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Retention properties of organic matters and nutrients in wetland soils and
coastal sediments

Soyoung Park* / Yong Min Yi** / Han-Sam Yoon** / Kijune Sung**+*"
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Abstract : As climate change is becoming a growing concern and the importance of water management is
increasing, the retention of carbon and nutrients in wetland soils including inland and coastal area has become
important. In this study, retention characteristics of organic matter and nutrients of coastal sediment and soils in
different types of wetlands such as constructed wetland, natural (inland marsh, estuary, tidal flat) wetlands were
investigated. A correlation analysis was also performed to understand the relationship among organic matter
properties, nutrient concentrations and soil texture of wetland soils. The degree of retention of organic matter and
nitrogen in wetland soils varied with the wetland type. Inland wetlands retain more nitrogen than estuary or coastal
wetlands, and natural wetlands retain more organic matter and nitrogen than constructed ones. Coastal sediments in a
bay area where seawater circulation is restricted have more nutrients than those in estuary or tidal flats where
seawater circulates well. The results showed that the sediment chemical oxygen demand has a high correlation with
the total organic carbon and the total nitrogen in the studied area.

Keywords : wetland type, total organic carbon, nitrogen, phosphorous, correlation
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Fig. 1. Map showing the sampling sites. (CW, constructed wetland; ES, estuary wetland; IM,
inland marsh; SS, subtidal sediment; TF, tidal flat)

Table 1. Wetland or sediment type and locations of studied area in this study

Wetland or Sediment Type Location of Studied Area Longitude and Latitude
Inland marsh (IM) Haman-gun E128°20'19.79” N35°2022.20"
Estuary wetland (EW) Nakdong River Estuary E128°56'11.53" N35°03'42.39"
Tidal flat (TF) Shindu-ri area E126°10'58.57" N36°49'40.24"
Masan Bay E128°36°06.52” N35°0827.56”
Subtidal sediment (SS)
Jinhae Bay E128°29'21.99” N34°58'32.82"
West Nakdong River E128°56'41.81" N35°13'27.26"
Constructed wetland (CW)
Busan city E129°06'06.42" N35°07'54.32"
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Table 2. Descriptive statistics of physicochemical properties of coastal sediment and various
wetland soils
Water D o .
o |10 | T e | TN | | S| o
Mean 41.39 6.05 13.84 1.35 0.10 110.18 43.91 32.28 23.75 56.03
Median | 30.29 4.83 8.23 0.96 0.04 119.76 44.11 27.74 21.27 55.89
Min 15.75 1.03 0.68 0.08 0.01 44.49 0.00 1.94 1.14 5.44
Max 83.67 18.21 49.19 4.61 0.40 44.49 94.56 97.46 68.24 100.0
SD 19.94 4.62 13.84 1.31 0.11 44.49 36.44 27.37 20.26 36.50
Cv 48.17 76.37 94.43 96.50 110.18 29.27 82.99 84.78 85.30 65.14
* SD: standard deviation; CV: coefficient of variation
AT A o A dAjEAHE F (1.29£1.08%)9F 133} A7]AbAde] 2AbA
A ol e AL FEE A ZfolE o] IH3.52+2.08%)¢F FAEE s YERATH
et E5s & 7 AUtk SR AbEAE spePA kA g A T IeAaEe] Afdde W
7 o] FAFEES A S & ATk @ FEREEA, WA ] AGEAE £Oo8 UERY
g 3 7 HA FETS ger RS ¢ Bt A ERT WFEZEFAAA o Eohow,
of WeAlTe AT & Ak I A7)t okl dEEAet A B oak FAE A
A9 A EAHEe A5 Fardat shehAst o] RF fARE FEd om RAMHI
8T WMEASTE 247 59.1% ¢ 53.6%% (p<0.0001). °]& 7]&2] ZAHE|SFARE, 2001;
AR e ghs BolE vb QIekE| St 2003)¢} vl Ao sk et A
-, 2003). AT shA 3 AMHE A ES $H o] st AtAe T A ARAT HA=9
ZAEE B XY AleME Faiwko] 88.4%, ZAATH2.68+1.85 mg/g-dry)et QHI} ZH7|A
TeAT 137.8%% e 2 RAMRC oA oA o] ZAPAIH6.60+3.54 mg/g-dry)$t FAF
HEATE HerATHE] =4, 2001). o= & TS Ul eH, SR A A5
& Ao ARG o]dgdo] WsAlgel dgF AM HA = A A7|ASE AHA Azt
S F T USRS HoFo B AT AE vE 0.2240.30%3} 1.01£0.36%=2 LFeh} B ¢1te]
A9E o g A Aol A4 vushle WESAY] Sf7ea 243 Hrbe 93 Zlo=
ojHg Zow et ZAFE ST oleldh A= UFA ] A oW
AME A E 9 FAFH e FVEL, 9 71Zbell AA FrlEHe] AEH 0w {FHAY
FEA, J% 54 Table 3o YepAct % FA Wl ALtEe] FAHE A AAFA 7L o]
AHFY g WFZESAS Ao Aty 3t Vs FATA drf ¢ He JITEFARE
HEo| A F=A debtom, L vl leEA, o F71EdS o Bol Akl glow, b
A 9 gAY o' ERHTHp<0.0001). ool A9 #Fe freol dgatA] 42 T Y
olglgt Ais 7|EY AME|GTAHE, 20015 o] HHZ] frlEde] o Bel FAH 9=
2003)¢} vl Ey 2 Ate] shtaA|ek A Ae vepdih, vk Spxla Ads o] glo] S
o] AAAE A AHA}N HAEY AR o sgo] &g s A 27 Fakel
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Table 3. Comparison of physicochemical properties of coastal sediment and various wetland soils
Coastal sediment and wetland soil (mean+SD) Statistics
(ANOVA)
Properties -
sSelillz:;iit Estuary wetland Tidal flat Inland marsh Coizzjzgsed F P

Water _
content (%) 57.44+12.21b 26.4442.60c 22.1745.32¢ 69.714+10.07a 29.10£3.05¢ 56.1 | <.0001

IL (%) 10.2742.31a 1.7440.71c¢ 2.36%0.31bc 11.69+3.52a 4.08£1.77b 42,31 | <.0001

SCOD _ - - .

(ng/g-dry) 22.40+8.68b 3.56+2.66¢ 3.57+1.41c 32.44+11.52a 7.40£3.83c 28.10 | <.0001

TOC (%) 2.26+0.86b 0.2240.20c 0.31£0.05¢ 3.17+1.03a 0.84£0.46¢ 32.39 | <.0001

TN (%) 0.08+0.05b 0.03£0.02b 0.02+0.01b 0.2940.10a 0.07+0.04b 31.99 | <.0001

Avail-P ; . .

(ng/ke) 139.57+32.07a | 117.24%19.90ab | 117.86+56.44ab | 124.34+29.63ab | 97.28+37.80b | 1.79 NS

Sand (%) | 13.51+23.50c | 84.48+11.99a 36.10+NAbc 13.51+35.74c | 57.62+22.15b | 18.31 | <.0001

Silt (%) 39.80+24.85b 9.31+2.62¢ 31.95+NAb 69.64+32.09a | 21.98+12.88bc | 11.80 | <.0001

Clay (%) | 46.46+21.73a 6.22+9.73¢ 31.95NAab | 16.85+13.16bc | 20.41+11.29bc | 11.74 | <.0001

Mud (%) | 86.26+24.21a | 15.52+11.99¢ 63.90+NAab 86.49+35.74a | 42.38+22.15b | 17.93 | <.0001
*SD, standard deviation; NA, Not applicable; NS, Not significant(p>0.05)
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Table 4. Pearson correlations between physicochemical properties of coastal sediment and various

wetland soils.
C\;Vjtt:;t IL scop | ToC Avail-P | Sand Silt Mud | Clay
Water 1
content
L | 0.949% 1
SCOD | 0.952% | 0.965% 1
TOC | 0.929% | 0.938%+ | 0.955% 1
TN | 0.762¢x | 0.756% | 0.826%% | 0.791%
Ai’la)ﬂ 0.375+ | 0386+ | 0387+ | 0.363 1
Sand | -0.707%# | ~0.785%x | =0.750%x | ~0.774%x | ~0.599%# | -0.289 1
Silt | 0.720%% | 0.733% | 0.744% | 0.715%x | 0.774% | 0.200 |-0.83% | 1
Mud | 0.706% | 0.784x | 0.750% | 0774 | 0599+ | 0.290 |-0.999%+ | 0.836++ 1
Clay | 0.289 | 0412+ | 0.337% | 0417 0261 | -0.672¢ | 0.159 | 0.672%+ 1

#and ** correlation are significant at the 0.05 and 0.01 levels, respectively (2-tailed)

TOC(%) = 0.0954 < SCOD(mg/g-dry)
+ 0.0320 (2] 1 (p<0.0001)

6 4 —— 95% Confidence range
——— 95% Prediction range

TOC(%)
£

y=0.0954x+0.0320
R’=0.9128

0 20 40 60 80
SCOD(mg/g dry)

Fig. 2. Linear regression of SCOD and TOC in
coastal sediment and wetland soils.
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