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Abstract:  The role of root signals in water deficit responses of rice (Oryza sativa L.) is 
important in the alternate flooding and drying conditions encountered in the rainfed lowlands, 
where the abundant roots in shallow soil layers may generate signals when droughted, with 
consequent reduction in stomatal conductance (gs) and growth, despite the likelihood of 

additional water in deeper soil layers. This study was conducted to confirm the presence of 
root signals, explore their nature and plant responses, consider the suitability of the methods, 
and discuss implications for adaptation under rainfed lowland drought. A split-root 
technique was used in greenhouse studies, whereby roots were divided into two sections: 
flooded and droughted. The decrease in gs and transpiration rate (Tr) due to drying of a 

portion of the roots, and their apparent recovery upon severing of this root portion, were 
consistent with the role for signals. The field study confirmed the evidence for root signals 
during progressive soil drying, whereby gs and Tr decreased before leaf water potential 

(ΨL) started to decline. The increase in leaf ABA concentration under field drought, and its 

strong association with soil moisture tension and gs, suggested its involvement in mediating 

stomatal responses during early drought in rice. The recovery in ΨL after severing of 

droughted roots in the greenhouse could be attributed to increased hydraulic conductance. 



These responses imply a role for both chemical and hydraulic signals in rice, which have 
important implications for adaptation and crop performance in contrasting rice ecosystems.
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