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Abstract

We investigated temporal changes of growth of hydrophytes, aquatic biota and absorption of nutrient depending on planting
mat type (synthetic fiber, coconut fiber) of artificial vegetation island (AVI) through pilot test using AVI miniatures in
Kyungan Stream area of Lake Paldang. There were not significant differences of the water quality parameters (DO, pH,
conductivity, turbidity, temperature), phytoplankton and zooplankton abundance among AV miniatures and control station.
The benthic macroinvertebrates showed most individual numbers in the miniature which was made by synthetic fiber and
planted with Phragmites australis. The average and maximum height of hydrophytesin AVI miniatures was similar except
one miniature where Phragmites australis was planted in synthetic fiber mat and grew more slowly. The adsorbed amount of
nutrients and microbes in coconut fiber mat were larger than those in synthetic fiber mat regardless of trophic state of installed
waterbody. The continuous increase of adsorbed amount of nutrients and microbes of coconut fiber mat for 8 months in an
oligotrophic lake indicates that coconut fiber mat is suitable for the planting mat of AV in an oligotrophic lake where nutrients

are limited for growth of hydrophytes.
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Table 1. The mat type and planting hydrophyte of AVI

miniatures
Item Mat type Mat color  Planting hydrophyte
Miniature 1 Synthetic fiber White Phragmites australis
Miniature 2 Coconut fiber Brown Phragmites australis
Miniature 3 Synthetic fiber White Iris pseudoacorus
Miniature 4  Coconut fiber Brown Iris pseudoacorus
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Fig. 1. Map showing the study area
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Table 2. The range and average value of environmental parameters in AVI miniatures during studying period

Item Temperature (°C) pH Conductivity (uS/cm) DO (mg/L) Turbidity (NTU)

- Range 6.5~26.2 6.8~8.6 142 ~ 361 1.0~17.0 1.6 ~60.6
Miniature 1

Average 18.9+57 73+£05 233.2+57.2 6.0+45 17.8+13.7

Miniature 2 Range 6.5~26.3 6.8~9.3 141 ~ 361 10~17.2 14~534

Average 184+ 6.0 74+06 234.3+55.6 6.6+48 158+ 11.8

Miniature 3 Range 6.8~26.3 6.7~89 140 ~ 360 10~181 23~632

Average 19.0+57 73105 231.8+57.7 6.8+ 46 202+ 154

L Range 6.3~26.3 6.6~9.3 141 ~ 360 13~1938 3.3~484
Miniature 4

Average 185+6.1 74+0.7 234.4+54.9 71+£51 15.6 + 10.5

Contral Range 6.5~27.1 6.7~9.0 141 ~ 360 13~178 23~543

Average 19.2+6.0 74+06 233.1+56.7 71+46 149+123
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Fig. 2. Tempora changes of tota bacterial numbers in AVI
miniatures. (a) total bacteria, (b) active bacteria, (C)
total bacteria/active bacteria
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Fig. 3. Tempora changes of (&) chlorophyll a concentration
and (b) zooplankton abundance in AVI miniatures.
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Table 3. Kinds of macroinvertebrates found in AVI miniatures

Table 4. ANOVA results of abiotic and bictic environmen-
tal parameters among AVI miniatures

No. of Sig. of
Parameter sample ANOV?A result
pH 18 0.998
DO 18 0.940
Turbidity 18 0.772
Total bacteria 18 0.949
Active bacteria 18 0.913
Total bacteria / Active bacteria 18 0.747
Chl-a 18 0.247
Zooplankton abundance 18 0.439
. No. of 4 0.031°
Benthic species
macroinvertebrates No. of .
individuals 4 0032
p < 0.05
F59 HlE 2 66-84%7F ZFFoE bt
AXE BY Y AEY AolE FFE W ALAE
T AFEH4E, AESHIE IEHEZEL 9, 35S
FaE AEF 2T A4 2GR 2 o Ay me
2gzte) Aolg YEiAT BA%HLR fo4 Wl
ZpolE o AtH(Table 4). HIFFHFFEY AT 2
Ase 2gel wet EAHoR §A% oS vhehjol
AR Ao Zort A" RPeA B2 £8F ¥
AA7 AR HA=d 59 By 12 A F 6493 %
o} & BYE A%AY 71 AZF2AMANN ALY
2% 5% 7%} 7% 307MA|(HElE 5, 2007)¢F HASA =
AR 2AETE Bole 2SR ettt a8d dX"
23 5 AR AZY HAAMENdE FFA4 FAHE
o elE gAs olFY Aol 4B AAHZ A

alo] el 23]

Scientific name Miniature 1 Miniature 2 Miniature 3 Miniature 4
MOLLUSCA
Gastropoda 11 19 4 2
PHYLUM ASCHELMIMTHES
Class Nematoda 3
ANNELIDA
Hirudinea 2
ATHROPODA
Crustacea 24 19 12 5
Insecta 45 34 17 11
Phylum 4 2 2 2
Class 5 3 3 3
Order 8 6 7
Family 12 9 9
Species 18 13 11 12
No. of Individual 85 72 33 18
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Fig. 4. Temporal changes of height of hydrophytes in AVI

miniatures.

Table 5. Biomass of Bidens frondosa which were cut off
from the miniature in autumn

Item Miniature1 Miniature2 Miniature3 Miniature 4

Wet weight (kg) 9.0 74 40 5.9

Dry weight (kg) 2.4 2.0 11 16
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Fig. 5. Comparison of adsorbed amount of (a, c) nutrients and (b, d) microbes depending on the mats

in Lake Paldang and Lake Paro.
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Fig. 6. Temporal changes of adsorbed amount of (a, b) nut-
rients and (¢, d) microbes depending on the mats in
Lake Padang and Lake Paro.
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Table 6. The shoot hight of hydrophytes and the amount of nutrients which were removed through cutting off the hydro-

phytes in AVI miniatures

Material removal

¥ AT

Hydrophyte Mat Average shoot height Maximum shoot height  Sig. of t-test Nitrogen (gim) _Phosphorus (/)
. Synthetic fiber 58.2 106.6 33 0.1
P. australis ) <0.000
Coconut fiber 79.3 1313 35 0.2
Synthetic fiber 73.7 1109 6.0 0.5
|. pseudoacorus ) 0.215
Coconut fiber 714 111.9 5.6 0.5
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