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Effects of different degree drought stress in multiple growth stages on evapotranspiration and yield of soybean
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Abstract: To provide data support for improving water-saving efficiency and reducing drought-induced yield losses in
soybean cultivation, a potted drought stress experiment on summer soybeans was conducted in 2023 at the Xinmaqiao
Agricultural Water Experimental Station, Anhui Province. A total of 27 treatments were designed by combining three
irrigation levels—non-drought, mild drought, and severe drought—applied at branching, flowering-podding, and seed-filling
stages. The effects of drought stress at multiple growth stages on evapotranspiration, yield and WUE of summer soybean were
analyzed. The results show that: (DSoybeans without drought stress throughout the entire growth period (CK) had the highest
evapotranspiration, averaging 351.0 mm per plant. In contrast, soybeans experiencing severe drought during both
flowering-podding and seed-filling stages, or during branching (severe or mild), had the lowest evapotranspiration, averaging
150.0 mm per plant. The highest yield soybeans (54.2 g per pot) was recorded under mild drought stress only during the
branching stage, while the lowest yield (11.5 g per pot) occurred under severe drought during flowering-podding and
seed-filling stages, or severe or mild drought during branching. (@ Among single-stage drought treatments, only drought
stress during the flowering-podding stage caused the greatest reductions in evapotranspiration and yield compared to other
growth stages under similar drought severity. For the same growth stage, severe drought resulted in lower evapotranspiration
and yield than mild drought. In multi-stage drought treatments, mild drought during the branching and flowering-podding
stage followed by consistent drought levels or no drought during the seed-filling stage increased evapotranspiration by
4.2%~13.2% and yield by 10.2%~36.7% compared to non-drought conditions during branching. &)Some treatments showed
higher yield and WUE compared to CK. In two groups with mild drought during branching and no drought during seed-filling,
soybean yield under no drought or mild drought during the flowering-podding stage increased by 14.2% and 10.1%,
respectively, relative to CK. WUE improved by 0.4%~29.5% in 11 treatments without severe drought during
flowering-podding and seed-filling stages. The highest WUE was observed under mild drought during both flowering-podding
and seed-filling stages, combined with mild or severe drought during branching.

Keywords: soybean drought test; multiple growth periods; evapotranspiration; yield; water use efficiency; Xinmagiao

Agricultural and Water Resources Integrated Experimental Station
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