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Figure 1: (a) Photo of a fabricated chemFET-based nitrate 
plant sensor. (b-d) Major fabrication steps for the sensor. 
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Figure 2: Schematic of the plant sensor system. 

Figure 3: Drain current response of the sensor chip to 
different nitrate concentrations of standard solutions. The 
inset shows the calibration plot at Vg = 5 V.  

Figure. 4: (a) Calibration plots of the sensor at different 
environmental temperatures. (b) Calibration plot of the 
temperature sensing unit. 

Table 1: Ion selectivity coefficients of the nitrate sensor
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Figure. 5: (a) Repeatability test of the sensor in response to 
alternating 1 ppm and 500 ppm nitrate concentrations for 
multiple cycles. (b) Selectivity test of the sensor in different 
sample solutions with mixtures of interference and nitrate 
ions and nitrate with 1:1 molar ratio. 

Figure. 6: (a) Experimental setup for in-planta nitrate 
measurement using the fabricated sensors. (b-c) Photos of 
the plant sensor inserted to the stalk of corn plants. (d) 
Several plants were covered by black bags to shield lights. 

Figure 7: (a) Response of the accumulative nitrate level in 
the stalk of corn plants to light and water irrigation. All the 
plants were fertigated using slow release nitrogen fertilizer. 
Light was shielded for one group of plants at 97-107 hr 
(see Fig. 6d), while remaining on for the other group. (b) 
Response of the accumulative nitrate level in the stalk of 
corn plants to light and water irrgation, where two 
different N fertilizer rates were aplied to two groups of 
plants.  
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