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Abstract

The natural ecosystem plays a unique role as the only carbon sink in the global carbon cycle. With the intensifying
impacts of climate change, the importance of this function has been increasingly emphasized. In particular, wetland
ecosystems are known to have high productivity but low decomposition rates, allowing them to store large amounts
of carbon per unit area compared to other ecosystems. In this study, soil samples were seasonally collected from
the Mangyeong River Estuarine wetland (35° 51'54"N, 126° 43'38"E) located in Gimje, Jeollabuk—do, to analyze
soil characteristics, carbon storage, and soil respiration. The carbon storage of vegetation within the wetland was
also measured. As a result, three dominant plant communities were identified in the Mangyeong River Estuarine
wetland: Salicornia europaea, Suaeda japonica, and Phragmites communis communities, with the Phragmites communis
community showing the highest plant carbon storage as 6.5+2.1 Mg C ha™. The seasonal variation in soil carbon
storage ranged from 4.3+0.62 to 10.6+1.90Mg C ha™!, with the highest values observed in Fall. Soil respiration
ranged from 0.10+0.06 to 0.59+0.19¢ CO, m™2 hr™!, showing the highest rates in Summer. Seasonal variations
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showed that soil carbon storage was highest in autumn, while soil respiration was greatest in summer. Among
the soil physico—chemical properties, moisture content, total nitrogen (T-N), total phosphorus (T-P), and pH
exhibited significant positive correlations with carbon storage, indicating that carbon accumulation is influenced
by the balance between organic matter accumulation and decomposition. Soil respiration showed a positive correlation
with temperature and a negative correlation with the C/N ratio, suggesting a close relationship between soil respiration
and microbial activity. Overall, the results indicate that soil carbon storage and soil respiration in estuarine wetlands
are organically regulated by soil physico—chemical properties and temperature. This study was conducted to analyze
the relationship between carbon storage capacity and environmental factors in estuarine wetlands and to provide
scientific baseline data for greenhouse gas estimation and model development.
Key words : Vegetation carbon storage, Soil carbon storage, Soil respiration, Environmental factors
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Fig. 1. A map showing the location of study site in the Mankyeong—
River Estuary Wetland

—O—Taverage —{—Tmax —T—Tmm

150

10.0

Annual temperature("C)

5.0

0.0

Fig. 2. Atmospheric temperature in the experimental region over
the past 28 years. Taverage : average temperature, Tmax
! maximum temperature, Tmin : minimum temperture
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Fig. 4. Standing biomass (Mg C ha™) in the herbaceous
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Fig. 5. Soil carbon storage (Mg C ha™") in the wetland. Alphabets
on the bars mean significantly different among the seasons.
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7Fsstal CO, W&ol oAlE= Aor SAH M 55 CN
ratioZ} 25Kt 2 of A4 B JEE o7t =71,
30HETH & o A4 ARtes f7lE 2t o A gAE
A71Ho8 HESH= Aor BAE v Qth(Wang er al
2016). & AFoA AH=E C:IN ratiox Ade] whet

6.5~11.7¢] W& Yehfal JleB® ndE SFof ot
F7129 Fall7t ALAor JYPEE Jor dohdn.

3.4 £I9| SRS EO| SRR SARI0| 2

g A 294, 91 EGY E93ehy
B3 T-N, T-P, C/NH] 181 pH)<te] AE
AAGE At Table 13 Ztch Eofo] Ea=ft
A Z3et o AUEAE YERI(r=0.915, p<0.005),

& RS w2 T dRlo] 9le-S UERdth
b4 AATFRe wek EAA(T-N, r=0.909, p<0.005),
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F71E ol kol P vIA 4 Aol Fke nHk=
Z& Yetdtt Dalton er al (2023)8 pH #sp7t E9F
429 B £ £dshH pHZF ST o= =AY
He BT g4 o] AT & leS Huskyth # A
2] 9] pH7t A= Fet o] ARTAE Hol=
AL o AHo] & FHo| fFgt Xels ongich
EgTa-2 pHE FFAF9 o8 7HsAdell F3FS mA L,
A2}t 12 nYE STt AP BAks B A T
EolE A 24T oY B 89, T4, BQ)
Z18)al pH7F B At BelA oA BAE 2
Qom SHEAE =2 g4 AP RA 9 IS Z=th=
2L StAsttt(Bansal er a/ 2023; Villa er al 2023; Xie
er al 2023). 3F5A19] B9 C:N ratio= EFS50] Q3
z24d aglolth. B¢ CiN ratio®t EFZE Ate]9] &9
ATAA = CN ratio?t 245 vl=o 9§+ E5i7t
AA =lo] CO, HEo| HATH(Wang er al. 2014). BHH,
ES CIN ratio7} Ro¥ wA=9] A Agro] oFaliA
Egagol 37kl ol & X9 #aAA 58 HAaR
oloj%l EY

oh R b APE g B shiere
e
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Table 1. The Pearson’s correlation analysis among the physico—chemical properties in the soil. The values in the table mean the Pearson’s
correlation coefficient. The symbol(*) indicates statistical significance.

SWC T-N T-P C/N pH
C storage 0.915** 0.909** 0.910 0.233 0.865**
C flux -0.218 -0.191 -0.194 -0.653%** -0.056

**%:500.0005, **:p<0.005, *:p<0.05

C storage:Carbon storage; C flux:Carbon flux; SWC:Soil Water Content; T-N:Total Nitrogen; T-P:Total Phosphorus; TOC:Total

Organic Carbon; C/N:Carbon/Nitrogen ratio
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