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Introduction
Growers of organic produce in the Southwestern United 

States face many challenges, including variation in water and 
temperature, and exposure to insects and disease. As a result, 
smallholder organic farmers are increasingly relying on soil 
additives such as compost tea that improve product quality, 
use less water, deter pests, and reduce reliance on chemical 
additives (Diver, 2002). But what exactly is compost tea? Do 
the benefits of using compost tea outweigh any concerns? For 
example, can it contain pathogens, and if so, do applicators 
have to worry about coming into contact with pathogens? 
This publication provides facts about making compost tea, 
and reviews both the benefits and potential disadvantages to 
help smallholder farmers to make educated decisions regard-
ing the use of compost tea. 

What is Compost Tea and How is it 
Made?

Compost is organic matter (animal product, plant product, 
or manure biosolids) that has been decomposed into a 
nutrient-rich humus-like material to be used as a fertilizer and 
soil amendment (Bezanson, 2014). Generally, compost tea is 

produced through steeping compost in water, just like a bag 
of tea in hot water, producing an organic-rich, high-nutrient 
liquid (Ingram and Millner, 2007). The smallholder farm may see 
commercially-available products with names such as “compost 
extract,” “compost leachate,” “organic tea,” or “manure tea,” but 
all of these refer to the watery end-product of circulating water 
through compost while maintaining conditions conducive to 
the microbial activity needed to break down the base organic 
material.

There are various methods used to manufacture composts 
depending on the scale of the process. Generally, small scale 
production is preferred by home gardeners or smallholder farms, 
and uses “static aerated pile” or “in-vessel reactor” methods, 
whereby compost is placed in an enclosed space and maintained 
in an aerobic state to encourage microbial biodegradation of 
organic matter (EPA, 1993). Microbial metabolism releases 
heat into the surrounding matrix, which aids in degrading 
pathogenic organisms that may be present in the raw organic 
matter. Target temperatures of ≥131°F (55°C), easily attainable 
in desert climates of the Southwest, can effectively kill most 
pathogens (Chen et al., 2011; EPA, 1993).

Figure 1 (left) No Compost Tea added to the plant. After two 2 weeks of water. 
(right) Compost Tea added to the plant. After 2 weeks of water + compost tea. 
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Though compost tea formulations are commonly available 
in garden stores, farmers’ markets, and through the internet, 
organic growers can produce their own compost tea by 
saturating available manure/compost mixtures with water and 
collecting the leachate. 

The most common methods used in smallholder compost 
tea production are listed in Table 1. Commercial and home 
formulations of compost tea are often supplemented with 
nutrient additives, including molasses, yeast, humic acid, soluble 

kelp, and fish hydrolysates (Durham, 2006). Regardless of 
which method is used, the end result is the same: a nutrient-
rich liquid that allows organic growers to effectively recycle 
animal and/or plant biomass. The nutrient-rich condition 
shared by all compost teas, while providing benefits to soils 
and plants, is also the primary reason why compost tea can 
be a potential problem, as the addition of nutrient additives 
and water can cause pathogen proliferation.

What are the Benefits of Using 
Compost Tea?

There are a number of documented benefits to applying 
compost teas to soil and/or plants, including increased soil 
water retention, improved soil fertility, and reduced reliance on 
the need for chemical pesticides and fertilizers (Dearborn, 2011). 
Regular compost also produces benefits to both plants and soils, 
but unlike compost tea, has not been acknowledged to reduce 
plant pathogens (On et al, 2015). Compost tea applied directly 
to plant foliage has been shown to suppress phytopathogens 
on a variety of edible crops, including tomatoes (Scheuerell and 
Mahaffee, 2002).

The benefits of compost tea application are enhanced in arid 
environments where irrigation water may be limited. Organic 
farms are reported to use less water than conventional farms 

(Stolze, 2000), and studies in Australia suggest a correlation 
between decreased irrigation water use and the application 
of compost tea (Hansen et al, 2001). Evidence indicates that 
increased water holding capacity in organic fields reduces 
the overall need for water application (Bot and Benit, 2005), 
but enhanced awareness of water management by organic 
farmers, in tandem with a greater willingness to directly 
observe soil moisture (Madigan et al, 2009), all conceivably 
contribute to decreased water usage with the application of 
compost tea. In addition, compost adds labile nutrients to soil, 
which in turn induces microbial proliferation. Optimal water 
supplies enhance microbial activity in the rhizosphere (Brady 
and Weil, 2010), where the labile nutrients are metabolized and 
released for plant growth. Thus, the use of compost tea can 
reduce water needed for plant growth, while concomitantly 
providing multiple benefits to the soil and plant.

Table 1. Common Aeration Compost Tea Methods 

Method of Compost Tea Processing Details Diagrams

1. Bucket-Bubbler This is the most common technique used to make 
compost tea among home growers. Aeration is 
supplied to the compost bucket using 1 or 2 hoses; 
the nozzle size does not matter as long as air is 
able to disuse through the bucket. Diffusion mats 
and aquarium-style stones and/or an impeller 
can be used to produce compost tea very rapidly 
(Ingham, 2015; Martin, 2014). This method “brews” 
mixes the composts and water together, for 3 days 
to fully extract all the nutrients from the compost.

      

     
(Garden Gate eNotes, 2010)

2.Trough This method is used for commercial production of 
compost tea. Compost, in a container with holes in 
the bottom, is suspended in the air over a trough. 
Water is poured over the compost, letting the tea 
drip from the top container into the bottom trough.  
Aeration can be added to circulate the compost 
tea, similar to the bucket method. Brew time is 
longer than bucket bubbler, can be up to 3 weeks 
because of the large volume of compost tea being 
made (Ingham, 2000).
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Are there Concerns Related to the Use 
of Compost Tea?

As stated above, compost teas are widely available, easy 
to use, and provide multiple benefits to organic gardeners; 
however, some caution should be exercised in using this 
product. Generally, commercial production of compost teas 
lacks regulation (Ingham, 2002). Though the composting process 
is adequate for destroying most pathogens, deviation from this 
process (such as addition of water and supplements during the 
brewing process, which could result in decreased temperatures 
in the compost), could result in the survival of pathogens 
commonly found in animal feces, including Salmonella, Listeria, 
and Escherichia coli (Table 2), all of which are able to proliferate 
in soil with viability of up to 20 years (van Elsas et al, 2010; 
Dhiaf et al, 2010). Thus, while animal feces are an excellent 
pre-cursor of compost tea due to high nutrient content, they 
also may carry foodborne pathogens that can potentially cause 
illness to consumers of raw produce. 

Though the potential for foodborne pathogen presence in 
compost tea is real, it must be stressed that links between 
foodborne illness and compost tea have not been established 
in peer-reviewed medical literature. Microbial populations in 
compost tea vary due to geological region, sources of starting 
material, and incubation time, and the lack of regulation 
makes it difficult to monitor pathogen presence in compost tea. 
Smallholder farmers are advised to follow the guidelines in the 
next section to assure maximum likelihood of safe production 
and minimum pathogen exposure. 

Consumers of commercially available compost teas should 
have an awareness that, in addition to pathogens, formulations 
may bear a microbial signature of soils local to where the 

compost tea was manufactured. Generally, this is not an issue, as 
proper treatment will kill all microbes (beneficial and otherwise), 
but mixing microbes from different soil regions could potentially 
introduce non-indigenous soil-borne plant pathogens and other 
non-beneficial microbes (Leaf Filter Gutter Protection, 2016). 
Microbes are known to influence soil pH, nutrient cycling, and 
water content; thus adding non-native soil microbes could have 
negative effects on soil composition (Brady and Weil, 2010).

Common Pathogenic Bacteria Species 
found in Compost Teas

In the United States, foodborne illness affects about 48 million 
people annually according to the Centers for Disease Control 
(CDC). There are many pathogenic bacteria that cause foodborne 
illness, including Escherichia coli, Salmonella and Listeria, each of 
which have been found in compost tea (Ingham, 2000).

Guidelines for Safe Use and Handling 
of Compost Tea

As stated above, foodborne illness has not been connected to 
the use of compost teas used on produce that is consumed raw, 
but the potential for pathogen exposure exists. To decrease the 
risk of foodborne illness, growers can implement these four 
easy-to-follow recommendations:
1. Use compost tea only on non-edible plants or on non-edible 

portions of plants: By far the best preventative measure for 
avoiding pathogen exposure is to use compost teas only 
on non-edible plants. By limiting the use of compost to 
non-edible plants, there is less chance of pathogen transfer 
into the human food chain. United States Department of 
Agriculture (USDA) guidelines state that compost teas 

Pathogenic Bacteria Common Properties Timeline of illness Symptoms of 
Infection

Escherichia coli
(E. coli)

•   Most E. coli species do not cause illness
•  There are specific strains of E. coli that can 

cause illness. The most notorious is E.coli 
O157:H7, which is one of the most common 
causes of foodborne outbreaks in leafy greens 
and meats (Wang et al., 2016; Solomon et al, 
2003)

Symptoms occur 6-48 h after 
ingestion

Can last 1-7 days

Nausea
Vomiting
Diarrhea

Fever

Salmonella

•  One of the leading causes of foodborne illness 
in the U.S. and worldwide

•  Commonly found in the intestines of animals, 
including, chickens, turtles, and lizards (Crum, 
2005)

Symptoms occur 6-72 h after 
ingestion

Can last 4-7 days

Nausea
Bloody vomiting

Cramps
Bloody diarrhea

Fever
Headache 

Listeria

•   Commonly found in soil and water
•   Not as common as Salmonella and E. coli 

outbreaks, but the mortality rate is very high, 
resulting in death in up to 30% of cases

•   Listeria has the ability to grow in colder condi-
tions (Madigan et al, 2009; Farber et al, 1996)

Symptoms occur 3-70 days after 
ingestion

Fever
Muscle Aches

Nausea 
Diarrhea

Table 2. Foodborne Pathogens Found in Animal Feces
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should not be used on edible crops unless it is important 
for the production of crops.

 When compost teas are used on edible crops, it is suggested 
that they be applied to the soil above plant roots, rather 
than directly to the foliage. Following application, growers 
should adhere to the 90-120 day rule set by the USDA.  The 
90-120 day rule states that compost applied to crop soil 
should not be harvested within 120 days when edible crop is 
in contact with the soil, and not harvested within 90 days of 
all other edible crops. This rule applies to all compost, even 
if no animal by-product has been used in the production 
of the compost, because there is the potential of pathogen 
growth (USDA, 2000). 

2. During compost production ensure bacterial killing 
temperatures: Living in the arid Southwest, temperatures 
in spring and summer will usually heat compost to 
above a temperature of 131°F needed to kill pathogenic 
microorganisms. However, temperatures in fall and winter 
can create conditions for pathogenic bacterial growth. When 
making compost for compost teas, use in home gardens 
or smallholder organic farms, monitoring of interior 
temperature of the compost, along with constant turning 
to aerate the composting mixture, should result in minimal 
survival of pathogens.

3. Wash hands and clothing immediately after gardening: Proper 
hand washing is the most effective measure for preventing 
the contraction and spreading of foodborne illness. Since E. 
coli, Salmonella and Listeria are all commonly found in soil 
and water, and are not limited to compost and compost teas, 
thoroughly washing your hands and clothes will reduce the 
likelihood of spread of disease (CDC, 2015). 

4. Be aware of the lack of regulation in commercial compost 
tea production: When buying commercially-produced 
compost teas, organic producers should keep in mind that 
regulations for this product are limited, and sometimes 
non-existent. As a result, labels will provide only the most 
limited product information. However, reputable sellers 
and compost tea producers, if asked, should be able to 
provide information regarding the initial contents of the 
compost and bacterial monitoring data, especially E coli. An 
inability or refusal to provide such data should make the 
consumer more cautious, making guidelines 1 to 3 (above) 
all the more important. 

 The benefits of compost tea, including delivery of a 
high-nutrient, natural plant fertilizer in a way that 
provides multiple benefits to the plants and soil, are well 
documented. Adherence to the four easy guidelines stated 
above will help in assuring the production of safe and 
sustainable fresh produce using compost teas. 
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