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Photosynthetic efficiency, litterfall production, and fine root dynamics under
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Abstract

Climate change has significantly affected forest ecosystems, particularly tropical forests characterized
by high climatic variability. Dry dipterocarp forests, which are adapted to dry conditions, are especially
sensitive to prolonged drought and irregular rainfall patterns. This study aimed to investigate the effects of a
50% reduction in rainfall on photosynthetic efficiency, litterfall production, and fine root dynamics in a
secondary deciduous dipterocarp forest. The study was conducted at King Mongkut’s University of
Technology Thonburi, Ratchaburi campus from March 2024 to February 2025. Five dominant tree species
were selected for observation. Photosynthetic performance was evaluated using the maximum quantum
efficiency of photosystem Il (Fv/Fm) and the Performance Index (Pl). The results showed that during the dry
season, Fv/Fm values significantly decreased in all studied species. In addition, reduced rainfall significantly
affected litter biomass production. In contrast, fine root dynamics showed a significant increase under drought
conditions, reflecting plant adaptive mechanisms to water limitation. Overall, the findings indicate that
reduced rainfall significantly influences photosynthetic efficiency, litterfall production, and fine root
dynamics, which are closely linked to carbon cycling in forest ecosystems. These results highlight species-

specific responses and the adaptive potential of forest ecosystems under future climate change scenarios.

Keywords: Drought / Fine root / Photosynthetic efficiency / Litterfall production / Secondary dry dipterocarp

forest
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