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Study on Soil Carbon and Nitrogen Evolution in Farmland During a Millennium Soil

Chronosequence
WANG Zhi, ZHENG Guanghui®, JIAO Caixia, ZENG Rong, ZHAO Chengyi
(School of Geographical Sciences, Nanjing University of Information Science and Technology, Nanjing 210044, China)

Abstract: Accurate assessment of the dynamic evolution process of soil organic carbon (SOC) and total nitrogen (TN) contents
and storages holds significant implications for the formulation of efficient farmland soil management policies and comprehension
of soil productivity potential. In this study, a millennium soil chronosequence was established based on the paddy soil profiles
with reclamation years of 30, 60, 120, 170, 200, 280, 350, 550, 950 and 1 100 years in Cixi City of Zhejiang Province, aiming to
explore the evolution and trend of SOC and TN contents and storages in 1 m deep tidal flat soil profiles in this area. The results
revealed a decreasing trend of SOC and TN contents with the increase of depth, while exhibiting a fluctuating growth trends with
prolonged soil reclamation years, 30 cm and 550 year were the turning points of SOC and TN properties in depth and time,
respectively. Approximately 53% and 46% of SOC and TN were stored in the 0—30 cm soil depth, underscoring the significance
of sampling depth in SOC and TN retention estimation. Moreover, SOC and TN storages exhibited a linear or exponential growth
trend in the millennium formation soil chronosequence, indicating that the reclaimed soil in the study area retains a great potential
of sequestration for SOC and TN during our study period. The outcomes of this research offer theoretical underpinnings for the
effective management of local soil quality, thereby contributing to the promotion of sustainable agricultural development.

Key words: Soil chronosequence; Organic carbon; Total nitrogen; Carbon and nitrogen storage; Tidal flat soil
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Fig.1 Sketch map of study area (A) and distribution map of soil sampling points (B)
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Table 1 Basic statistics of soil physiochemical properties of tested soil

+- 4 )E /ME IENI: FEE P22 75 5 R H(%)
pH 6.05 9.34 8.32 0.67 8.03
23 i (g/cm?) 1.05 1.72 1.42 0.14 9.59
H Lk (g/kg) 1.36 24.59 5.85 4.81 82.19
A (Mg/hm?) 39.27 102.21 60.14 20.27 33.70
2% (g/kg) 0.24 2.37 0.73 0.47 63.94
A (Mg/hm?) 5.44 13.82 8.26 2.41 29.13
A L 4.34 11.83 7.32 1.67 22.78
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Fig. 3 Weighted averages of SOC (A) and TN (B) contents at different depth ranges
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Fig.4 Changes of SOCDj., and TND;, varies with depth in different soil profiles
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Fig.5 Percentages of SOCS (A) and TNS (B) at different sampling depth intervals in 1 m of soil per unit area
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