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BACKGROUND 
Many factors (lime, media 
components, water quality, 
fertilizer, plant species, plant 
growth rate, and leaching) 
contribute to the changes of 
media-pH. The best research 
approach to understand pH 
change is to develop an 
overall model using all  
interacting factors. 
One key component of the 

pH system is un-reacted 
“residual” lime in the media.  
Residual lime buffers the 
growing media, by resisting a 
drop in pH over time. Soilless 
media are poorly buffered 
(lack resistance) to pH 
change. When no residual 
lime remains, media-pH 
could change very quickly, 
e.g., within a week causing 
crop losses. In this project, 
we developed a series of 
protocols to test limestone 
reactivity and measure 
residual lime in container 
media (Huang, et al. 2007a& 
2007c). We developed a 

model to quantify how 
media-pH responds to 
reactive and residual portions 
of limestone (Fisher, et al. 
2006). This report will focus 
on how limestone particle 
sizes and residual limestone 
concentration affect pH 
buffering capacity of the 
media. 

MATERIALS AND 
METHODS 
Nine research substrates were 
developed for the project. 
They varied in the type, rate, 
and particle size of limestone. 
The research substrates 
contained 70% peat and:30% 
perlite (by volume) with 
dolomitic hydrated lime at 
2.1 g·L-1, followed by 
incorporation of dolomitic 
carbonate limestone with 10 
to 20, 20 to 60, 60 to 100, or 
100 to 200 US mesh particle 
sizes at 0, 1.5 or 3.0 g·L-1. 
In addition, 10 commercial 
container substrates were 
selected that represented a 
range of residual limestone 
concentrations typical for 
container plant production in 
North America.  Substrate-
pH buffering was quantified 
by measuring the pH change 
following either (a) mineral 
acid HCl drenches without 
plants (samples of each 
substrate were received one 
dose of 0, 20, 40, 60, 80, or 

100 meq of 0.5 N HCl·L-1 of 
substrate and substrate-pH 
was measured 7 days after 
the drench); or (b) a 
greenhouse experiment where 
an ammonium-based (acidic) 
or nitrate-based (basic) 
fertilizer was applied to 
Impatiens for 6 weeks.   

RESULTS 
Increasing the residual lime 
concentration (as calcium 
carbonate equivalence: CCE) 
in substrates increased pH 
buffering to either a dose of 
acid drench or when 
Impatiens were grown with 
ammonium fertilizer. 
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Figure 1.The relationship between 
initial residual CCE and pH4 5 
Buffering Capacity when substrates 
received a drench of HCl acid. 

The pH4.5 Buffering Capacity 
(meq acid per liter of 
substrate required to drop 
substrate-pH to 4.5) 
estimated for each 
commercial substrate using 
the acid HCl drenches is 
shown in Figure 1 and was 
positively correlated with the 
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