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Mangrove forests can help to mitigate climate change by storing a significant amount of carbon (C) in soils.
Planted mangrove forests have been established to combat anthropogenic threats posed by climate change.
However, the efficiency of planted forests in terms of soil organic carbon (SOC) storage and dynamics relative to
that of natural forests is unclear. We assessed SOC and nutrient storage, SOC sources and drivers in a natural and
a planted forest in southern Thailand. Although the planted forest stored more C and nutrients than the natural

forest, the early-stage planted forest was not a strong sink relative to mudflat. Both forests were predominated by
allochthonous organic C and nitrogen limited, with total nitrogen being a major driver of SOC in both cases. SOC
showed a significant decline along land-to-sea and depth gradients as a result of soil texture, nutrient availability,

and pH in the natural forest.

1. Introduction

Mangrove forests (MFs), located in the transitional zone between
land and ocean, are blue carbon (C) ecosystems, along with saltmarshes
and seagrass meadows. MFs have attracted significant attention due to
their exceptional capacity for C sequestration relative to their size and
other ecosystem functions, such as habitat provision (Lovelock and
Duarte, 2019). The ability of MFs to capture and store C is particularly
important to mitigate the effects of global warming and increased levels

* Corresponding authors.

of atmospheric carbon dioxide (Macreadie et al., 2019). Extensive
anthropogenic activities (e.g., land use conversion for aquaculture or
agriculture), particularly in Southeast Asia where most MFs are found,
have resulted in severe degradation and loss of MFs over the past few
decades (Friess et al., 2020). Degraded MFs can no longer function as C
sinks to offset greenhouse gas emissions (Adame et al., 2021). Fortu-
nately, extensive management measures, such as afforestation and
conversion, including REDD+, have been implemented to mitigate MFs
loss (Romanach et al., 2018). Studies have demonstrated that planted
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