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Abstract

Changes of soil properties due to sedimentation and erosion in the river estuary may lead changes in environmental factors
that affect plant growth and distribution, Then habitats in the river estuary that provide various ecological functions can also
be influenced. Topsoil samples were analyzed in order to understand the soil properties of important barrier islands and
habitat types in the Nakdong river estuary. The samples were obtained from Phragmites communis and Scirpus planiculmis
habitats, the tidal flats in the southern area of Eulsukdo, and in Mangeummerydeung, Baekhapdeung, and Doyodeung.
Analyses results showed that bulk density, pH, organic matter content and total nitrogen concentration which were directly
or indirectly affected by vegetation showed significant difference (p<0.05) with habitat types but no differences in water
content and oxidation reduction potential which could be affected by soil texture and showed significant difference among
barrier islands. Results suggested that soil properties on barrier islands in the Nakdong river estuary were influenced first by
geomorphic changes due to sedimentation and erosion, and then by the presence or type of vegetation. A range of physical
and chemical properties were analyzed; soil water content and bulk density (physical properties), and organic content and pH
(chemical properties) were correlated with seven other soil properties, at a level of significance higher than 90%. These

aspects played an important role in determining overall soil properties in the studied area.
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Fig. 1. Map showing the studied area. (surveyed stations for tidal flat: .,
habitats of Phragmites communis: . and Scirpus planiculmis: ‘)
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Table 1. Probability values of factors that affect the biophysicochemical properties of soils in the Nakdong river estuary

Acid
Water Bulk Temperat Total <! Arylsulfatase
. Hardness pH EC ORP IL SCOD . P,Os | DHA [phosphatase] .
content | density ure Nitrogen L. activity
activity
Barrier | 0.0004 | <0.0001 | 0.0029 | 0.0020 |<0.0001 | 0.0164 | 0.0083 |<0.0001|<0.0001| <0.0001 |0.00117 <0.0001
. 0.0146 0.0002 0.0002 |<0.0001| 0.0266 0.0180 <0.0001
Habitate | 0.1542 0.1841 | 0.7524 0.8006 | 0.3714 0.2915 | 0.6414
* sk sk ek * * ek

**%(P<0.0001), ** (P<0.01), * (P<0.05). DHA (Dehydrogenase activity), EC (Electronic conductivity), ORP (Oxidation and reduction
potential), SCOD (Soil chemical oxygen demand), DHA (Dehydrogenase activity)
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Table 2. Biophysicochemical properties of soils of barrier islands and habitats in the Nakdong river estuary. Superscripts
in the table show significantly difference among island or habitat P<0.05.

Island Habitat
Properties . . . .
Eulsukdo Mangeummerorideung | Baekhapdeung | Doyodeung P. communis Tidal Flat S. planculmis
Water content (%) 29.24a 27.82a 24.83b 24.33b 26.36a 25.53a 27.42a
Bulk density (g/cm3) 1.24c 1.34b 14la 1.40a 1.34b 1.37a 1.34b
Hardness (mm) 2.62b 5.17a 2.22b 2.44b 2.344a 2.79a 3.50a
Temperature (C) 26.93b 26.98b 26.44b 28.64a 27.24a 27.47a 27.11a
pH 5.67¢ 6.58b 6.36b 7.17a 5.90¢c 6.91a 6.36b
EC (dS/m) 29.10b 38.28a 33.37ab 32.96ab 33.34a 33.32a 32.05a
ORP (mV) 234.67a 222.50a 95.56b 128.00b 135.22a 162.25a 191.25a
IL (%) 2.68a 1.50b 1.51b 1.19¢ 2.15a 1.58b 1.59%¢
SCOD (g/kg) 5.92a 1.39¢ 4.03b 2.18¢c 6.40a 2.41b 2.59b
TN (mg/kg) 495.22a 260.83b 212.22b 231.33b 374.56a 322.17ab 231.42b
P205(mg/kg) 142.30a 105.41b 114.71b 105.95b 125.13a 111.79a 119.28a
DHA
(ug TPF/g- dry 1531.8a 112.4a 1900.0a 159.7a 503.6a 1094.1a 1278.0a
soil/day)
Acid phosphatase
activity
201.63a 112.12a 217.06a 143.34a 259.40a 127.91b 155.12b
(ug PNP/g- dry
soil/day)
Arylsulfatase activity
(ug PNP/g- dry 20.71b 13.13b 81.88a 18.19b 22.18b 63.14a 17.38b
soil/day)
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Fig. 2. Physicochemical properties of soils at the Nakdong river estuary (a) water content (b) Ignition loss (c) bulk density, and (d) pH.
E: Eulsukdo, M: Mangeummerydeung B: Baekhapdeung, D: Doyodeung, P: P. communis, S: S.planculmis, T: Tidal flat. Small letters in
the figures show significantly difference among survey sites at P<0.05.

ro

F2&x|sks|R| & 162 M35 (2014) 359



Soil properties of barrier island habitats in the Nakdong river estuary

olsh=
dA A ool 74

A7) A

=2 0

= G Y AREA UlelA o] AAATE 2o
Al 3\_—% Uetstth 715857 oEo
o] wisle} ¢
WA ==,
271 & A2
Eolu shdol
o} Eekg-ol

vt

d5ol=

Hi=

Hno=

)

1o,

2

o
R

S

n)

L
fu

A o u;}a_/q T fAYEE s

Hu

24

=

A v

1 9] Ao A

i
.

E"J

im0 ok
aorr ox

i 7]
&

Table 3. Pearson correlations between physicochemical properties of coastal sediment and various wetland soils (N=33).

Acid  |Arylsulf]
Water | Bulk Temperat
. |Hardness pH EC ORP IL SCOD | TN P205 | DHA [phosphatase| atase
content | density ure . .
activity | activity
Water |
content
Bulk | -0.7205 1
density ok
Hardness | 0.1398 | -0.1823 1
Temperat
-0.0345 | 0.0302 | -0.2043 1
ure
-0.5507 | 0.5946
pH o o -0.0145 | 0.2547 1
EC -0.0910 | 0.0721 | 0.1548 | 0.1052 | -0.2040 1
0.3748 | -0.4474 | 0.3105
ORP -0.0280 | -0.0389 | -0.0746 1
* kK O
0.6157 |-0.7530 -0.7334 0.3146
IL -0.0601 | -0.0544 -0.1604 1
*% sk ®kk O
-0.4230 -0.6792 0.7198
SCOD | 0.2657 -0.3470 | -0.0545 0.0293 | -0.1465 1
* ®dok ®kk
0.4419 |-0.6102 -0.5664 0.8064 | 0.6044
TN -0.1901 | 0.1883 0.0014 | 0.1736 1
kK kK kK skkk Kk
0.5329 | -0.6465 -0.6056 0.7630 | 0.5537 | 0.5528
P205 0.1382 | -0.0629 -0.2238 | 0.1387 1
®% ®kk *% ®kk *% k%
0.4771
DHA | 0.0823 |-0.0886 | 0.0817 | -0.2878 | 0.0818 | -0.2030 o 0.0682 | -0.0749 |-0.1542 | 0.1060 1
Acid
-0.5350 -0.3265 | 0.3293 | 0.4810
phosphata| 0.1834 | -0.0610 | -0.2153 | -0.0629 i 0.0287 o o o 0.2858 | 0.1894 |-0.1303 1
se
Arylsulfat -0.3537
-0.1688 | 0.2759 N -0.0831 | 0.1506 | -0.0178 | -0.1534 | -0.0798 | -0.0449 |-0.1568 |-0.0672| 0.1413 | -0.1373 1
ase
*k%(P<0.0001), **(P<0.01), *(P<0.05), O(P<0.1)
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