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Statement of the problem: Stomatal Closure is the mechanism employed by plats to avoid drought stress. Drought stress 

causes phytohormone abscisic acid (ABA), an endogenous messenger in plant abiotic stress, to influence the closure of sto-

mata, the aperture between two guard cells located on plant leaves, within few minutes of experiencing drought stress. ABA 

molecular signaling network is complex with many elements participating to achieve stomatal closure. The function of this 

system is not fully understood and many reactions in it are yet to be unraveled. This study explores the function of the ABA 

signaling network computationally to gain useful insights. 

Methodology & Theoretical Orientation: This study used the ABA molecular signaling network expanded from literature to 

develop Boolean computational models to explore its function using synchronous and asynchronous updates. 

Findings: The Boolean modelling in synchronous mode revealed a robust signal flow towards closure and closure mainte-

nance. The model revealed rapid stomatal closure followed by convergence to eight limit cycle attractors representing steady 

state dynamics of the ABA system. The process was further refined in the more biologically realistic asynchronous update to 

identify biologically reliable dynamics of ABA signaling system. Results revealed that the model successfully captured the 

temporal hierarchy of ABA signaling events, as observed in the experimental literature. Further, the system achieved the 

stomatal closure within five minutes at the earliest and reached limit cycle attractors during steady state dynamics. 

Conclusion: This study shows that ABA signaling system robustly achieves stomatal closure with a defined temporal hierar-

chy. The findings of the study are useful for improving plant resistance under climate change.
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