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New approaches to study electrical signal in plant: optical recording method

and Multi-Electrode Array technique
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(1.College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China;
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Abstract: Significant progress in the investigation of spatiotemporal dynamics electrical activity in
plant has been enabled by recently developed electrophysiological techniques. The optical recording using
Voltage-Sensitive Dyes(VSD) and Multi-Electrode Array(MEA) are the two techniques with higher
spatial-temporal resolution which can observe the electrical activity from large numbers of cells
simultaneously by now. In this review, the optical recording is introduced with regard to the measuring
principle, the characteristics of VSD, construction of system, signal processing methods and the
application in plants. Meanwhile, the intrinsic characteristics of MEA system including system
composition, characteristics of electrodes, recording basis and factors involved in signal recording are
presented. For the application of MEA system in the plant, there is only one case report for the electrical
network activity in plant. In the future, some new scientific discoveries of spatial-temporal feature for
electrical signal of plant cells population will be expected by using both advanced techniques.
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Fig.2 Optical mapping system
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Fig.8 The fitting method of calculating fluorescence signal
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Fig.11 Detected membrane potential of guard and epidermal cells in leaf of Vicia faba immersed in di-4-ANEPPS using ratio method
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Fig.12 Detected membrane potential of guard and epidermal cells in leaf of Vicia faba immersed in di-4-ANEPPS using fitting method
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Fig.13 Recorded ABA-induced potential changing of guard cell protoplasts in Vicia faba using voltage-sensitive dye DIBAC; (3)
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