
Bryophytes: 
•  Are important for soil formation 
•  Provide moisture & shelter for invertebrates & small 

vertebrates 
•  Serve as a seed bed 

Little is known about bryophyte growth rates and patterns 
Bryophytes can develop from one of three propagule types 

o  Spores 
o  Fragments 
o  Specialized asexual propagules 

Objectives 
•  Develop method which utilizes GIS software to more 

accurately measure bryophyte growth. 

•  Determine differences in rate and pattern of bryophyte 
growth initiated from different propagule types. 

Growth Experiments 
• Model Organism: Tetraphis pellucida 

o Ubiquitous in northeastern forests 
o Disperses regularly using all 3 diaspore types 

•  Grown in nutrient agar 
•  Growing conditions 

o  Exposed to ambient light  
in a greenhouse 

o  Covered by plexiglass case 
 Prevents contamination 

 

Photographing Growth 
•  Constructed custom light box 
•  To ensure classification accuracy 

o  Enhanced LED lighting 
o Macro 1:1 lens 

•  One photograph / week 

Percent Cover Calculation 
•  Digitized photographs of growth 
•  ArcMap GIS Software 

o  Remote sensing techniques 
 Classification of digital images 

o Determines % cover of bryophytes 

• 
• 
• 
• 

Selecting Training Sites 
•  Pixels are selected and assigned into “classes” 

o  ie. bryophyte, non-bryophyte, lichen 
•  Signature file is created from training samples 

o  Records spectral signatures of classes 
o Allows software to perform supervised classification 

Supervised Classification  Maximum Likelihood 
•  Spectral values in classified pixels 

o  Tell software how to identify pixels 
 With same spectral value 
 Grouped in a similar way 

•  Entire image is classified into designated classes 
•  These techniques are typically used to classify land 

use types from satellite imagery. 

Grid of Raster Data 
•  Raster images contain a grid 

o  Rows & columns of cells (pixels) 
o  Each cell is assigned a value 

 0 or 1 

o Allows software to perform calculations 
 On data cells 
 ie. Area represented by certain cell types 

Determining Bryophyte Percent Cover 
•  Raster Calculation 

o    
  

Number of "bryophyte class"

Calculating Growth Rate 
•  Determine size of 1 pixel 

o Using point of reference 
 ie. Ruler in picture 

o Multiply 
   

o  Result 
 Size of bryophyte 

•  Track & record 
o  Percent Cover 
o  Relative Size of bryophyte


