
Change in Physical Properties of Pine Bark and Switchgrass 

Substrates Over Time 

Switchgrass has been explored as an alternative 
substrate to pine bark in the greenhouse industry.  Studies 
have shown that switchgrass can be processed to have 
optimum physical and chemical properties at the time of 
potting and this influences how the chemical properties of 
the substrate change over time.  However, little is known 
about how physical properties change over time compared 
to pine bark, which is considered to be ideally stable over 
the production period of most containerized plants.  The 
objective of this research was to document the change in 
physical properties of air space (AS), container capacity 
(CC), total porosity (TP), and bulk density (Db) of 
switchgrass compared to pine bark substrates. 

Switchgrass (60%) and pine bark (80%) 
substrates were packed into 15 cm (6 in) tall aluminum 

cores and placed in a production greenhouse with or 
without a single hibiscus plant (Hibiscus moscheutos L. 
‘Luna Red’). Physical properties of the substrates were 
measured at the beginning of the experiment and 9 to 10 
weeks later. Air space decreased over time, container 
capacity increased slightly across all treatments over time, 
and bulk density changed very little over time (Table 1, 2, 
and 3). The switchgrass substrate was more prone to 
shrinkage than the pine bark substrate, although vigorous 
hibiscus root growth reduced shrinkage in switchgrass 
substrates. Switchgrass substrates may be a viable 
alternative to pine bark substrates when growing plants 
with vigorous root systems. 

 

 
 

 
 

 

For more information, contact: James Altland, 
james.altland@ars.usda.gov, USDA-ARS- ATRU, 
27 Horticultural     Insects Research Laboratory, 
1680 Madison Avenue, Wooster, OH 44691 
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