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ABSTRACT

This study looked into the water quality improvement effect of reed (Phragmites communis), bur reed
(Sparaganium stoloniferum), Alisma canaliculatum, and Hydrocharis dubia in order to develop native hydro-
phytes suitable to natural-type wetlands for ecological restoration. The result confirms that the concen-
tration of wastewater was lowered in most plants indicating a possibility in wastewater treatment.

Among four species, reed (Phragmites communis) and bur reed (Sparaganium stoloniferum) were most
effective in removing a majority of contaminants. Considering that reed (Phragmites communis) is a
species that has been used most often among hydrophytes, bur reed (Sparaganium stoloniferum), which is
a native species in Korea, showed equivalent level of outstanding effect. In the physiological and growing
activity and its relations to water quality improvement effect, each species appeared differently. Reed
(Phragmites communis) and bur reed (Sparaganium stoloniferum) were best also in physiological and growing
activity. In the case of Hydrocharis dubia, growth was strong in polluted water environment but its
physiological activity was poor, indicating that it was under stress. The growth and physiological activity
of Alisma canaliculatum were also poor, indicating that it too is being stressed. However, measuring organic
contents in the plants of each species shows that the organic contents of Alisma canaliculatum was
high. Alisma canaliculatum is a species effective in removing pollutants in water, although it is under
stress.

A unique phenomenon in removing water pollution with plants is that each species removed different
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pollutants. In the case of Alisma canaliculatum, which was relatively poor in removing pollution, it was
remarkable in reducing nitrogen and phosphorus. Hydrocharis dubia was also effective in eliminating

floating matter.

Key Words : Physiological Characteristics, Photosynthetic Rate, Reeds, Emerged Hydrophyte, Floating

Leaved Hydrophyte
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Figure 1. The pH purification rate of the aquatic plants.
+SE of 6 sets of 5 samples.(Ph.: Phragmites
communis, Sp.. Spargnium Stoloniferum, Al.:
Alisma canabiculatum, and Hy.: Hydrocharls dubia).
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Figure 2. The BOD purification rate of the aquatic plants.
+SE of 6 sets of 5 samples.(Ph.: Phragmites
communis, Sp.: Sparganium Sstoloniferum, Al.:
Alisma canabiculatum, and Hy.© Hrarocharis cubia).
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Figure 3. The COD purification rate of the aquatic plants.
+SE of 6 sets of 5 samples(Ph.. Phragmites
communis, Sp.: Spargnium  Stoloniferum, Al.:
Alisma canabictiatum, and Hy, - Hydrocharis dubia).

o] e HuAER FAIEF 942 A
B2 A3 HEOR ARHAT 2o ) @
W COD AZS Uerd AL AE2H A7) 209
AHAREE= 27155 51.06%, 73.96%5 A8
o APFE AFY 09 A Fol= 3866m/ 9
7633%9 AZES JEIATHIY 4 3R). 3%
I YAl 2715E AZEl A7 46.73% 27.66%
2 Hd E=9Y Tolglon BOD AZEN7} 74
F9 TN COD AREE 7MY o} 27|55
50.65mg/ £ A 10¥ ZAFAAIRITE 2367me/ £, 31.33mg/
2, 40%mg/ ¢, 183 4141mg/ 2 &) =& A3E g
ol 424 98 00D 55 AR Ha) 28N
o 27159 8176%7A WAL ARAE R
olgu) S(1994)8] Aol st Brhe) %ol A
& 29 COD AAE] 53%0IUT Zrh 252 6]
AE) AF §7]% Ea)= EEHA 15m Qo] A}
olelN 2 Yokl 1 o)fE o] ZojM W)
3 Aav} X3 wEjalole] A3 Bo) MY F
7] Wgolt}, z 24 COD A3 BOD Asksuct
= 2709) o)y} ERSA YA T AL 2o} 2l
o B4Eo] BRI ADE, WA} ¢o) AEL Bk

4B 2AE YA BAL A7)H B2 /|AFL
2 F4NA v E Holgde A Fdch B H
A AApo] ol B2)F AN A= FHEA(SS)
¢ 550 g3 ¢ 4 Y=H E AHHE AAFHS
2 AYujrlzre] 248 SS FE7h WolAHIY 4 F



200448 871 AR A A o2 Ae|8A s} 47
a5 | 08 T
4t
~ 35} 2
2 sy 5
" 25} S
h-J -
o2y 3
g 15} LS
ol ?
05
o
Ph. Sp. Al Hy.
Species Species

Figure 4. The SS purification rate of the aquatic plants.
+OF of 6 sets of 5 samples(Ph: Phragmites
communis, Sp.: Spargnium  Stoloniferum, Al:
Alisma canabiculatum, and Hy.: Hydrocharis
qubia).
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Figure 5. The T-N purification rate of the aquatic plants.
+SE of 6 sets of 5 samples(Ph.: Phragmites
communis, Sp.- Spargnium  Stoloniferum,  Al.:
Alisma canabiculatum, and Hy.© Hydrocharis

dubia).
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Figure 6. The T-P purification rate of the aquatic plants.
tSE of 6 sets of 5 samples(Ph.: Phragmites
communis, Sp.: Spargnium  stoloniferum, Al.:
Alisma canabiculatum, and Hy.: Hydrocharis
aubia).
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Table 1. Changes of photosynthetic rate(Pn), stomatal conductance(Cs), CO» absorption rate(Ca) inner cellular CO»
concentration(Ci), and transpiration rate(Tr) on native aquatic plants treated potlution water until 40 days.

Species Pn Ca Ci Tr
pect (umat m%s™) (s ™) (ug om“min™) (g £ (1g an’s")
Cont. 34107 0.08+0.02 48107 315331 16402
Phragmites communis
Treat, 6.3+0.8 0.3410,02 101109 3476449 53102
Cont. 1207 0.1520,07 2712 3725198 26109
Spargnium stoloniferum
Treat, 40109 0.32+0.05 72£11 359.849.7 51405
Cont, 2508 0.17+0.06 43+11 359.3:9.2 27107
Alisma canabiculatum
Treat. 3708 0,10£0,01 55109 3218173 2101
Cont, 37404 341025 89105 383913 93101
Hydrocharis dubia
Treat, 35205 2.79£0,58 8.3+0.7 3843112 85102

"Means tSE of 6 sets of 5 samples.
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