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ABSTRACT

The removal rates of gross production and organic matters were investigated in the Lake
Paldangho. In 1995 and 1996, soils and litter samples were collected and annual mean production
and removal rates were calculated. Communities in the Lake Paldangho were Phragmates communis,
Miscanthus sacchariflorus, Typha angustata and Scirpus tabernaemontani. Removal constants of aquatic
plant communities estimated by the mathematical theoretical models, were (0.826, 0.567, 0.571 and
0.751, respectively. The durations of reaching half of initial organic amounts were 0.839 yeras,
1.221 years, 1.213 years and 0.922 years respectively at the steady state of removal and accumu-
lation for organics. For organics, the rapidity of removal were more speedy P. communis, S.
tabernaemontani, T. angustata, M. sacchariflorus in order. The times needed for 99% removal were
6.051 years, 6.651 years, 8.752 years and 8.811 years, respectively,

Key words: Gross production, Organic matters, Lake Paldangho, Phragmites communis, Mis-

canthus sacchariflorus, Typha angustata, Scirpus tabernaemontani., Removal constants.

INTRODUCTION

Aquatic plants are important in oxygen production, nutrient cycling, controlling water
quality, sediment stabilization and providing habitat and shelter for aquatic life and
wildlife. The community dynamics of aquatic plants can affect the quality of drinking

water and recreational use of water body. Aquatic plants have been used to remove sus-
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pended solids, nutrients, heavy metals, toxic organics and bacteria from urban storm-
water runoff. Also, they can absorb a portion of nutrients and metal ion.

Aquatic plant ecosystem has taken the function of self-purification., Lewis(1995)
reported that aquatic macrophytes could been used as bioremediators of domestic and in-
dustrial waste waters and as biomonitors of polluted environments, Warren et af. (1995)
studied on the effects of competition between organics and iron oxide, and between cad-
mium and copper in the artificial oxide-organic sediment. Organics controlled the par-
titioning and bioavailibility of copper. Kim and Cho(1991) investigated the difference of
the sink and source of nitrogen and phosphorus in the Lake Paldangho, Korea and
suggested that aquatic macrophytes had harvested repeatedly to improve of water qual-
ity. In the littoral zone of Paldangho, the growth of macrophytes has been effected by
chemical characteristics of sediment and water(Cho ef al, 1994). Cho and Kim(1994)
suggested that Zizania latifolia, aquatic macrophyte, had growth strategy to water depth.
They reported that the standing crop of shoots and the height of them increased with
water depth, but the density decreased.

Since models of decay and accumulation of litters of plants were suggested by Jenny
(1949), Olson(1963) mathematically quantified accumulation in plant communities accord-
ing to income and output of litters and suggested the methods to determine the decay
constants, Chang and Yoshida(1973) reported the decay system of litters. On the base of
his models, otherwise opinions that Kim and Cho(1991) suggested, Chang ef al. (1987)
suggested the mathematical models of the litter accumulation, decay and turnover in the
grassland and forest ecosystems. Chang et al. (1995a, b) investigated the decay of the
litters in the terrestrial grasslands ecosystems. They suggested the theoretical model and
reported the decay constants, Chang and Ahn(1995) and Chang and Oh(1995) calculated
removal constants on theoretical decay model adapted to Phrgamites grasslands in delta
area of the Nakdong River, Korea. This study was practiced in the littoral zone of the
Lake Paldangho

MATERIALS AND METHODS

1. Study area

The lake Paldangho is located in Namyangju-gun Choan-myun, Kyounggi-do, Korea,
Aquatic plant ecosystems were investigated in the littoral zone near the Bridge Yangsu
(Fig. 1). Plant communities in the study area were, Phragmites communis, Miscanthus
sacchariflorus, Typha angustata, Scirpus tabernaemontani, Athrovaxon hispidus, Salix koveensis
and Oenanthe japowica in the littoral zones. There are the farm to cultivate unpolluted
vegetables and paddy fields near this area, Macrophytes in the lake Paldangho were
investigated; from inside of littoral zone to outside, Typha angustata, Miscanthus sacchari-
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Phragmites communis

Scirpus tabernaemontani
.

Fig. 1. Map showing study area,

Slorus, Scirpus tabernaemontani, Phragmites communis(Fig. 2).

2. Methods

Soil samples were obtained from each community, Phragmites communis, Miscanthus
sacchariflorus, Typha angustata, and Scirpus tabernaemontani in 1995 and 1996. Quadrat(0.25
by 0.25cm) sampling method was used. Biomass was calculated as weights of air-dried
fractions. The amounts of organic matters were determined by loss of ignition; ignite at
450°C for 4 hours in the furnace,

Production, decay and accumulation of the litters in the aquatic plant ecosystems, and
removal constants(r) were calculated on the base of experimental and theoretical models
suggested by Chang and Ahn(1995) and Chang and Oh(1995).

RESULTS AND DISCUSSION

In the littoral aquatic plant ecosystems in the lake Paldangho, annual production and
decay of the litters of P. communis, M. sacchariflorus, T. angustata and S. tabernaemontani
were showed in the Table 1 and 2. Annual gross production of each communities were as;
3,550.4g /m? in P. communis, 3,440.0g /m? in M. sacchariflorus, 8,308.8g /m? in T. angustata
and 6,136.0g /m? in S. tabernaemontans.

Removal of each community in the aquatic ecosystem was calculated on the biomass
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Table 1. Annual production of grassland ecosystem in the Lake Paldangho

Species Horison Dry weight(g /m?) Organics (%
Typha angustata L 8,308.8 96.33
Css 7,557.6 65.73
Miscanthus sacchariflorus L 3,440.0 9.92
Css 2,728.9 93.12
. . L 3,550.4 94.14
Phragmites communis
Css 810.4 86.71
Scirpus tabernaemontans L 6,136.0 97.19
Css 3,111.2 63.28

and organic matters. For gross production, durations of the litter decay were shorter P.
communis, S. tabernaemontani, M. sacchariflovus, T. angustata in order. Those of organics de-
cay were shorter orderly P. communis, S. tabernaemontani, T. angustata, M. sacchariflorus
(Table 2 and Fig. 3). Chang et al. (1995b) reported that the time of decay of organics to
half amounts was 2.1 years in the M. sinensis in Mt, Kwanak, In this study communites,

i

Pukhan River

Namhan River

Puldang Dam

Fig. 2. Grassland communities of the littoral zones in the lake Paldangho.
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M. sacchariflorus, the time of half decay was 1.2 years. For P. communis, the time of half
decay was only 1/4 of that of M. sinensss in Mt, Kwanak,

Parameters of accumulation and removal on the grassland floors in the lake Paldangho
are shown in Table 3, And estimation of gross production and organics is shown as Fig. 3.
Removal constants for annual gross production were 0.814 in P. communis, 0.558 in M.
sacchariflorus, 0.524 in T. angustata and 0.664 in S. tabernaemontant and for organics, 0.826 in
P. communis, 0.567 in M. sacchariflorus, 0.571 in T. angustata and 0.752 in S. tabernaemontans,
respectively.

Removal constants of organics in the aquatic plant communities are 2.5~4.5 times as
those in Pinus rigida and Sasa sp. forests(Chang et al., 1986). Chang and Park(1986)
reported similar results with such that. Decay in aquatic comrunities was more rapidly
than in terrestrial communities because of flowing by water current and microbes habitant
in the littoral zones, While most of organic fractions of plants were stored on the top soil
layers in terrestrial plant ecosystem and decomposed by microbes, in aquatic ecosystem
most of them were flowed by water current, flood or downpour.

Chang and Oh(1995) investigated the removal constants of organics of litter in the
grassland in the delta area of the River Nakdong. They reported that the removal
constants was 0.884 in P. longivalvis communities(Fig. 3). This was almost same as re-
moval constants of organics in the littoral communities in the lake Paldangho.

While in the Delta area of the Nakdong River, total organic contents of P. longivalvis
were 2,175.4g /m?(Chang and Oh, 1995), those of P. communis were 4,061.25g /m? in the
littoral zones of the lake Paldangho. However, total organics in the one were more than
the other, organics was removed more rapidly in the Nakdong River; removal constants of
organics of the Delta of the Nakdong River and the littoral zones of the lake Paldangho,
0.883 and 0.828, respectively.

Chang et al. (1995b) reported that total organics was 2,650.8g /m? and decay constant
was 0.33 in the M. sinensis commuity in the Mt. Kwanak. Total organic matter contents
and removal constant of M. sacchariflorus community in the littoral zones of the lake
Paldangho, were 5,944.0g /m? and 0.567 respectively. Annual production in the aquatic
ecosystem was more than in the terrestrial ecosystem. Also, removal of litters was more
speedy in the aquatic ecosystem. Periods of 99% decay were 15.2 years in Mt. Kwanak
and 8.8 years in the lake Paldangho. Annual accumulation and decay of litter fall was

leaching and winds in the terrestrial communities while in the aquatic communities such

Table 2. Duration of accumulation and removal on the grasslands in the lake Paldangho

species Biomass(year) Organics(year)

to.s0 togs to.ge to.50 togs to.gs
Typha angustata 1.323 5.725 9.542 1.214 5.254 8.757
Miscanthus sacchariflorus 1.243 5.376 8.961 1.222 5.291 8.818
Phragmiles communis 0.851 3.686 6.143 0.839 3.632 6.053

Scirpus tabernaemontani 1.044 4.518 7.530 0.922 3.989 6.649
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Fig. 3. Estimates of removal fraction r for biomass(A) and organics(B) in the grasslands from the
ratio of annual addition, A, to the approximately steady state accumulation of the grassland
floor, Css.

as littoral zones and Delta area, was effected on by litter being drifted by water current,
tidal current and flood. Thus there was smaller accumulation of litter in the aquatic com-
munities.

Ostendrop(1995) studied on the estimation of mechanical resistance of lakeside reed
stands. The power of resistance of reed stands against waves and drifting matter was
assessed. In Korea, there are many reedbelts in riversides and lakesides., The power of re-
sistance and the mean annual load of pollutants are estimated and annual production and

decay or removal constans are calulated. Powers of self-purification of reedbelts in rivers
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and lakes are predicted.
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