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Abstract

Carbon dioxide (CO3) is a major greenhouse gas driving climate change. In Ghana,
the Agriculture, Forestry, and Other Land Use (AFOLU) sector contributes to national
COs emissions while also offering opportunities for carbon sequestration. Despite this dual
role, there is limited empirical data on how land use and seasonal dynamics influence
soil COq fluxes in tropical forest landscapes. The study addresses this gap by assessing
seasonal variations in soil respiration rates (SRR) across four land-use types, including
forest, fallow, maize, and rice fields, in a semi-deciduous forest in Ghana. The aim was to
provide baseline data and identify key soil factors influencing SRR to support mitigation
strategies. Monthly measurements of soil respiration rates (SRR) were conducted over
one year using a closed-chamber technique equipped with a COs sensor. Simultaneously,
soil physico-chemical properties, including organic matter (OM), pH, texture, and soil
moisture (SM), were assessed to investigate their influence on CO4 efflux. Stepwise multiple
regression and correlation analyses were conducted to explore relationships between SRR
and soil variables.

Results revealed significant seasonal and land-use-related differences in SRR, with higher
emissions recorded during the wet season. Fallow and cropland areas (maize and rice fields)
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exhibited the highest COs efflux, while forested areas showed the lowest emissions, likely
due to reduced disturbance and higher soil carbon stability. Among the tested variables,
OM, pH, SM, and silt content emerged as significant predictors, with the final model
explaining 58 % of the variation in SRR.

The findings highlight the importance of maintaining forest cover and adopting sus-
tainable land use practices to mitigate CO2 emissions in tropical regions. To further reduce
emissions in the AFOLU sector, policies should also support reforestation, agroforestry,
and reduced soil disturbance, which enhance soil carbon storage and promote sustainable
land use.
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