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Abstract; The estuarial wetlands of the Yellow River Delta possess significant carbon (C) sink capacity, influenced by
frequent channel shifts of the Yellow River. These changes have altered the hydrological conditions and vegetation
characteristics of estuarial wetlands in different rive channels, potentially impacting the source of soil organic carbon (SOC)
in these wetlands. However,research examining the impact of river channel alterations on SOC sources in the Yellow River
Delta remains scarce. This study aimed to investigate the distribution and traceability characteristics of SOC in a Suaeda
salsa wetland and a mudflat in both the abandoned channel in 1996 and the current channel in the Yellow River Delta. The
results indicated that (1) The soil C/N ratio in the two wetlands varied from 26 to 54 ,significantly higher in the abandoned
channel wetland than in the active river channel (P<0.05). Additionally,the soil C/N ratio varied significantly along the
soil depth (P<0.05). The natural " C abundance (8"C) of SOC ranged from —25.30%0 to —22.03%o, with the 8" C values
in the Mudflat of the two river channels being significantly higher than of S.salsa (P<0.05). However,the 8" C values
showed a gradual decrease trend with the increase of soil depth. (2) Calculations from the Bayesian mixed model showed
that overall,SOC in the wetlands of the Yellow River Delta originated mainly from local plants (40%—67% ) ,followed by
marine phytoplankton (23%—40% ) ,while the relative contribution of terrestrial particulate organic matter (POM) was the
smallest. (3) Statistical analysis showed that the sources of SOC in the wetlands of the Yellow River Delta were affected by
both channel and plant type. Specifically,the contribution of local plants to SOC in the S.salsa was greater than that in the
Mudflat ( P<0.05), the contribution of marine phytoplankton differed significantly between the two river channels and
between the two plant types ( P<0.05) ,while the contribution of terrestrial POM was affected by the interaction between
river channels and plant types (P<0.05). This study revealed the traceability characteristics and driving factors of SOC in
the estuarial wetlands in the Yellow River Delta, enhancing our comprehension of the soil carbon cycle in these wetlands and

offering vital scientific insights for the management of blue carbon sinks.

Key Words: the Yellow River Delta; river channel change; estuarial wetland; carbon traceability; carbon isotope
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Fig.2 Characteristics of soil organic carbon C/N and isotope distribution in the estuarial wetlands in the Yellow River Delta
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T XM PR Channel xplant type 0.967 1.471 || Channelxplant typexsoil depth

BAE R FAA, = A= 53 3R 255 35 (P<0.05) ik i 2 ( P<0.01)
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Table 2 F-values of multifactorial ANOVA tests showing the effects of river channels and wetland types on SOC source

Ui IC L HAEY) GRERER iRk FfiE POM
Source Local plant Marine phytoplankton Terrestrial source POM
il Channel 4.976 5.512° 3.465
FAEZE A Plant type 12842 10.218** 17.866

2ZH. Interaction 4.814 1.897 15.34

BUEN FAE, = F1 = 5 FRR 225 B3 (P<0.05) Atk 23 (P<0.01) ;POM ;. HikiA HLEK Particulate organic matter
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Fig.3 A plot of the relationship between soil C/N ratio and 3 C values and the contribution characteristics of different SOC sources in the
estuarial wetlands in the Yellow River Delta
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Table 3 Contribution characteristics of different SOC sources in the estuarial wetlands

TIHR Contribution rate/%

il =K &3 VI ;
Channel Plant type LAY TRl Y Fii i POM

Local plant Marine phytoplankton Terrestrial source POM
JE S E MF 46+5.8 Ab 35+4.2 Ba 19+1.5 Ca
Abandoned channel Ss 62+3.9 Aa 26+2.5 Bb 12+1.4 Cb
AT IE MF 46=1.1 Ab 37+1.3 Ba 17£0.2 Ca
Current channel Ss 50+3.1 Ab 34+2.0 Ba 16+1.2 Ca

MF : TCAE G HE Mudflat; Ss: 3hHUIHTE Suaeda salsa; AN RS FBEFR R [F] — ] 18 7] — A PR T A DR PR STk 2 7] 19 22 544 (P<0.05) 5
AN IRV /NG R F R AT TR R IR TR 2 8 ) 22 524 ( P<0.05 ) 5 2 B NP B AR 2 (n=3)
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