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Abstract: Ochroma lagopus, an important fast-growing tropical timber tree species, has been successfully
introduced and cultivated in the tropical regions of southwest China. However, the region’s distinct tropical
monsoon climate, characterized by a pronounced seasonal drought lasting half a year, poses significant challenges
to growth and large-scale industrial production of O. lagopus. To reveal the response mechanism of O. lagopus
seedlings to drought, gradient water stress treatments were set up. The key photosynthetic parameters, such as net
photosynthetic rate (P,), stomatal conductance (gs), intercellular CO2 concentration (C;), transpiration rate (T;),
and water use efficiency (WUE) were measured. Growth indicators, such as plant height and basal diameter, as
well as biomass allocation characteristics, such as dry weight and proportion of roots, stems, and leaves were
monitored. The effects of drought stress on the photosynthetic physiology and growth characteristics of O.
lagopus seedlings were systematically studied. The results showed that drought stress significantly inhibited the

plant height, ground diameter and biomass accumulation of O. lagopus seedlings. Under mild drought stress, Py,
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gs and C; decreased simultaneously, indicating that stomatal limitation was the main cause of photosynthetic
inhibition. The significant reduction in biomass under mild to moderate drought was mainly due to the insufficient
supply of carbon assimilates caused by restricted photosynthesis. At the same time, the increase in WUE helped
maintain the balance between water conservation and carbon assimilation under drought conditions. Therefore, in
the field cultivation of O. lagopus, providing appropriate water supply through water-saving irrigation techniques
such as drip irrigation during the dry season to maintain soil moisture at 80% to 85% of field capacity can

significantly improve the photosynthetic efficiency and biomass accumulation capacity of O. lagopus, thereby

achieving the purpose of optimizing the cultivation management of O. lagopus and increasing wood volume.
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Fig. 1 Responses of photosynthetic parameters of Ochroma lagopus seedlings to different water stress. CK: Control; QD: Mild drought; ZD: Moderate drought;

P,: Photosynthetic rate; g,: Stomatal conductance; C;: Intercellular CO: concentration; T,: Transpiration rate; WUE: Water use efficiency. Different letters upon

column indicate significant differences at 0.05 level. The same below
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Fig. 2 Responses of Ochroma lagopus seedling growth to water stress. BD: Base diameter; H: Height; GRD: Growth rate of diameter; GRH: Growth rate of height.
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Fig. 4 Correlation between photosynthetic rate and biomass of Ochroma lagopus seedlings. RB: Root biomass; SB: Stem biomass; LB: Leaf biomass; TB: Total

biomass; P,: Photosynthetic rate.
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