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Abstract

We investigated the ecological characteristics of reed populations growing in Korea and tried to select reed
populations showing better growth patterns in waste landfill leachate. To examine the growth characteristics,
14 reed populations from various habitats were collected. Four reed populations were from inland reclaimed
habitats, 4 reed populations from brackish or salt marsh habitats, and 6 reed populations from fresh water
habitats. Total plant biomass “after the treatment with landfill leachate showed that Daebudo and Nanjido reed
populations had the higher biomass with 3755 g DW/pot and 3305 g DW/pot, respectively. Reed populations
being sampled from the higher salinity and landfill habitats had relatively higher total biomass than that of
other reed populations. Especially reed populations from landfill habitats showed higher biomass. Reed pop-
ulations from Songjiho and Daebudo, which were believed to have tolerance to salt stress, also showed good
growth patterns. Population from the fresh water habitats exhibited relatively lower tolerance to leachate treat-
ment compared to others. From the results, we could conclude that reed populations from Nanjido and Daebudo
with higher biomass and better salt tolerance were able to good candidates for purification of waste landfill
leachate.
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Table 1. Sampling sites and transplantation date

Habitat type

Sampling site, transplantation date (2001) and site abbreviation

Reclaimed type

Hasanundong, Seougnam city, June 20 (June 21) : Sn
Mojeonli, Icheon city, June 25 (June 27) : Ic
Nanji-do, Seoul, June 25 (June 27) : N

Dangjin tide embankment, June 22 (June 23) : Dh

Fresh-water type

Paldang-ho, Gyeonggi province, June 20 (June 21} : Pd
Ansan city, Gyeonggi province, June 26 (June 27) : As
Taehwa river, Ulsan city, June 28 (June 29) : Th
Yeocheon, Ulsan city, June 28 (June 29) : Us

Sicheon cheon, Incheon city, June 15 (June 15) : In
Haemicheon, Seosan city, June 22 (June 23) : Ss

Brackish type

Daebudo, Gyeonggi province, June 26 (June 27) : Db
Hangho, Kangwon province, July 2 (July 4) : Hh
Maeho, Kangwon province, July 2 (July 4) : Mh
Songjiho, Kangwon province, July 3 (July 4) : Sj
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Fig. 1. Shoot height (cm) of various Phragmites australis
populations. Bars represent means+SE (n=20).
Bars with same letters are not significantly differ-
ent at 0.05 level.
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Table 2. Chemical properties of landfill leachate (n=3)

Factor Value
pH 7.4+0.2
Conductivity (ms/m) 27.6+0.8
NOs™ (ppm) 182.7£15.0
NH4" (ppm) 18.0+1.2
Total-N (ppm) 214.1x16.4
DO (mg/L) 14.5£0.3
Salinity (%o) 22.4+1.0
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Table 3. Photosynthetic pigment contents of Phragmites australis grown with landfill leachate treatments. F: Fresh-water

type, R: Reclaimed type, B: Brackish type

Pigment content (mg/L)

Habitat type Site Chl. a Chl b Carotenoid | Chl a/b ratio
As 17.3 2.0 53 8.7
In 165 24 6.7 6.9
. Ss 18.6 2.1 5.6 8.9
Th 19.0 2.1 6.4 9.1
Us 15.9 18 5.0 8.8
Pd 18.5 2.1 5.4 8.8
Ni 2.7 2.0 6.6 114
N Sn 19.5 2.1 6.4 9.1
Ic 19.9 23 57 8.7
Dh 16.6 22 6.0 75
Db 16.6 18 52 9.2
5 Sj 19.4 22 6.1 8.8
Hh 17.4 2.0 6.3 87
Mh 18.8 23 6.3 82
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Fig. 2. Dry weight (g/pot) comparison of various Phragmites
australis populations. (m: above-ground, o: under-
ground). Bars represent means+SE (n=3). Bars with
same letters are not significantly different at 0.05
level.
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Fig. 3. Comparison of total-N content at various reed pop-
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represent means+SE (n=3).
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Fig. 4. Comparison of total-P content at various Phragmites
australis populations (a; above-ground, b; under-
ground). Bars represent means+SE (n=3).
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Table 4. Comparisons of Zn and Fe contents of Phragmites australis populations in landfill leachate treatment pilot
(F: Fresh water type, R: Reclaimed type, B: Brackish type)

Type Site Zn (g/kg) Fe (g/kg)

Above Under Above Under

As 0.14 0.10 091 10.80

In 0.08 0.08 2.14 1.59

P Ss 0.06 0.10 0.83 10.60
Th 0.24 0.10 1.32 6.13

Us 0.21 0.11 1.58 4.44

Pd 0.05 0.10 1.96 7.20

Nj 0.11 0.10 1.02 16.39

R Sn 0.18 0.18 1.09 13.93
Ic 0.13 0.11 1.37 12.88

Dh 0.12 0.08 0.69 6.82

Db 0.13 0.09 2.12 12.63

B Sj 0.10 0.13 1.18 9.86
Hh 0.15 0.08 1.10 5.45

Mh 0.14 0.09 1.19 5.44
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