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Abstract: Iron oxide bound organic carbon is the main pathway for long-term stability of organic carbon. However, study of its mechanism
remains weak. To understand the impact of estuarine wetland reclamation of paddy field on soil iron-carbon binding characteristics, we
measured the soil iron-bound organic carbon (Fe-OC) and its related indicators in the natural reed (Phragmite australis) wetland and paddy field
reclamation in Minjiang River estuary, Fujian Province. Results show that the wetland reclamation significantly affected the soil oxidation and
reduction condition, and the redox process significantly affected the transformation of iron (Fe) phase in soil. After the wetland reclamation, the
content of bivalent iron [Fe(Il)], trivalent iron [Fe(lll)], active total iron (HCI-Fe,), and Fe(lll )/Fe(1l) in the soil significantly decreased by
24.68%, 52.56%, 51.45%, and 35.68%, respectively (P<0.05). The content of free Fe oxide (Fey) and amorphous iron (Fe,) in the soil
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significantly decreased by 21.64% and 29.24%, respectively (P<0.05), but the content of complex iron (Fe,) increased. In addition, the wetland

reclamation significantly affected the soil carbon retention, and the content of Fe-OC and soil organic carbon (SOC) in the soil significantly

decreased by 39.03% and 18.42% after the reclamation (P<0.05). In both reed wetland and paddy field, soil Fe-OC was combined dominantly

through adsorption. The contribution rate of paddy field soil Fe-OC to SOC (fg..oc) Was significantly higher than that of reed wetland (P<0.05).

Finally. there were significant positive correlations (P<0.01) between soil TN, water content, conductivity, Fe, SOC, dissolved organic carbon,

and Fe-OC. This study provided scientific guidance for wetland restoration and increasing soil carbon sequestration.
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Fig.l Characteristics of Fe contents in soil of P. australis wetland and paddy field

Different lowercase letters in the figure indicate that there is a significant difference between the same depth of soil at different sampling points (P<<0.05), and

different uppercase letters indicate that there is a significant difference between different depths of soil at the same sampling point (P<<0.05).
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(P<0.05), and different uppercase letters indicate that there is a significant
difference between different depths of soil at the same sampling point

(P<0.05).

e B FNG B R RS R RAR s R — R AP TE B 2
5 (P<0.05) , ARIKEFEREFRIRFE— A S LRI A R
ZFM (P<0.05) .



a4 51

UAELIH, 25 - B Y1907 1 38 o PRl B FE S - SRR B 285 5 P I A 52 11 49

BEREIT 16.10%, HTEA RGN T 13.18%(P<
0.05, % 1), #£ 0~30 cm HIEHEE [, iR+
S B AT R 1S it v A A N R B R
BB REAIR (P<<0.05); 2 3510 Hh - 828 5 8 L b
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(P<<0.05), 38 i o A8 Ab 42K 5 2k 00 & i 23 i R 2 14
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32 TEREETHINHREE. OCFe AR fieoc
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MWBHEKF, TEHFEMAZE, P50 £ 58 Fe-
OC # & Ml SOC % 1 B & = F FF M £ 38 (P<<0.05,
&l 3a. b), 43514 45.40% F14.78%. 75.03% A1 75.03%;
PR 4 3 freoc BB AIK TR H 4 58 (P<0.05,
&l 3c), 43 A FEAR T 20.84% FI 32.10%; 2 25 1R b 5
FiH 1€ OC/Fe fEBE R LM W 225, TEA T, %

2 Hi OC/Fe & 3 X T A% H 13 12.36%( P<<0.05) .
£ 0~30 cm +HEIRJE b, 2 %5 18 Hh 1 3 Fe-OC.
SOC & 1 LA K fre-oc B TR FE AR LR B 5, A 4 4
Fe-OC. SOC % & Lk & OC/Fe Fifi %8 B il ¥ i K A%
(P<<0.05), fre.oc FETRBE IR I (P<<0.05) .

33 THRHKEETENBRNRERLME RS

W&l 4 fif 7, Fe-OC 5 8% AH 34 52 1E AH ¢, Hop
55 Fe(Il) S M) 3 IEAE (P<0.01), 5 Fe, 12 2 3%
iE A % (P<<0.05), H 5 SOC. DOC, LOC. EC.
WC HI TN ¥ 2% 8 3 IEAHE (P<0.01) . M 3EHE
P T 5 R 25 5 A LR AN TR A4k DA R4k LAk
Y SC 2Ok T, RDA 1 4l 2 5l SRR T8R4 &
BA N, A F 2S8R AR 72.9%, H
WC Fl EC J& £ Zff B I 7, stk R 0 ik 8] 7
86.70% F1 7.00%( [#] 5), £ W] WC Fl EC /& 5 i Fe-
OC W HEEASEH T,

O i O R
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Fig.3 Characteristics of Fe—organic-carbon in soil and organic-carbon/Fe ratio in P. australis wetland and paddy field

Different lowercase letters in the figure indicate that there is a significant difference between the same depth of soil at different sampling points (P<<0.05), and

different uppercase letters indicate that there is a significant difference between different depths of soil at the same sampling point (P<<0.05).
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The contribution rate of WC is 86.70% , P<<0.01; The contribution rate of EC is 7.00% , P<<0.01.
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T, - HE AR XT PRl B e 17 ¢ Sk UK, Fe(T)/Fe( 1)
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i BBl B RS 5 Fe(I/Fe(ID) .3 FRECE 1), N
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Fig.6 Conceptual map of iron-carbon binding characteristics in paddy field from estuarine wetland reclamation
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Table 2 Contribution of iron-bound organic carbon to total
organic carbon in different habitats

W5 BREE & AT SEVBRTTIR % %5300
YUY 21.7+7.8 [14]
YRR AR s - 48 12.50 [15]
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SRR L4 41~50 [45]
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W gt +- 5 5.4~11.8 [47]
e Sk 1 - 19.5+12.3 (48]
Ve R Hh - 458 3.42+1.32 [49]
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