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Chemical Properties of Sediment and Increase of Reed (Phragmites australis)

Stands at Suncheon Bay
Lee Yeon Gyu / Kim Shin / Lee Hye Won / Min Byeong Mee****
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Abstract : To clarify the reed (Phragmites australis) stand's effects on the sediment properties and its increasing
pattern, breaths of reed stands in 1999 and 2000, and sediment properties - water, salt, organic matter, sulphur,
nitrogen, carbon and hydrogen contents - along th depth at the three stands in 2007 were surveyed at Suncheon
Bay. Regardless of reed stand, the more distance from the land was long, the more water and salt contents of
sediment were high. Organic matter content of sediment was high and increased with the reed biomass at the upper
layer but low regardless of biomass at the lower layer. Sulphur content of sediment was higher at old reed stand
(0.33%) than at new stand (0.21%) or non-vegetated stand (0.23%). Carbon, nitrogen and hydrogen contents of
sediment were similar at three stands in mean values. However, their contents were high at upper layer and low at
lower layer in a stand. Therefore, the changing pattern of organic matter content with the depth was similar to but
not coincided to the inorganic nutrients' ones. The mean breadth of reed stands increased 2.33+0.73 m in 1999 and
3.65+1.64 m in 2000. However, the increase of reed stands' breadth a year varied along the direction, year or
stands, so that there was not a trend in increasing pattern. It was thought that this increasing pattern made the
reed's patch round. The height and density of reed shoot in newly formed stand decreased with the distance from
the center of stand. In the newly formed peripheral area of a reed stand, the shoot density was not related with the
land (north) or sea (south) direction, however, the shoot height was higher in the sea (south) than in the land
(north) direction.
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Table 1. Location, height and density of FPhragmites australis at the three sediment sampling
localities (unit; plantsm )
) P. australis
Loty Longitude Latitude Altitude (m) . ) Biomass
No. Density Height (cm) o
(gDW-m )
1 34°52'27" 127°30'41" 0 0 0
2 34°52'25" 127°30'41" 2.76 119 155.4£32.5 895
3 34°52'25" 127°30'45" 2.25 179 89.9+21.1 1,050

1 ; non-F. australis stand
2 ; newly formed stand (new stand) of P. australis
3 ; stabilized stand (old stand) of P. australis
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Table 2. Grain size composition of the three sediment sampling localities (unit; %)

Depth Locality 1 (no plants) Locality 2 (new stand) Locality 3 (old stand)

(cm) Sand Silt Clay Sand Silt Clay Sand Silt Clay
0-10 1.0 11.7 87.3 1.4 9.7 88.9 1.5 66.4 32.1
10-20 1.4 12.0 86.6 3.0 9.7 87.3 1.1 46.2 52.7
20-30 1.2 36.6 62.2 2.3 9.2 88.5 3.8 41.3 54.9
30-40 1.3 13.5 85.2 3.4 10.9 85.7 6.4 47.8 45.8
40-50 1.3 10.5 88.2 3.2 8.8 88.0 1.9 48.3 49.8
50-60 1.3 12.6 86.1 5.0 8.0 87.0 1.6 36.2 62.2
60-70 0.6 10.5 88.9 4.5 12.8 82.7 1.5 14.4 84.1
70-80 1.2 8.7 90.1 4.9 36.8 58.3 1.5 52.3 46.2
80-90 1.4 11.8 86.8 4.1 9.3 86.6 1.2 38.6 60.2
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Table 3. Sedimental properties with the depth at three localities

Site Depth Sample Sulphur Carbon Nitrogen Hydrogen Salinity C\Zr?i:;t Organic
(cm) wt. (ug) (%) (%) (%) (%) (PSU) @ Matter (%)
0-10 5.25 0.15 1.04 0.12 0.77 16.21 34.16 6.22
10-20 6.11 0.12 0.96 0.11 0.74 13.80 37.00 5.92
20-30 6.67 0.17 0.95 0.11 0.73 14.10 38.40 5.66
30-40 6.41 0.17 0.91 0.10 0.69 12.53 37.39 5.65
4 40-50 5.77 0.23 0.90 0.10 0.70 15.51 36.21 5.87
50-60 5.90 0.28 0.90 0.10 0.70 16.20 42.30 5.88
60-70 6.12 0.30 0.91 0.10 0.70 14.67 32.53 6.12
70-80 7.00 0.31 0.88 0.10 0.72 16.28 35.19 5.97
80-90 5.75 0.34 0.84 0.09 0.69 15.64 39.17 5.97
mean 0.23 0.92 0.10 0.72 14.99 36.93 5.92
0-10 5.35 0.16 1.10 0.12 0.74 18.35 48.12 6.21
10-20 6.07 0.08 0.87 0.10 0.65 18.35 44.09 5.52
20-30 6.97 0.21 0.88 0.10 0.70 18.35 45.99 5.47
30-40 5.60 0.22 0.86 0.09 0.68 18.35 46.60 5.57
40-50 6.61 0.24 0.78 0.09 0.62 14.62 44.59 5.46
z 50-60 6.16 0.27 0.79 0.09 0.66 15.86 45.15 5.49
60-70 5.78 0.22 0.71 0.08 0.61 14.70 44.15 5.16
70-80 6.38 0.27 0.77 0.09 0.64 15.85 44.72 5.10
80-90 6.18 0.19 0.74 0.08 0.66 13.46 42.67 5.10
mean 0.21 0.83 0.09 0.66 16.43 45.12 5.45
0-10 5.39 0.40 2.45 0.19 1.02 20.58 54.83 9.14
10-20 6.72 0.37 2.14 0.18 1.00 20.62 54.16 7.32
20-30 6.87 0.27 1.25 0.11 0.83 17.41 47.14 5.11
30-40 6.97 0.31 1.09 0.10 0.84 16.14 46.20 5.46
3 40-50 6.83 0.57 1.07 0.10 0.82 19.62 46.72 5.02
50-60 6.16 0.47 0.92 0.09 0.79 16.58 45.61 4.91
60-70 6.75 0.26 0.85 0.09 0.79 17.79 45.19 4.59
70-80 6.94 0.20 0.80 0.08 0.78 16.64 43.57 4.66
80-90 7.18 0.14 0.84 0.09 0.79 17.59 46.64 441
mean 0.33 1.27 0.11 0.85 18.11 47.78 5.62
gk 5 WeAE BEoR 24E 9 otk
o} gzl gl AGeNE Sl e 4% B9t $4EEe odd BeY Al 7t
AL ek 53], e Adle AoelA & & oEder uA, Alm dAE ddiee A9 &
AZb AFACE B 9 40-50 anolo] A Atk 53 ode gl Aol &
M g SR A% =9k ool uigk A ol B2 o gt 4 Ak E=F ol
o 2APE Zed dow e, a2 2 Ad= f7l=del A9 fARE ddkeldih w
aeoln Aol e A 47183 ma 2 B St 47125 2 BAS 91 9
skt 2 FAIA S w71 BA7F g1 wiE = Aew = ik AR edE A
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Table 4. The distance from starting point to sampling point or each end one of A. australis stand

at Suncheon Bay (unit; m)
. ) . . End point of P, australis stand
Stand Direction Sampling point

1998(A) 1999(B) A-B 2000(C) C-B
I Sea (2) 47.5 45.0 48.7 3.5 49.6 0.9
I Land (3) 129.2 129.2 127.0 2.2 123.4 3.6
Sea (4) 168.2 168.6 170.6 2.0 175.3 4.7
o Land (5) 223.1 222.6 221.7 0.9 218.8 2.9
Sea (6) 262.2 262.4 265.3 2.9 271.2 5.9
w Land (7) 350.4 350.4 348.1 2.3 344.2 3.9
Sea (8) 375.4 375.4 377.3 1.9 380.4 3.1
v Land (9) 410.7 392.8 390.7 2.1 384.6 6.1
Sea (10) 434.4 434.4 437.6 3.2 439.4 1.8

Mean 2.3320.73 3.65+1.64
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Table 5. Density (No. of plantsm™) and height (cm) of Phragmites australis in the area which was

yearly increased at Suncheon Bay

o 1999 2000 Mean
Stand Direction = = = : = :
Density Height Density Height Density Height
I Sea(2) 21.8+£18.1 92.9£33.5 2.0 68.5 17.8£18.0 88.0£31.5
1 Land(3) 13.7£10.0 64.4%£16.9 | 28.3%11.0 78.9%£154 | 21.0%12.8 71.7£17.7
Sea(4) 29.3£23.6 97.6%£29.0 | 21.6%£14.0 93.9%£12.9 | 24.5%18.6 95.3£20.5
Land(5) 32.5% 9.5 46.0+12.3 | 21.0£12.1 433+ 7.9 | 25.6%125 44.4£10.0
i Sea(6) 46.3£38.9 | 117.3x 6.0 | 26.5+14.5 | 113.0£12.3 | 33.1%£27.1 114.4£10.8
Land(7) 52.7+34.0 77.1+28.4 17.0£11.6 72.1+124 | 32.3%29.7 74.2£21.0
v Sea(8) 70.5£33.5 86.4%13.3 | 49.7£29.6 78.9%33.1 | 58.0%32.8 81.9£27.2
v Land(9) 37.0 39.3 89.0£54.6 53.2+ 6.8 | 78.6%53.1 50.4% 8.3
Sea(10) 34.5%+20.4 68.3%£16.8 22.0 78.3 32.0£18.9 70.3£15.5
Mean 35.8£29.3 80.7£30.1 | 33.7£34.1 80.0£26.8 | 34.7£32.0 80.3£28.5
Stand V <Akl 89.0 shootsm 7} TH¥ T AZE M2 #AAAo] gl Hes dAdd

ek md 24S Stand Vo SAWEe] 39.3
cnol| A Stand I skate] 117.3 en7bA] bk
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vebgth & dubgow sy x7tdielA &
o GFe] I Ao Aol FEstHMin
and Kim 1983). maby # ZARX AL gh4e]
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gh ]S theksl ALY gihie] gy } A 2N
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Fig. 4. Density (D, No. of plantm®) and height (H, cm) of 2. australis in a quadrat (1 m x 1 m)
from the each point at Suncheon Bay. 99, 20, L and S indicate 1999, 2000, land direction

and sea direction,
Stand |, was No. 3 in Stand I,
S was No. 4 in Stand I,

respectively. Direction and number were as follows: L was No. 2 in
No. 5 in Stand I, No. 7 in Stand IV, No. 9 in Stand V.
No. 6 in Stand lI,

No. 8 in Stand IV, No. 10 in Stand V.

Quadrat order means quadrat order from sampling point to the end of P. australis's stand

Table 6. Aboveground biomass, density and mean height (mean+SD) of £ australis nearby the

sampling point at Suncheon Bay

_— _ Properties _
Density (plants'm %) Height (cm)(mean+SD) Biomass (g DW-m )
1998 104 203.6+£33.7 1126.4
1999 80 197.3+£22.1 949.5
2000 78 210.2+15.2 1013.3
2o] Auty]= A QoA = ErTF AE AR Aol 24s it AT FE ok 23S =
T wigkth a9 19w 24 e 24 el A Adle] sz 7 Fask e 1
o] Ho WxE 1,000 shootsm “7HAE 745 Lo} g el olse] WA s A
ahH (Ritterbusch 2007) HiAlA o2 241 el 2o 2% 7 71 5 |71 wielth 19
A= 300 7HA] 73R RHOstendorp et al. U WESH A Ao 2FE 3 m o)Al AL
2003) E-ELS 100 shootsm “o]8Fe]thBuck (Boone et al. 1987, Meyerson et al. 2000) &
1995, Meyerson et al. 2000). WebA =3 1ho] £ 45 m?l A% (Zemlin et al. 2000)%= o] &
Al PgEl AdivteelA 719 dx= digF 100 o7 ZAde 24 HS T FE s 3

oA HIPL o]F Aoz GAHYY). shH, A
o] 7k & #& 2000 Stand 1] F43
717 A 141. CmO] ok ey Ao Ae &
Aol Pl EeelAe] 2L 210.2 e
ﬁ 2 »}EM ostow 7}

2 FE
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