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Gradient distributions of nitrogen and organic carbon in the soils
from inland to tidal flat in the Yellow River Delta
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Abstract: The Yellow River Delta (YRD) is a typical fluvial plain that formed by the Yellow River alluvial
sediments. The soils of the area are heavily influenced by natural processes (e.g., alluviation and deposition of the
Yellow River) and human activities (e.g., long-term cultivation). The objective of this study was to reveal the
spatial distribution characteristics of soil organic carbon (SOC) and total nitrogen (TN) in the YRD region based
on the pedogenetic horizon samples from the typical soil sections of inland to tidal flat. The study could be helpful
to understand the transport and cycling of terrestrial organic carbon and nitrogen in estuarine-coastal zone. The
results showed that distinct distribution patterns of soil carbon and nitrogen were observed in the inland and
estuary areas. The concentrations of TN and SOC in surface soils gradually decreased seaward along the Yellow
River and in the southern part of the delta, while an increasing trend could be found along the Qingshuigou and
Diaokou course. A negative correlation of SOC and TN with salt content was found in the soils of the inland areas,
implying the influence of cultivation on the accumulation of SOC and TN. However, an inverse relationship was
found in the estuary, which implied that fine particle sediment and reduction condition might make an impact on
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the accumulation of SOC and TN in the soils of the tidal flat area. The ratio of carbon to nitrogen (C/N) in the soil
was relatively lower than that in other farmlands. This meant that the soil environment was favorable to the
accumulation of nitrogen and decomposition of soil organic matter. The depth distribution of SOC and TN indicated
that the special pedogentic horizons, such as red clay layer in the depth of > 60 cm and peat layer in the topsoil of
tidal flat, played an important role in the enrichment of SOC and TN in the Yellow River Delta. Therefore, spatial
distribution pattern and special pedogentic horizons of the soils in YRD formed by cultivation and sediment
deposition were important factors that affect their seal, release and sink during the SOC and TN cycle process.
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Fig.2 Distribution of organic carbon and total nitrogen in the topsoils of the study area
(a) ( ): 5 (b) ( ):

(a) The front part of the sampling lines (landward): the mainstream of the Yellow River and the southern region of the detla; (b) the
latter part of the sampling lines (seaward): the course of the Yellow River and the northern region of the delta.
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Fig.3 The correlation between salinity and soil nutrient content
in the topsoils of Yellow River Delta
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(a) The front part of the sampling lines (landward): the mainstream of
the Yellow River and the southern region of the delta; (b) the latter part
of the sampling lines (seaward): the course of the Yellow River and the
northern region of the delta.
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Fig.4 Variation in content of total nitrogen and organic carbon in the soil profiles of the Yellow River Delta
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