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Introduction; Priority Addressed: 

Compost ‘teas’ are watery extracts of compost, aimed at obtaining soluble nutrients and 
beneficial microbes from the compost in an aqueous solution that can be applied to plants, either 
as a foliar spray, soil drench or through the irrigation system. There are two basic types of 
compost tea: non-aerated compost tea, which is made by steeping compost and optional nutrient 
additives in water in an open container for a certain amount of time; and aerated compost tea, 
which is prepared by forcing air through water mixed with compost and optional additives 
(Ingham, 2003). Various studies have shown suppression of a range of fungal and bacterial plant 
pathogens (Scheuerell and Mahafee, 2002). Composts contain millions of microorganisms that 
have the ability to suppress diseases when applied to plant surfaces or soil by competition for 
nutrients, secreting secondary metabolites that are toxic to pathogens, directly parasitizing 
pathogens, or activating natural plant defense responses (Agrios, 2005).  Factors that could 
influence the effectiveness of compost teas include the quality of the compost, water source, 
added nutrients, fermentation time, temperature, pH, dilution, application equipment, application 
timing, adjuvants, and application rates (Scheuerell and Mahafee, 2002, 2006). 

While many benefits have been attributed to compost teas, research-based information on 
efficacy is limited. Plant-based as well as manure-based compost teas showed good activity 
against downy mildew as well as powdery mildew in grapes (Schilder, unpublished) and may be 
a feasible disease control option. One winemaker commented that using compost tea in the 
vineyard reduced the need for adding nitrogen to grape juice to feed the yeast for proper 
fermentation (Mark Johnson, Chateau Chantal, personal communication). The overall goal of 
this project is to determine whether compost teas provide disease suppression and nutritional 
benefits to small fruit crops, using grapes as a test crop. Another goal is to determine what 
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Figure 1. Images of the same Compost tea (CT) using four 

different methods of fermentation.  Non-aerated CT tends to 
have fewer bacteria and more ciliates, aerated teas with 
additives tend to have higher microbial densities and more 
diversity, Preactivated CTs tend to have more fungal hyphae. 

biological and chemical characteristics of compost teas are associated with beneficial effects so 
that we can provide research-based guidelines for compost tea production to growers. 
 
Objectives 

1) Evaluate a range of composts in compost teas for disease suppressiveness, 
2) Characterize microbial and chemical characteristics of compost teas and relate to disease 
suppressiveness, 
3) Test promising compost teas in vineyards for disease suppression and foliar nutrition,  
4) Formulate recommendations and share results with stakeholders. 
 
Procedures and Results   

1) Evaluate a range of composts 

in compost teas for disease 

suppressiveness 

We evaluated 20 different 
experimental and commercial 
composts in compost teas (prepared 
with and without aeration). 
Experimental composts were prepared in 
2013 at the MSU Organic Student 
Farm and contain (plant- and manure-
based) ingredients with varying C:N 
ratios. Other composts were obtained 
from commercial companies (Tuthill 
Farm, Morgan’s Composting, 
Buffaloam, Inc.). Furthermore, we 
include vermi-(worm) compost. 
Disease suppression was evaluated in 
bioassays in the greenhouse and 
laboratory (powdery mildew on 

cucumber, Botrytis blight on 
geranium, Botrytis spore germination 
on microscope slides, and Pythium 
root rot of bean). Data were analyzed 
by ANOVA and mean separation. 
Although there was considerable 
variability, the more effective compost 
teas were those made from Buffaloam, 
a commercial compost product, and 
vermicompost. Interstingly, 
Buffaloam compost tea was not very 
effective against Pythium root rot of 
dry bean and may have increased 
disease levels. Plant-based composts 
were more effective against Pythium 
root rot.   
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2) Characterize microbial and chemical characteristics of compost teas and relate to 

disease suppressiveness 

Compost teas will be microscopically analyzed for microbial content, including fungal, bacterial, 
and flagellate counts. We also plated out compost teas on agar to determine bacterial and fungal 
populations, and measured pH, oxygenation level, and CEC (salt content). The most common 
microbes in compost teas are bacteria, with fungal content being rather low. Only when compost 
teas were pre-activated (=moistened with water and mixed with oatmeal 5 days ahead of time to 
stimulate fungal development), did we see fungal mycelium. However, most of these fungi were 
Zygomycetes, which are common and fast-growing saprophytes which are early colonizers of 
organic matter. They are not known to be strong biocontrol agents. We used Biolog plates to 
determine bacterial ecological groups based on the substrates they can metabolize and used 
PetriFilm assays to determine whether E. coli is present in any of the teas (well-composted 
manure should not contain human pathogens). The Biolog assays showed that Buffaloam 
actually had a lower microbial diversity than the other composts, so diversity per se may not be 
indicative of disease suppression. We are currently in the process of identifying bacterial 
colonies from the different teas. We will conduct correlation analyses to which factors are 
associated with disease suppressiveness.  

 
 
 

3) Test most promising compost teas in vineyards for disease suppression and foliar 

nutrition 

We evaluated three compost teas under field conditions in an MSU experimental vineyard (NW 
Research Station cv. Riesling) and three commercial vineyards in NW Michigan (Mawby’s, 
Shady Lane, and Brengman Brothers). The compost teas were Dairy Doo compost + water, 
brewed under aerated conditions for 48 hours (=Lab aerated); Dairy Doo compost + water, 
steeped under still conditions for 2 weeks (=Lab, non-aerated); and a proprietary blend of Dairy 
doo compost with other ingredients, such as kelp extract and fish emulsion, brewed under 
aeration in a FlowerField brewer for 24 hours (= Morgan’s blend). Compost teas were manually 
applied to grapevines on a weekly basis from mid-July until the end of September as a drench (1 
gal per vine per week) or foliar spray with a backpack sprayer (~50-75 gal/acre equivalent). At 
the research station, the plots consisted of 3 vines, replicated four times. The control consisted of 
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no applications, or when the weather turned really dry, a 1-gal per vine drench with plain water. 
No fungicides were applied. On the commercial farms, only Morgan’s blend was applied as a 
drench or spray and compared to a control, with 3-vine plots and replicated 3 times. Powdery 
mildew was the main disease that showed up and was rated in late September. Due to severe 
winter injury, there was a limited amount of fruit. Disease was rated on the fruit but no fruit 
composition data were taken. The results showed that compost teas applied as foliar sprays 
significantly reduced powdery mildew severity on the leaves and fruit. The sprayed vines also 
stayed healthy longer (i.e. were greener at the end of the season), which was attributed to lower 
powdery mildew levels rather than a nutritional effect. The Lab compost teas (both aerated and 
non-aerated) were more effective than the Morgan’s Blend. This may be due to the fact that there 
was a higher compost: water ratio in the Lab compost teas than the Morgan’s Blend, even though 
the Morgan’s blend compost tea had additives added which should have increased microbial 
counts. Different microbes were also present in those teas as evidenced by leaf platings.  

 
For the determination of effects of compost teas on plant nutrition, petiole samples were 

taken in September in the NW station trial and sent to A&L labs in Indiana for nutrient analysis. 
We are currently awaiting the results. Soil samples were also taken from all the drench and 
control plots and analyzed by Dr. Lisa Tiemann (MSU soil biologist) for assessment of soil 
enzyme activity. She tested the activity of seven different soil enzymes (produced by soil 
microbes) and in general the compost teas suppressed microbial extracellular enzyme activity 
compared to the water-treated control, which was rather opposite of what we expected. The 
graphs are summed data of all seven enzymes assayed. The reason for the result is not clear thus 
requires further experiments to see how compost teas affect soil biological variables. In addition, 
nematode community analysis is being conducted by Dr. Haddish Melakeberhan’s laboratory 
and will be completed by the end of December, 2014.  
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4) Formulate recommendations and share results with stakeholders 

A field demonstration was held at a Parallel 45 meeting at the Northwest Horticultural Research 
Station in August 2014. Based on results of the project, recommendations will be formulated in 
an MSUE News article and a fact sheet on compost tea production (to be posted on the MSU 
grape website) once the data analysis has been completed. Results will also be shared with 
growers and other stakeholders at the 2014 GL Expo, 2015 NW Orchard and Vineyard Show, 
2015 SW Michigan Horticulture Days, the MSU Organic Reporting Session, and 2015 
Viticulture Day.  
 
Conclusions 

In greenhouse and field trials, compost teas provided disease suppression mainly by foliar 
sprays, although some beneficial effects of drenching were noted in some cases. Compost teas 
differed in their disease control efficacy depending on the disease. Buffaloam compost tea was 
the most effective against powdery mildew in cucumber and Botrytis spore germination, but 
seemed to increase Pythium root rot of bean. In vineyard trials, Dairy Doo compost tea (compost 
from Morgan’s Composting) was quite effective against powdery mildew. Aeration was not 
necessary to obtain disease suppression, so expensive equipment is not needed. However, non-
aerated teas may need to be steeped for 1 to 2 weeks. The main ‘active ingredient’ appears to be 
bacteria (like Bacillus spp. and actinomycetes) and the antibiotics they produce. However, there 
are some indications that induced resistance may also play a role. Compost teas would be 
relatively inexpensive to prepare for a few dollars per acre. Further research is needed to 
determine the effect of compost tea dilution, the interaction of fungicides and compost teas to 
determine whether compost teas can be applied with fungicide sprays, and to study the effects of 
compost teas on the foliar plant microflora. In addition, grower-made and -applied compost teas 
should be tested on farms to verify results obtained in research trials. Effects on plant and soil 
health are less clear at this point and longer-term research is needed to address these issues.  
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Justification and impacts on the Michigan industry: 

This project helps to promote sustainability of fruit production in Michigan by potentially 
reducing the number of fungicide sprays needed for production of high-quality fruit. Compost 
teas can be made inexpensively on the farm and can be a supportive element in the fruit 
production systems in Michigan. 
 
Other sources of funding (pending and awarded) related to this project: 

This project compliments a Ceres Trust Project that was funded in 2011 ($175,000 total for 3 
years, with about $27,000 remaining for 2014). In-kind matching (vineyard management and 
compost tea brewing equipment and labor, valued at about $9,000) were provided by 
participating vineyards.  
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