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Compost Teas —

The Next

Generation?

Laboratory tests using nonsterile fish waste/wood
waste compost isolate bacteria that “possibly tip
balance to improved biocontrol options.”

Martin Line and Yan Ramona

THE PREPARATION, use
and efficacy of compost
teas has been regularly fea-
tured in the pages of BioCy-
cle, with a comprehensive
report on the variables and
management appearing in
the February 2003 issue.
(i.e. “Understanding How
Compost Tea Can Control
Disease”). Compost teas
are known to be effective
against a wide range of
plant pathogens, if appro-
priately prepared and ap-
plied, with most interest

Researchers in Australia
found that fish waste
compost provided
antagonism of Lysobacter antibioticus
{vertical streak top photo) and
Pseudomonas corrugata (vertical streak
bottom photo) against some aerobic
bacterial isolates (horizontal streaks).
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being focused on the leaf
surface. We now have quite
a good understanding of
the limitations of compost
tea formulations, includ-
ing, that they can still
sometimes fail with resul-
tant loss of credibility of
the products and of their
manufacturers.

As noted in the Febru-
ary article, there is
little scientific infor-
mation on impor-
tant factors includ-
ing fermentation
temperature, degree
of aeration, pH and
dilution potential. A
major difficulty is that such
studies are restricted in relevance to the
specific substrates used to make the
compost, their relative proportions
used, the conditions of composting, and
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the holding time before the compost is
utilized. Added to this, the methods
used for quality are varied and we have
no basis for assuming that such assess-
ments are applicable to field conditions.

The alternative, traditional approach to
biological control of plant pathogens has
been to use known selected strains suited
to the purpose, with for example the U.S.
Environmental Protection Agency listing
six microorganisms (bacteria and fungi)
effective against powdery mildew of ap-
ple leaves alone. Combining composting
with microbial cultures has been particu-
larly examined by Harry Hoitink of Ohio
State University and coworkers, who
have demonstrated the controlled inocu-
lation of mature compost-amended sub-
strates for control of a variety of plant
pathogens.

Unfortunately, the utilization of com-
post as a culturing medium for biologi-
cal control agents has generally been
hampered by the perceived need to ster-
ilize the compost substrate, although in
1998 Nakasaki et al. reported successful-
ly culturing a biocontrol (Bacillus sub-
tilis) in freshly cut nonsterile grass, with
the spores surviving the thermophilic
phase to effectively rejuvenate following
application.

Work in our laboratory at the Universi-
ty of Tasmania developed this lead, re-
porting the growth of Trichoderma spp. an-
tagonistic to Sclerotinia minor and
Sclerotiuln cepivorum to high populations

The relative protection of lettuce plants is
shown in this trial of bacterial-amended
fish waste compost (5 percent w/w) at
seven weeks after planting. Pots in rows
from left to right are amended with
different microorganisms.
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in sterile or nonsterile nutrient-amended
raw wood fiber waste or mature compost
made from this material. Subsequently,
we have managed to manipulate a non-
sterile commercial fish waste-wood
waste compost to cultivate several non-
sporing biocontrol bacteria by combining
selective strategies favoring the inoculat-
ed bacteria as follows:

* The biocontrol bacteria were origi-
nally isolated from low-temperature ma-
ture compost at high dilution;

¢ Terminal hot phase compost was
used as culture substrate, after being
rapidly cooled to ambient temperatures;

¢ The compost was enriched with a nu-
trient not previously present (waste milk
whey was used, with additional supple-
ments of N and P fertilizers) and known to
be utilized by the biocontrol bacteria; and

¢ The compost was heavily inoculated
with active cultures of the biocontrol
bacteria previously cultivated on these
nutrients.

By combining these strategies, we
have managed to achieve very high cell
numbers of the inoculated bacteria in
compost (>108 cells/g dry weight), with
two nonsporing isolates achieving near-
monoculture status after 10 to 14 days
ambient incubation. The compost sub-
strate was originally at 56°C, the micro-
biota being to dominated by ther-
mophiles. Cooling to 25°C provided a
new milieu for mesophilic inocula. The
very high numbers of desired bacteria
found in compost would inevitably
translate to equivalent numbers in com-
post tea extracts.

The approach used shows that the se-
lective cultivation of both spore forming
and nonspore forming bacterial biologi-
cal control agents in bulk compost is
possible without the need for prior ster-
ilization. The effectiveness of these com-
posts in protecting lettuce plants from
attack by Sclerotinia minor was demon-
strated in a glasshouse trial, but a fol-
low-up field trial was inconclusive due
to low pathogen attack. Regardless of
this, the potential for directing the
growth of bacteria in compost matrices
is demonstrated — possibly tipping the
balance towards improved, standard-
ized biocontrol options. i

Martin Line is a Senior Lecturer in Agricultur-
al Microbiology at the University of Tasmania,
Hobart, Australia. Yan Ramona was involved in
this study as a Ph.D. student and is now at
Udayana University in Bali, Indonesia.
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