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8:30 to 9:458:30 to 9:45 HandsHands--on: Preparing compost teaon: Preparing compost tea

10:00 to 11:3010:00 to 11:30 Soil biologySoil biology 
““RecipesRecipes”” for making teafor making tea

11:30 to 12:0011:30 to 12:00 ““RecipesRecipes”” for using teafor using tea

Compost teaCompost tea
and its impact on Soil biologyand its impact on Soil biology



Tools for today – Hand-outs



Tools for today – Great resources



Publication available for free on the web
Or purchase a print copy from www.swcs.org



Using compost tea in agriculture
Sheppard in vegetables (Oregon) and Sonja in organic apples (B.C.)



Using compost tea in landscapes
Ground up Services (Oregon) and Organic Soil Solutions (Ontario)



Using compost tea in urban areas
Texas State Highway Department (ISA conference, Portland OR, 2012)



Compost tea is applied after planting of trees



Nick at Lawn Jockey (Washington State)



Sheena at Creative Gardens (Seattle)



These people are using compost tea.  Why ?



Why use compost tea ?

S. Scheuerell and W. Mahafee
Oregon State University

Compost Science & Utilization 
2002

- To introduce 
beneficial microorganisms
- To improve plant growth

- To prevent diseases 
(damping off, Botrytis mold)

But success depends 
on a number of factors.



Traditional method - Compost tea from steepage
Method of Amigo Cantisano, California, 2001



Compost tea from Steepage 
Recipe from Amigo Bob, California, 2002

Set-up
55 gallon plastic or metal barrel
50 gallons clean water (not chlorinated)

Ingredients
10 gallons of quality compost
0.5 pound Algrow Kelp Extract Powder
0.5 pound Mermaid’s Fish powder
1 gallon molasses

The more air the better
Suspend the compost above the tank



The new method – Compost tea from aeration



Earth Tea Brewer 
near Portland, Oregon

Note the pipes 
with 90o angles

An early model of compost tea brewer



Commercial machine for home gardeners



Actively Aerated Compost Tea 
Dr. Elaine Ingham. 2005. Compost Tea Brewing Manual

Basic recipe for 50 gallons of water
7 kg of compost
250 grams of soluble cold-water kelp 
100 ml of plant extract material (yucca, comfrey, etc.)

Bacterial tea
Add 500 ml of black strap molasses
1 to 6 ounces plant extract (yucca, comfrey)

Fungal tea
Add 600 ml of humic acids
250 grams of fish hydrolysate (not emulsion)
Add mycorrhizal inoculum at the time of spraying



Note « bacterial tea » and « fungal tea »

Basic recipe for 50 gallons of water
7 kg of compost
250 grams of soluble cold-water kelp 
100 ml of plant extract material (yucca, comfrey, etc.)

Bacterial tea
Add 500 ml of black strap molasses
1 to 6 ounces plant extract (yucca, comfrey)

Fungal tea
Add 600 ml of humic acids
250 grams of fish hydrolysate (not emulsion)
Add mycorrhizal inoculum at the time of spraying



QuestionQuestion

What is the difference betweenWhat is the difference between 
““bacterial teabacterial tea”” and and ““fungal teafungal tea”” ??

Why should we aim to produceWhy should we aim to produce 
one type of compost teaone type of compost tea 

over another type ?over another type ?



“Soil Biology Primer” 
U.S. Soil and Water 
Conservation Society 

www.swcs.org
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Dr. E. Ingham, « Soil Biology Primer », 2002
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Soil Microbial Succession 
Dr. E. Ingham, Soil Foodweb Inc, 2002

Bare parent material
100% bacterial

Weedy fields and early grasses
Fungi to bacteria ratio of 0.1 to 0.3 (rich in bacteria)

Grasses, vegetables
Vegetables: fungi to bacteria ratio of 0.75
Row crops: fungi to bacteria ratio of 1:1

Shrubs and trees
Shrubs and vines: fungi to bacteria ratio of 2 to 5
Deciduous trees: fungi to bacteria ratio of 5 to 100
Conifers and old-growth forest: ratio of 100 to 1,000



In 2004 

Sonja Peters brewing 
compost tea in our lab

What we knew then:

1) Use good quality compost

2) Use good quality water

3) Supply lots of air

4) Use immediately



Our early teas: lots of variability 
Testing at Soil Foodweb Inc., Corvallis Oregon, 2004

Tea # Bacteria
(biomass in ppm)

Fungi
(biomass in ppm)

E. Coli
(C.F.U. / ml)

Target

Tea #1

Tea #2

Tea #3

Tea #4

Tea #5



Our early teas: lots of variability 
Testing at Soil Foodweb Inc., Corvallis Oregon, 2004

Tea # Bacteria
(biomass in ppm)

Fungi
(biomass in ppm)

E. Coli
(C.F.U. / ml)

Target 150 - 3000 2 - 20 < 3.2

Tea #1 3,968 0.31 9,680

Tea #2 4,992 12.8 1,810

Tea #3 8,320 57.4 0.0

Tea #4 1,184 0.62 0.0

Tea #5 3,456 12.2 0.0



Sonja Peters in our laboratory
Comparative brewing from 2006 to 2009



Compost tea recipe 
Our best attempt

Water
15 to 20 liters, any source, aerate to remove chlorine

Compost
1 liter (500 grams) + Worm castings 0.5 L (285 grams)

Other ingredients
Humic extract 30 ml
Kelp (cold-water source) 30 ml
Fish fertilizer 15 ml

Brew for 5 hours, then remove ingredients
Continue brewing another 15 hours



Let’s examine some results from our brewings



Samples are examined after dilution plating,
epifluorescent staining then a light microscope



Date Bacteria
(total, ppm)

Fungi
(total, ppm)

Flagellate
(# / ml)

Amoeba
(# / ml)

Ciliate
(# / ml)

16 Jan
23 Jan

6 Feb
13 Feb
27 Feb
06 Mar
20 Mar
27 Mar
3 Apr

Results for same recipe, same machine 
K.I.S. brewer, Standard recipe, Results from Soil FoodWeb Canada, January to April 2006



Date Bacteria
(total, ppm)

Fungi
(total, ppm)

Flagellate
(# / ml)

Amoeba
(# / ml)

Ciliate
(# / ml)

16 Jan 7552 20 13863 575
23 Jan 12032 25 4606 8318 2

6 Feb 7168 34 5753 831 4
13 Feb 6912 44 --- --- ---
27 Feb 6784 39 2772 831 0
06 Mar 8704 15 13863 575 0
20 Mar 6272 25 31644 57536 4
27 Mar 11520 28 13863 31644 4
3 Apr 5760 27 57536 4263 4

Results for same recipe, same machine 
K.I.S. brewer, Standard recipe, Results from Soil FoodWeb Canada, January to April 2006



Date Bacteria
(total, ppm)

Fungi
(total, ppm)

Flagellate
(# / ml)

Amoeba
(# / ml)

Ciliate
(# / ml)

16 Jan 7552 20 13863 575
23 Jan 12032 25 4606 8318 2

6 Feb 7168 34 5753 831 4
13 Feb 6912 44 --- --- ---
27 Feb 6784 39 2772 831 0
06 Mar 8704 15 13863 575 0
20 Mar 6272 25 31644 57536 4
27 Mar 11520 28 13863 31644 4
3 Apr 5760 27 57536 4263 4

Bacteria is usually high in compost tea



Team questionTeam question

What is the role of bacteria in the soil ?What is the role of bacteria in the soil ?
Can you describe one type of soil bacteria ?Can you describe one type of soil bacteria ?

When would we want a When would we want a ““bacterial teabacterial tea”” ??



Use your resource materialsUse your resource materials



University 
textbook

12th Edition
1999

What is the role of bacteria in the soil ?



“Bacteria are small, single-celled organisms …
A gram of soil typically contains 20,000 species…

They breakdown organic matter in soil…”

What is the role of bacteria in the soil ?

“Bacteria are usually the most important group
in the breakdown of hydrocarbon compounds,

such as gasoline and diesel fuel.”



Ingredients added to aerate compost tea
They are now called “biostimulants”



1st World Congress on Biostimulants
November 2012 in Strasbourg, France



The best review on the science of biostimulants
Available on the web, 32 pages



Humic acid, one ingredient in compost tea



“Seedlings
grown on HA-treated 
germination papers

had higher dry root weights
than those

grown on DI or NC-treated 
germination papers.”

Evans and Li. 2003. Evans and Li. 2003. 
HortTechnologyHortTechnology



Back to our comparative brewing…
No humic acid, standard 30 ml, also 50% rate and 4X rate
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QuestionQuestion

What is the role of fungi in the soil ?What is the role of fungi in the soil ?
Can you describe one type of soil fungi ?Can you describe one type of soil fungi ?

When would we want a When would we want a ““fungal teafungal tea”” ??



What is the role of fungi in the soil ?

“Fungal mycelia are visible as white strands…
Fungi depend on organic materials…

They dominate biomass and activity in soils…”
“Fungi play major roles in the processes of

humus formation and aggregate stabilization.”



Formation and maintenance of soil aggregates
One of the most important and most difficult task in soil management



Treatment Bacteria
(total, ppm)

Fungi
(total, ppm)

Standard tea recipe

Humic acid only

Humic acid in compost tea 
Impact on total bacteria and fungi, results from Soil FoodWeb Canada, Jan 2006

Tecologic Multi-dynamic Humic extract in Bob’s Brewer 5 gallon



Treatment Bacteria
(total, ppm)

Fungi
(total, ppm)

Standard tea recipe 8448 25

Humic acid only 25 0

Humic acid in compost tea 
Impact on total bacteria and fungi, results from Soil FoodWeb Canada, Jan 2006

Tecologic Multi-dynamic Humic extract in Bob’s Brewer 5 gallon



Treatment Bacteria
(total, ppm)

Fungi
(total, ppm)

Standard tea recipe 8448 25

Humic acid only 25 0

If fungi do not come from If fungi do not come from humichumic acid,acid, 
where do they come from ?where do they come from ?



Different composts to prepare tea 
Impact on total fungi, results from Soil FoodWeb Canada, March 2006 
Glengrow and Byland’s are yard waste; Nature’s Gold is sewage sludge
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Different composts to prepare tea 
Impact on total fungi, results from Soil FoodWeb Canada, March 2006 
Glengrow and Byland’s are yard waste; Nature’s Gold is sewage sludge
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Vermicompost, one ingredient in compost tea
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Vermicompost to prepare tea 
Impact on flagellates, results from Soil FoodWeb Canada, Feb 2006 

Vermicompost: Nurturing Nature Organics.  Composted yard waste: Glengrow



0

10000

20000

30000

Vermicompost 285
grams

Yard waste 485
grams

Yard waste 240 gr
+ Vermicompost

140 gr

Yard waste 485 gr
+ Vermicompost

285 gr    **

Vermicompost to prepare tea 
Impact on flagellates, results from Soil FoodWeb Canada, Feb 2006 

Vermicompost: Nurturing Nature Organics.  Composted yard waste: Glengrow



White filaments in compost – Strands of fungi



“Activate” fungal growth with protein food
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Oat flour mixed at 12% concentration (90 grams), Bob’s Brewer 5 gallon
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Oat flour mixed at 12% concentration (90 grams), Bob’s Brewer 5 gallon
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QuestionQuestion

Flagellates are one type of protozoa.Flagellates are one type of protozoa.

What is the role of protozoa in the soil ?What is the role of protozoa in the soil ?
Can you describe one type of soil protozoa ?Can you describe one type of soil protozoa ?

When would we want a When would we want a ““protozoalprotozoal teatea”” ??



Dr. Elaine 
Ingham

Written for 
growers

2006



“Protozoa make nutrients available to plants...
Protozoa eat bacteria and release nitrogen...
They are flagellates, amoebae and ciliates…”

What is the role of protozoa in the soil ?



Components of soil foodweb 
«Fruit crop ecology and management», Michigan State University, 2002



Bacteria: 
Production of organic « glues »

Fungi: 
Sticky networks of hyphae

Earthworms: 
Burrowing and molding activities

Protozoa: 
Release nitrogen

Components of soil foodweb 
«Fruit crop ecology and management», Michigan State University, 2002



Back to the comparative brewing in our lab…



Why do we aerate for so many hours ?
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Standard recipe, samples collected at intervals, stored in a refrigerator
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Aeration time in brewing 
Impact on flagellates, results from Soil FoodWeb Canada, Feb 2006 

Standard recipe, samples collected at intervals, stored in a refrigerator
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Build-your-own compost tea brewer
Left: Pennsylvania Dept Environment   Right: “Teaming with microbes”



Testing home-made vs commercial brewers
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Impact on total fungi, results from Soil FoodWeb Canada, March 2008
Home made: Pennsylvania and Teaming.  Commercial: Bob’s and Jaybee
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Compost tea recipe 
Our best attempt

Water
15 to 20 liters, any source, aerate to remove chlorine

Compost
1 liter (500 grams) + Worm castings 0.5 L (285 grams)

Other ingredients
Humic extract 30 ml
Kelp (cold-water source) 30 ml
Fish fertilizer 15 ml

Brew for 5 hours, then remove ingredients
Continue brewing another 15 hours



Trial in organic apple orchards in 2004
Comparing soil application of compost or compost tea or tea over compost



Compost tea: impact on soil biology 
Trial at W.S. Mennell, Cawston.  Results from Soil FoodWeb Oregon, 2004

Treatment Bacteria
(biomass in ppm)

Fungi
(biomass in ppm)

Flagellate
(biomass in ppm)

Target 150 - 300 150 - 300 > 10,000

Untreated

Manure

Tea 3 apps

Manure 
+ Tea



Compost tea: impact on soil biology 
Trial at W.S. Mennell, Cawston.  Results from Soil FoodWeb Oregon, 2004

Treatment Bacteria
(biomass in ppm)

Fungi
(biomass in ppm)

Flagellate
(biomass in ppm)

Target 150 - 300 150 - 300 > 10,000

Untreated 1,143 199 3,336

Manure 3,592 198 7,065

Tea 3 apps 2,902 326 1,679

Manure 
+ Tea

1,150 1,196 3,385



8:30 to 9:458:30 to 9:45 HandsHands--on: Preparing compost teaon: Preparing compost tea

10:00 to 11:3010:00 to 11:30 Soil biologySoil biology 
““RecipesRecipes”” for making teafor making tea

11:30 to 12:0011:30 to 12:00 ““RecipesRecipes”” for using teafor using tea

Compost teaCompost tea
and its impact on Soil biologyand its impact on Soil biology



Compost teaCompost tea

Any question ?Any question ?



Compost tea experiments 
Testing at Soil FoodWeb Inc., Vulcan Alberta, 2006

Date Lab report Variation in recipe
Jan 16 08-00160 Varying amounts of humic acid

Jan 23 08-00161 Varying amounts of seaweed

Feb 06 08-00163 Varying amounts of fish fertiliser

Feb 13 08-00166 Ingredients but no compost

Feb 27 08-00170 Compost with one ingredient only

Mar 06 08-00171 Compost alone or vermicompost alone

Mar 20 08-00174 Varying duration of water aeration

Mar 27 08-00179 Using different composts

Apr 3 08-00182 Varying duration of compost activation

Apr 7 08-00190 Varying length of brewing

May 29 08-00252 Varying amounts of RootShield



Kelp or Seaweed, one ingredient in compost tea



Ascophyllus nodosum has the best qualities



Crouch et al. 1992.
J Plant Physiology

““It isIt is 
well documentedwell documented 
that commercialthat commercial 

seaweed preparationsseaweed preparations 
improve plant growth.  improve plant growth.  
Many of these effects Many of these effects 
have been attributedhave been attributed 
to the presence ofto the presence of 
growth substances, growth substances, 

particularlyparticularly 
the the cytokininscytokinins …”…”
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Fish fertiliser, one ingredient in compost tea



““These results These results 
suggestsuggest

that fish emulsion that fish emulsion 
has bothhas both

nutritive valuenutritive value
for plant growthfor plant growth

as well asas well as
disease suppressive disease suppressive 

propertiesproperties””..

Abbasi, Conn, 
Lazarovits

2004
Canadian Journal
of Plant Pathology
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Picture by Vic Zavala, SoilFoodWeb list serve, 2005

Claims of larger vegetables with compost tea



E.C. Typical use

0.3 Tap water

0.5 – 0.75 For seedlings

0.75 to 1.25 To grow plants

1.25 to 1.75 Rich fertilisation

Above 2.0 Risk of salt injury

Electrical Conductivity (E.C.) 
An indirect measure of fertiliser content
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In-house testing with Hannah digital pens, January 2006
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Compost tea: nutrient quality 
K.I.S. 5-gallon brewer + K.I.S compost and ingredients 

Testing at Griffin Laboratories, Kelowna, 2004

Analysis Tap water
(City of Kelowna)

Compost tea
(K.I.S. commercial tea)

pH 7.6 5.6

Conductivity 0.20 2.70

Nitrogen (ppm) 0 118.0

Phosphorus 
(ppm)

1.1 10.3

Potassium (ppm) 7.9 418.6



Picture by Vic Zavala, SoilFoodWeb list serve, 2005

Are the larger vegetables from tea or from EC ?



All good.All good.

Next,Next,
the raw datathe raw data



Treatment Bacteria
(total, ppm)

Fungi
(total, ppm)

Flagellate
(# / ml)

Amoeba
(# / ml)

Ciliates
(# / ml)

Standard
tea recipe

8448 25 --- --- ---

Humic
acid only

25 0 --- --- ---

Humic acid in compost tea 
Impact on total fungi, results from Soil FoodWeb Canada, Jan 2006

Tecologic Multi-dynamic Humic extract in Bob’s Brewer 5 gallon



Humic 
acid

Bacteria
(total, ppm)

Fungi
(total, ppm)

Flagellate
(# / ml)

Amoeba
(# / ml)

Ciliates
(# / ml)

0 ml 8576 23 5753 831 0

15 ml 10752 19 5753 1386 0

30 ml 8960 72 5753 575 0

120 ml 9344 15 5753 3570 0

Humic acid in compost tea 
Impact on total fungi, resuls from Soil FoodWeb Canada, Jan 2006

Tecologic Multi-dynamic Humic extract in Bob’s Brewer 5 gallon



Treatment Bacteria
(total, 
ppm)

Fungi
(total, 
ppm)

Flagellate
(# / ml)

Amoeba
(# / ml)

Ciliate
(# / ml)

Glengrow 5888 13 5753 4263 4

Nature’s Gold 4736 14 152495 575 13

Byland’s young 5504 18 13863 1386 4

Byland’s mature 7808 35 138 46 5

Different composts to prepare tea 
Impact on total fungi, results from Soil FoodWeb Canada, March 2006 
Glengrow and Byland’s are yard waste; Nature’s Gold is sewage sludge



Treatment Bacteria
(total, 
ppm)

Fungi
(total, 
ppm)

Flagellate
(# / ml)

Amoeba
(# / ml)

Ciliate
(# / ml)

Vermicompost 
285 gr

2432 37 5 460

Yard waste 485 
gr

3904 14 4606 277

Vermi 140 gr +
Yard 240 gr

6656 18 8318 1386

Vermi 285 gr + 
Yard 485 gr

7936 16 27725 277

Vermicompost to prepare tea 
Impact on flagellates, results from Soil FoodWeb Canada, Feb 2006 
Nurturing Nature Organics, BC.  Glengrow is composted yard waste



Treatment Bacteria
(total, ppm)

Fungi
(total, 
ppm)

Flagellate
(# / ml)

Amoeba
(# / ml)

Ciliate
(# / ml)

Pre 6 days 9856 130 57536 13863 4

Pre 4 days 9856 264 27725 3570 5

Pre 8 hours 8960 656 4606 2772 0

At start 10112 241 4606 2772 1

Activation of compost 
Impact on flagellates, results from Soil FoodWeb Canada, Feb 2006 

Oat flour mixed at 12% concentration (90 grams), Bob’s Brewer 5 gallon



Treatment Bacteria
(total, ppm)

Fungi
(total, 
ppm)

Flagellate
(# / ml)

Amoeba
(# / ml)

Ciliate
(# / ml)

Pre 6 days 9856 130 57536 13863 4

Pre 4 days 9856 264 27725 3570 5

Pre 8 hours 8960 656 4606 2772 0

At start 10112 241 4606 2772 1

Activation of compost 
Impact on flagellates, results from Soil FoodWeb Canada, Feb 2006 

Oat flour mixed at 12% concentration (90 grams), Bob’s Brewer 5 gallon



Treatment Bacteria
(total, ppm)

Fungi
(total, ppm)

Flagellate
(# / ml)

Amoeba
(# / ml)

Ciliates
(# / ml)

Standard
tea recipe

8448 25 --- --- ---

Seaweed 
only

112 0.1 --- --- ---

Kelp in compost tea 
Impact on total fungi, results from Soil FoodWeb Canada, Jan 2006 

Turbo SE 0-4-4 (Ascophyllum n.) in Bob’s Brewer 5 gallon



Kelp Bacteria
(total, ppm)

Fungi
(total, ppm)

Flagellate
(# / ml)

Amoeba
(# / ml)

Ciliates
(# / ml)

0 ml 8832 20 5753 575 1

15 ml 10240 28 35700 1525 2

30 ml 9344 25 27725 2772 0

120 ml 9856 88 27725 426 0

Kelp in compost tea 
Impact on total fungi, results from Soil FoodWeb Canada, Jan 2006 

Turbo SE 0-4-4 (Ascophyllum n.) in Bob’s Brewer 5 gallon



Treatment Bacteria
(total, ppm)

Fungi
(total, ppm)

Flagellate
(# / ml)

Amoeba
(# / ml)

Ciliates
(# / ml)

Standard
tea recipe

8448 25 --- --- ---

Fish only 243 0.3 --- --- ---

Fish fertiliser in compost tea 
Impact on total fungi, results from Soil FoodWeb Canada, Jan 2006 

Turbo SE 0-4-4 (Ascophyllum n.) in Bob’s Brewer 5 gallon



Fish 
fertiliser

Bacteria
(total, ppm)

Fungi
(total, ppm)

Flagellat 
e

(# / ml)

Amoeba
(# / ml)

Ciliates
(# / ml)

0 ml 9344 11 13863 4606 3

15 ml 896 12 3570 3570 4

30 ml 7552 36 13863 277 1

120 ml 9472 76 5753 3164 0

Fish fertiliser in compost tea 
Impact on total fungi, results from Soil FoodWeb Canada, Jan 2006 

Turbo SE 0-4-4 (Ascophyllum n.) in Bob’s Brewer 5 gallon



Traditional method - Compost tea from steepage



Treatment Bacteria
(total, ppm)

Fungi
(total, ppm)

Flagellate
(# / ml)

Amoeba
(# / ml)

Ciliates
(# / ml)

Steepage
1:3

14720 16 1386 2772 5

Steepage
1:5

11776 19 1386 1386 5

Steepage
1:15

1114 6 138 138 4

Aerated 5376 9 135 575 1

Steepage vs Actively aerated 
Impact on biology, results from Soil FoodWeb Canada, March 2008

Steepage recipe from Al-Dahmani et al.  Ratio is volume of compost to volume of water
Actively aerated from Bob’s Brewer 5 gallon



Compost tea:Compost tea:

Can we Can we really really 
turn waterturn water 
into gold ?into gold ?
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