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Abstract: This study investigated the effect of water deficit on growth physiology and water use efficiency of tomatoes under
soilless substrate cultivation, aiming to provide a theoretical basis for high yield and high quality in tomato production. Using tomato
varieties Hairy Powder 802 and 181 as experimental materials, 4 water deficit gradients were established, i.e., normal irrigation. mild
(80% normal irrigation), moderate (60% normal irrigation) and severe water deficit (40% normal irrigation), effects on plant height,
stem diameter, leaf area, photosynthetic parameters, yield per plant, number of fruit per plant, fruit weight per plant and water use
efficiency of different tomato varieties were investigated. Results showed that as the degree of water deficit intensified, both varieties
exhibited decreases in plant height, stem thickness and leaf area, the net photosynthetic rate (Pn), the transpiration rate (7r) and the
stomatal conductance (Gs) were getting smaller, the yield showed an overall downward trend, while water use efficiency generally
increased. Mild water deficit (80% normal irrigation) improved water use efficiency without significantly reducing yield. Compared
with variety 181, hairy powder 802 showed a relatively smaller yield reduction and higher water use efficiency, making it more
suitable for cultivation under water—deficit conditions.
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