chemical characteristics of supplied water (N = 7).

- EC PO,P  NO;-N  NH,N K* Ca?* Na* Mg?*
(uS/fcm)  (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

Mean 7.0 154.3 0.05 0.67 0.05 32 16.1 3.9 2.7
+1SE +0.1 +12.5 +0.01 +0.09 +0.01 +1.3 +2.0 +0.3 0.4

EC = electric conductivity, SE = standard error.
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Figure 3. Organic matter (loss of ignition), macro, and micro nutrient contents in substrate for emergent plants
(Each n=9). SE bars were shown. Sep. = separated substrate (polishing sand only), Mix. = mixed substrate
(polishing sand including moss peat). Different letters indicate statistically different sub-group by Duncan’s

post-hoc test (P < 0.05).
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Table 2. Three-way ANOVA result for SQRT above-ground dry weight. Plant species (Phragmites australis, Typha
angustifolia, and Zizania latifolia), water level (shallow and deep condition), and substrate (separated and

mixed).

Source Typesgialillm of df Mean Square F Sig.
Plant species (PS) 965.9 2 4829 14.1 0.000 **
Water level (W) 106.9 1 106.9 3.1 0.089
Substrate (S) 3738 1 373.8 10.9 0.003**
PS x W 34.1 2 17.1 0.5 0.613
PS x S 7.9 2 4.0 0.1 0.891
WxS 423 1 423 1.2 0.277
PSx Wx S 63.5 2 31.8 0.9 0.408
SQRT = square root.
*%P < 0.01, ***P < 0.001.
A BN s w2 AR AR & A 2A% R 200A olEA
< B3 29 B Ford Aole &<l o7 W2 A el gld vk, iz
57 gkoy 3 f7)FE 4f o @ T Ag 238 &2 74 2% £9vd
73 &9 of At $£F AN AA(E, oA FHoR Fe AGE S BA
o 700g/?; 71HE, o S00gm)& UL ChFigure 4). YA Al 23z BF A%
CHFigure 4). B Aol oF 124g/m?Q] WHH L 4] Z

Ty gz W) AR Aade] A% o AT ER6E 849 A o s07gm’E A9
JATES 2 Hmm 4% wilg. il o189l Aol ﬂw;&c}.
S|

2
o g}: 175cm _/‘|:_71L:o dom =& ok 120cm
~ =

2,000

- =
- tHoR e 4 2eld o & 2P < 005)
z_ S Hole vhd 22 Fo]u|3t 2po]7} SQ1FA
i otk A1 B 2AE 2e 74 24 2 )
7w Wujd 249 gujeesem Ao 71 e
3
< Zie e FA 20 2 Egvid 29 &=
Shalow (69cm)©] Tk
o | s Bol7l A% ARCGDE EE 24 87
Figure 4. Above-ground dry weight of planted emergent 279 Eol7] AL Hws B Az 1o zl:/]nj]
M e uasaia 15 vl B
= mixed. Different numbers on the SE bars O oo E e 4 2 P E@4£16) &
g e B o g 54 14 3 e

Sa1 ok 2=4) 317 PARNEN
the graph denote above-ground dry weight = =Tkl &2 3ol ¥ #2 74
from the control plots. of Hlg HAWAHoZ ZEol7] ASUNEwE,



Eol7(Sphagnum palustre) 50 7vss AFHFA At L 101

250

200 [ |

Average shoot height (cm)
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Shallow Shallow
Typha angustifolia Zizania latifolia

Shallow Deep
Phragmites australis

Deep Deep

Figure 5. Average shoot height of planted emergent
species according to different environmental
conditions (Each n = 3). Sep. = separated,
Mix. = mixed. Different numbers on the SE
bars indicate statistically different sub-group
by Duncan’s post-hoc text (P < 0.05).
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Figure 6. Sphagnum growth index (SGI) according to environmental conditions (A, each n = 9) and above-ground
dry weight of planted species (B, each n = 12). SE bars were shown. Sep. = separated, Mix. = mixed.
[SGI = log (coverage, %)xvitality (color-based)]. Different letters on the SE bars in left-side figure (A)
indicate statistically different sub-group by Duncan’s post-hoc test (P < 0.05). P. australis = Phragmites

australis, T angustifolia = Typha angustifolia, Z. latifolia =

Zizania latifolia.
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(Aneilema keisak) 54 (Typha latifolia) 6 2 (Aneilema keisak) 23 251 (Juncus eftisus) 21 264
313E hu] oA 313E 22X
= 4 TETERARL = 18 247 . 7
(Juncus eflusus) (Bidens frondosa) (Juncus effusus) (Artemisia princeps)
w37teAle) Bol4E I ) 7 1o 53] ;
(Bidens frondosa) (Commelina communis) (Persicaria thunbergii) (Echinochloa crusgalli)
v EE 18 71ENE RnE o EEEA 3 14
(Juncus papillosus) (Isachne globosa) (Sagittaria aginashi) (Cyperus haspan)
A9 s o EEE =3 s 305
(Eleocharis acicularis) (Aneilema keisak) (Glycine soja) (Erigeron annuus)
=Rl Kol
L %3] S gelmddl o wslge
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var. plantaginea) hotarui)
g0l g7 AL W2 E
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=3 \ Az el Asdte) 5
(Echinochloa crusgalli) (Equisetum arvense) (Lycopus ramosissimus) (Lycopus ramosissimus)
=z2=z 7H 5
E71HEA SARIARE HEWT el
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