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Canopy Fluorescence Imaging: a Simple, Non-
Destructive Method to Monitor Crop Growth 
Mangalam Narayanan, Marc van Iersel, and Mark Haidekker 
 

The Problem: Monitoring crop growth is important in controlled environment agriculture research and 
production. Ideally such a method would be non-destructive, rapid, and easy to implement. 

Our Study: When exposed to light, plants give off a small amount of light 
in the red and far-red part of the spectrum (fluorescence). This 
fluorescence can be induced using blue LED light and captured using a 
camera equipped with a filter that allows the camera to see the 
fluorescence, but not the blue light. To do so, we equipped the camera 
with a 680 – 740 nm bandpass filter. The diagram to the right shows a 
schematic of the setup. 

Our Findings: Fluorescence imaging is an effective way to image a canopy 
(see images on bottom right). The intensity of each pixel in the image is 
much higher (i.e., brighter) for leaves as compared to the background. 
This allows for simple separation of canopy from background using 
‘intensity thresholding’ in ImageJ or other image analysis software. 
However, algae fluoresce as well. To separate algae from leaf, a 2nd 
image, using white light is taken. Algae are bright in the image with blue 
light, but dim in the image with white light. This allows for separation of 
leaves and algae. Image analysis can be automated using a 
macro developed for ImageJ. 

 

Take home message:  

• Fluorescence imaging under blue light is a simple 
way to quantify projected canopy size.  

• When algae are present, a second image under 
white light can help distinguish algae from leaves 

Diagram of the imaging setup 
inside a light-proof grow tent to 
block ambient light. 

 

 

 

 

 

 

 

Fluorescence images of lettuce with the 
background removed. 
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