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Status of Compost-Amended Potting Mixes 
Naturally Suppressive to Soilborne Diseases 
of Floricultural Crops 

During the 1960s, the nursery industry 
across the United States explored the 
possibility of using wood industry wastes 
as peat substitutes in container media to 
reduce production costs. Procedures for 
aging or cornposting of tree bark were 
developed to avoid nitrogen irnrnobili- 
zation and aIIelopathy toxin problems 
associated with fresh bark (1  I). The 
wettability of bark also was improved 
by this process. The best technology was 
developed for pine bark, and cornposted 
pine bark is  the most widely used peat 
substitute in container media today. 
During the past decade, similar proce- 
dures have been developed for composts 
produced from food industry and agri- 
culturat wastes and from municipal 
sewage sludges. A t  present, emphasis is 
on composting of yard wastes-that 
fraction in municipat solid waste con- 
sisting of leaves, brush, and grass 
dippings. 

Early during the utilization of com- 
posts, improved plant growth and 
decreased losses caused by Phytaphthora 
root rots were observed side benefits 
(7,11). In practice, control of this and 
other diseases is at least as effeaive as 
that obtained with fungicides. In many 
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parts of the world, the nursery industry 
relies heavily on composts for control of 
diseases caused by soilborne plant 
pathogens of crops produced in containers. 

Composts must be of consistent 
quality and maturity to be used success- 
fully in container media. Variability in 
quality is the principal factor limiting use 
of compost for this purpose. tn ground 
bed or field agriculture, maturity is less 
important as long as composts are 
applied well ahead of planting to allow 
for additional stabilization. 

Maturity of composts, as related to the 
potential for improved plant growth, can 
now be predicted (13). In addition, as 
a result of increased research on bioIog- 
ical control during the 198Qs, infoma- 
tion is  now available that facilitates 
formulation of container media capable 
of suppressing several soilborne diseases, 
includingthose caused by Fwriurn spp., 
Phytophihora spp.,  Pyihium spp., 
Rhizocionia solani Kiihn, and other 
pathogens. To maintain quality related 
to both plant growth and disease control, 
producers of compost must understand 
the processes involved in this method of 
biologicaI controI. 

The Cornposting Process 
The composting process can bedivided 

into three phases. The first i s  during the 
first 2448  hours as temperatures grad- 
ually rise to 40-50 C and when sugars 
and other easily biodegradable sub- 
stances are destroyed. During the second 
phase, when temperatures of 4 - 6 5  C 
prevail, cellulose and other substances 
that arc less biodegradable are destroyed. 
Lignins, the darker components in plant 
tissues, break down even more slowty, 

but the rate varies among plant species. 
Plant pathogens, weed steds. and Uo- 
control agents-with the exception of 
Bacillus spp.-also are killed by the heat 
generated during this high-temperature 
phase of the process (2,1 I) .  Compost 
piles must be turned frequently to expose 
all parts to high temperatures and pro- 
duce a homogeneous product. 

The third, or curing, phase of eom- 
posting begins as the concentrations of 
readily biodegradable components in 
wastes decline. As a result, rates of de- 
composition and heat output, as well as 
temperatures, decline. k t  this time, 
mesophilic microorganisms recolonize 
the compost from the outer, low- 
temperature layer into the pile. By this 
time, humic substances are accumulating 
in increasing quantities. Mature com- 
posts consist largely of lignins, humic 
substances, and biomass and have a dark 
color. 

Biocontrol agents that recolonize 
composts after peak heating include 
Bacillus spp., Enterobacter spp., Flavo- 
bacterium balusiinum Harrison, Pseudo- 
monos spp., other bacterial genera, and 
Sirepiomyces spp., as well as Tricho- 
derma spp., Gliocladium virens J. H. 
Miller, J.E. Giddens, & A.A. Foster, and 
other fungi (4,8,l I),  

Mechanlsms af Biologleal 
Control in Composts 

Two mechanisms of biological control, 
based on competition, antibiosis, and 
hyperparasitism, have been described lor 
compost-amended substrates. Propagules 
of nutrient-dependent plant pathogens, 
including Pyrhium and Phylophrhora 
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