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Accomplishments/Benefits to date: 

Year 1 of this project has not been completed due to timing of this report – there have been no 
significant freezing events in the Finger Lakes yet this year.   

Our initial efforts have focused on detecting bud mortality in the lab using thermal imaging.   

We randomly collected 48 Riesling canes on 12 Jan 2021. After the cane collection, we manually cut the 
basal segment with three buds from each cane and the basal segments were stored outdoor for uniform 
cooling. Prior to imaging, each cane was moved into the laboratory for approximately 15 second, and 
subsequently that cane was imaged using a scientific-grade thermal camera (A700, FLIR Systems, Inc.). 
After the thermal image acquisition, the buds of each segment were manually sliced to determine the 
mortality of primary, secondary, and tertiary buds.  

Based on the human evaluation, we selectively analyzed the thermal images for cane segments with 
dead buds. Grape buds generally showed a significantly lower temperature (~2°C) than the woody tissue 
of canes regardless of their mortality status (Figure 1). Alive buds were statistically cooler (~0.5 to 1°C) 
than dead buds. This observation held true if any or all of the primary, secondary, and tertiary buds died 
(Table 1).  

These findings suggest that 1) thermal imaging could detect grape buds without color information, 
which can reduce the cost of a sensing system; 2) thermal imaging could determine bud mortality, which 
can be potentially used for a selective grapevine pruning system. However, thermal imaging cannot 
differentiate buds with different mortality severity.  

 

Figure 1. The thermal image of cane segment #048. Ellipse 1 to 3 (top to bottom) were region of 
interests (ROIs) drawn manually for each of the three buds.  

 



Table 1. Mean and standard deviation of bud temperature (°C) and manual evaluation from the selected 
images. Manual evaluation status of ‘a’, ‘d’, and ‘m’ indicate alive, dead, and missing buds. 

Cane segment #005 #010 #013 #027 #028 #032 #038 #042 #048 
Bud #1 mean 10.95 10.38 6.70 11.00 12.04 11.19 11.45 12.08 11.43 
Bud #1 std 0.23 0.40 0.23 0.12 0.11 0.35 0.25 0.08 0.20 
Bud #1 manual d/d/d d/d/d a/a/a d/d/d a/a/a d/d/d a/a/a a/a/a d/d/d 
Bud #2 mean 10.63 9.46 7.69 10.43 12.50 11.29 11.55 12.00 10.53 
Bud #2 std 0.13 0.45 0.85 0.16 0.39 0.22 0.1 0.10 0.20 
Bud #2 manual a/a/a d/a/a d/a/a a/a/a d/d/d a/a/a a/a/a a/a/a a/a/a 
Bud #3 mean 10.52 9.24 6.62 10.49 11.90 10.67 11.92 12.40 10.37 
Bud #3 std 0.15 0.52 0.26 0.10 0.12 0.13 0.15 0.10 0.26 
Bud #3 manual a/a/a a/a/a a/a/a m/m/m a/a/a a/a/a d/a/a d/a/d a/a/a 

 

Further data is being collected at the time of writing on both Riesling and Concord.  We will have made 
significant progress by spring.   

  



Appendix: 

Impact statement:  Thermal imaging has been proven to detect bud mortality in grapevines and holds 
promise as a tool for guiding grower practices in vineyards.  

Publications: None 

 


