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Sediment Properties and Growth of
Phragmites australis in Mud Tidal Flat

Min, Byeong Mee

Science Education, Dankook University.

ABSTRACT

This study examined the relationship between Phragmites australis’ growth and sediment properties
at mud tidal flat of Donggum-ri, Gilsang-myeon, Gangwha-gun, Incheon city. Field survey was carried
out from May, 2010 to October, 2010. Water content, soil texture, electric conductivity and water table
depth for sediment, density, height, dry weight and flowering for P. australis were examined at several
plots from the starting point (the coastal embankment) to the end point of the two populations. The
result was as follows. Firstly, the water table increased along distance from the embankment at one
line (N-line) but was similar at the other line (S-line) in a P. asustralis population. Water tables were
higher out of than within a P. australis population at two populations. Secondary, in N-line, the height
and dry weight of P. australis decreased along the distance from embankment but, in S-line, those
were similar in its population. P. australis growth was dependent on electric conductivity at lower
layer (water table level) rather than upper one (the surface). Thirdly, density of P. australis changed
during growing season and was similar in a population, except for the end point of patch. In summary,
the growth and distribution of P. australis were dependent on salt content of tidal flat’s sediment (water

table level) and this was affected by fresh water of the inland.
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Figure 1. Map showing the study area.
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Figure 2. Vegetation map and location of the two line
transects. N; north line, S; south line.
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Table 1. Location of P. australis populations from the starting point to the end point along the distance from

the embankment.

Locate Starting point End point
North 37°35740.44 "N, 126°31°10.56 "E 37°35739.04 "N, 126°31"11.89"E
South 37°35'22.37 "N, 126°31°17.90"E 37°35'23.49 "N, 126°31"17.94"E
ordinary
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Figure 3. Schematic profile of two line transect, and the sampling plot of the P. australis (-) and the sediments
(A) at N-line and S-line. | indicates the end point of the P. australis stand. MHT is mean sea level

at high tide.
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Figure 4. Depth (cm) of water table level along sampling plot.
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Table 2. Density, height and biomass of P. australis at each site.

May 8

Area Site Density ttest Height ttest Biomass ttest
N1 65+26 a, b 55.08£10.66 a 462+ 13.7 b*
N3 84124 a* 52.16+11.41 a 68.6 15.6 a, b
N4 87+12 a* 51.93+ 7.45 a 91.3% 20.2

Notth N5 76+14 a 51.30+ 9.75 a 724+ 194
N6 54+17 b* 50.29+12.65 a 643+ 11.6 a, b
N7 29+ 5 c* 48.19+£10.59 a, b 25.7+ 10.2 c*
N8 13+ 6 d* 32.84+10.55 b 7.1+ 33 d*
N9 5t 4 e 25.80+12.00 b* 26+ 15 d*
S2 79425 b* 67.26£15.65 a 743t 224 b
S3 93+16 b 63.05£13.32 a 88.0+ 31.3 a, b
S4 130+42 a 59.65£12.05 a 143.5+ 40.1 a

South S5 102430 a 60.17+12.65 a 108.6+ 35.9 a
S6 15458 a 41.99+11.74 a, b 84.7+ 254 a, b*
S7 124+41 a 35.35+11.92 b 742+ 23.0 b
S8 1510 c* 31.83% 9.33 b* 8.99+ 4.0 c*

June 20

Area Site Density Ltest Height Ltest Biomass Etest
N1 111437 a 154.37+34.28 a 598.5+150.6 a
N3 110433 a 144.99+34.17 a 648.1+134.9 a
N4 108+15 a 141.78+28.57 a 641.7£1114 a

North N5 112£23 a 118.80+28.69 a, b 526.2+120.5 a
N6 123£42 a 109.07+38.31 b 4552+ 96.0 a, b
N7 92+29 b 94.80+27.41 b, ¢ 301.5+ 58.1 b, ¢
N8 40+11 c* 58.98+20.24 c 76.0+ 20.4 d*
N9 14+ 8 d” 34.62+15.88 c 11.6% 11.5 e*
S2 8011 b 193.24+18.54 a 528.2+180.3 a
S3 82+10 b 159.60+35.57 a 481.6+155.2 a, b
S4 10433 a 137.65+25.82 a, b 501.8+134.7 a

South S5 89+21 a, b 141.65+40.32 a 541.2+163.9 a
S6 155453 a 119.93£32.02 a, b 591.6+155.0 a
S7 130£34 a 97.73+28.64 b, ¢ 411.4%£120.1 b
S8 20£14 c* 63.18+17.45 c 16.8+ 8.5 c*
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Table 2. Continued.

October 8

Area Site Density Ltest Height Ltest Biomass Etest
N1 122431 a 180.93+37.25 866.41£120.7 a
N3 101+11 a 178.00+31.52 769.4+100.5 a, b
N4 105+22 a 164.59+32.98 a 801.0+111.9 a

North N5 122436 a 160.17£31.63 a, b 838.1£150.7 a
N6 125+36 a 143.42+42.73 b 721.1+131.0 a, b
N7 117+41 a 139.80+40.13 b 622.6+ 68.7 b
N8 50£15 b* 94.82+38.10 b, ¢ 2059+ 69.2 c*
N9 11+ 9 c* 65.34+16.70 c 36.1+ 22.3 d*
S2 95+32 a 208.82+40.32 a 982.2+164.1 a
S3 88+13 a 165.51+46.35 a, b 759.6£100.8
S4 108+21 a 144.87+38.04 b 955.1£150.7 a

South S5 81+17 a 160.43+46.34 a, b 891.4+147.8 a, b
S6 127+48 a 160.76+35.73 a, b 850.1+191.7 a, b
S7 121433 a 147.67£30.81 b 822.5+166.4 a, b
S8 9t 6 b* 141.87+27.07 b 342+ 19.9 c*

a, b, c, d; significant difference at 5% level.
b*, c¢*, d¥, e*; significant difference at 1% level.
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