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Germination Experiments using Natural Wetland Soil for Introducing
Non-emergent Plants into a Constructed Wetland

Yong min Yi* / Daeseok Kang** / Kijune Sung***
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Abstract : Wetland plants are an important component for wetland design and construction because they determine
functions of wetlands through interactions with the abiotic environment such as wetland soil and hydrology as well

as

with other wetland organisms. In this study, germination experiments with soils from a natural wetland that

contain seeds of wetland plants were conducted in wetland mesocosms to investigate the applicability of natural
wetland soils for introducing and establishing wetland plants into constructed wetlands. Seven species were
germinated in the experiment, with two new species that were not found in the field survey of wetland plants in
the West Nakdong River area, Korea. The number of plant individuals germinated in submerged conditions (15
individuals) was much greater than that in waterlogged conditions (2 individuals). In experiments in which soils
from a natural wetland and a wetland construction site were mixed at different ratios, the largest number of plant
individuals was observed in the condition with 100% natural wetland soil. The highest growth was observed at 50%
natural wetland soil for Hydrilla verticillata and 100% for Ceratophyllum demersum. These results suggest that 1:1
mixture of soils from natural wetland wetlands and wetland construction sites would provide an appropriate condition
for secure establishment of submerged plants in constructed wetlands.
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1. M 2 Tk Eg g AEe] 53 AAls AEAL]
o 4% nektgow e Was 9 A ¥
LHA= A o] Ea Tk A 4E) X Al tigh Aol 71 o= glom, o e
s B B4 B V)5S JpE ma opge BOlA AAEAE 9 Helg T a3t g
Ax 3 e S 2 A L8l e Q3 g AvHMitsch and Gosselink, 2000).
qS o] wEel H FAo Bdi Aol e A =9shs e AE &4
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S ABe $Fom flde We Aungony A HEs AW mastad @ A A4
AEEREAEe] e Ask=d 7lols, o ool gEe] denA 2o 84x
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th wed S Ae] MAol wele Ao R Ad 5SS 2ARISITE B3 AASA RG]
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)0} B, of W AE A5 AAFAEY TRl nt
HeABo] A3 HAAN AL HLEAHo 2 A= 87 AHEE sefeialth
SAT FA9h e JFAR A AAVES 7} FANA s Ak, 9, B Sl dgs T
A, AFAES FAde dFdTE Ad & A7) Wil 54 Al ol 7 F 4
Foa pH 284S B Q9 F35e F7p) VAE a2 9wd gk (Casanova and
Z1thDierberg et al., 2002). 52w B3 Brock, 2000). 2 5A°ll AFH=s =Us]
& ST AQNIE Bl ghds) BA oy Flste] AdEAESS °1%3W—XP ECaa
FEAGANN BRI Gga el AP AT FARD AFE 239 N FAF e
A FEFE MARR FAXPA FAFAE =9 & olong Thed BEY AHES A4 3
zaA4o] A% AR JrHEZd = 1996). of gt o5 fleiA # dATelME AAFAE
b QeEAE 2 o AeaEnt o849 FE ol ddte] NS EAT g AAFAEY
= ARtk goks HASAES S AAjes o] Ffgel wE AE wol AFE 2
o] kAR AAFES o= HpHel B 2 FA 244 24X 9] BEYI AASAEE] A
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Fig. 1. Map of the study area in the upper reach of the West Nakong River, Korea
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Table 1. Relative occurrence frequency and relative dry weight of wetland plants surveyed in the
West Nakdong River. Korea

2 e relative dry
Family Species life form oceurrence weight
frequency %)
(%)

Ceratophyllaceae Ceratophyllum demersum Submerged 21.52 27.4
Hydrocharitaceae Hydrilla verticillata Submerged 16.46 15.6
Lemnaceae Lemna paucicostata Floating 13.92 12.9
Hydrocharitaceae Vallisneria asiatica Submerged 10.13 1.8
Hydrocharitaceae Hydrocharis dubia Floating leaved 10.13 16.0
Trapaceae Trapa japonica Floating leaved 8.86 9.1
Trapaceae Trapa pseudo-incisa Floating leaved 3.80 2.5
Potamogetonaceae Potamogeton malaianus Submerged 3.80 2.2
Menyanthaceae Nymphordes peltata Floating leaved 3.80 2.5
Nymphaeaceae Euryale ferox Floating leaved 2.53 1.4
Potamogetonacea Potamogeton berchtoldii Submerged 1.27 0.2
Salviniaceae Salvinia natans Floating 1.27 0.1
Najadaceae Najas minor Submerged 1.27 1.0
Nymphaeaceae Nelumbo nucifera Floating leaved 1.27 7.3
Potamogetonaceae Potamogeton cristatus Submerged
Potamogetonaceae Potamogeton crispus Submerged
Pontederiaceae Eichhornia crassipes Floating
Araceae Pristia stratiotes Floating

Submerged: 6 Floating leaved : 6

Floating :

Table 2. Plant species and their dry weights at the survey sites in the West Nakdong River, Korea

. Station

Species A B C D E F G H sum
Euryale ferox 18.7 18.7
Hydrilla verticillata 0.7 83.3 2.0 28.7 34.7 3.3 50.0 202.7
Vallisneria verticillata 2.0 2.0 2.0 2.7 6.0 3.3 6.0 24.0
Nymphoides peltata 33.1 33.1
Potamogeton malaianus 8.0 20.7 28.7
Trapa japonica 22.4 12.0 8.7 60.7 14.0 117.7
Ceratophyllum- demersum 107.7 30.0 35.3 60.7 46.0 46.0 30.0 355.7
Salvinia natans 0.7 0.7
Potamogeton berchtoldii 2.0 2.0
Trapa pseudo-incisa 14.7 18.0 32.7
Nelumbo nucifera 95.2 95.2
Hydrocharis dubia 164.7 6.0 22.7 14.0 207.3
Lemna paucicostata 81.3 2.0 36.0 12.0 30.0 6.0 167.3
Najas minor 12.7 12.7
Sum 173.9 392.0 105.2 125.3 133.3 100.0 146.7 122.0 | 1298.4
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Fig. 2. (a) Depth profile of soil texture and (b) water depth of the wetland plant survey sites in
the West Nakdong River, Korea
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Fig. 3. Physicochemical soil characteristics at the wetland plant survey sites in the West Nakdong
River, Korea
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Table 3. Comparison of plant species germinated in mesocosm experiments with the survey results

in the West Nakdong River, Korea

Occurred at this experiment and the

Not germinated at this

. Germinated at this experiment onl .
West Nakdong river e Y experiment
Hydrocharis dubia Potamogeton pecinatus Euryale ferox
Hydrilla verticillata Najas graminea Trapa japonica

Lemna paucicostata

Ceratophyllum demersum

Vallisneria verticillata
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