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Healthy	  Soils	  Possess…..	  

•   Adequate Micronutrients 

•   Strong CEC 

•   Adequate Moisture Holding Capacity 

•   Excellent “Cohesion” 

•   Complex “Soil-life”  
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A	  funcKoning	  food	  web	  is	  EssenKal	  to	  Soil	  ProducKvity	  
From: Soil Biology Primer 
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SOIL	  BOURNE	  PATHOGENS	  
•  PYTHIUM-‐-‐[Root	  Rot]	  
•  RHIZOCTONIA-‐-‐[“Black	  Scurf”-‐-‐potatoes]	  
•  FUSARIUM-‐-‐[Wilt]	  

•  PHYTHOPTHERA-‐-‐[Potato	  Blight]	  
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Disease	  Triangle	  

•  SuscepKble	  Host	  
•  Virulent	  Pathogen	  
•  Favorable	  Environment	  

	  All	  three	  must	  occur	  simultaneously!!	  
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DISEASE	  CONTROL	  

• Must	  understand	  Disease	  Cycle	  
• 5	  Step	  Process:	  
– Exclusion	  
– Avoidance	  
– EradicaKon	  
– ProtecKon	  
– Resistance	  	  
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Biological	  vs.	  Non	  Biological	  Disease	  Control	  

– Man-‐made	  chemicals	  	  
•  PotenKal	  harm	  to	  “non-‐target”	  species	  
•  Oden	  require	  “quaranKne”	  Kme-‐period	  
•  Problems	  with	  drid	  
•  Expensive	  to	  apply	  

– Compost	  Tea	  
•  All	  natural	  (non-‐harmful)	  
•  No	  quaranKne	  periods	  
•  Generally	  topically	  applied	  
•  Foliage	  
•  Root	  System	  
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Pesticide Drift 
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What	  does	  compost	  tea	  contain?	  

•  plant	  nutrients	  and	  
humic	  acids	  

•  acKve	  bacteria	  
•  acKve	  fungi	  
•  protozoa	  	  
•  nematodes	  
•  products	  of	  microbes	  
that	  can	  have	  anKbioKc	  
properKes	  

Photo from: Compost Food Web slide show 
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Why	  compost	  tea?	  	  Why	  now?	  

•  Increasing	  societal	  concern	  for	  health	  and	  environment	  
and	  organic	  producKon	  

•  Lack	  of	  disease	  control	  mechanisms	  for	  organic	  farmers	  
and	  gardeners	  
–  RestricKng	  agrochemicals	  due	  to	  recognized	  toxicity,	  for	  

example	  FQPA	  
•  Organic	  farmers	  need	  control	  methods	  that	  work	  

within	  a	  holisKc	  system	  
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Benefits	  of	  compost	  tea	  
•  Nutrient	  applicaKon	  
•  Disease	  control	  

– Foliar	  disease	  
– Root	  disease	  

•  InoculaKon	  of	  funcKoning	  soil	  
food	  web	  
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How	  to	  Achieve	  Disease	  Suppression	  
	   	  “One-‐Two	  Punch”	  
•  1st	  punch	  

– 	  In	  the	  soil	  
• Tea	  and	  
Compost	  

•  2nd	  punch	  
– 	  Foliar	  spray	  on	  
the	  plant	  
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HeaKng	  (PasteurizaKon)	  will	  
render	  Compost	  Tea	  ineffecKve	  
at	  suppressing	  plant	  diseases!!	  	  



                  MAINE DEPARTMENT OF ENVIRONMENTAL PROTECTION                              www.maine.gov/dep             



                  MAINE DEPARTMENT OF ENVIRONMENTAL PROTECTION                              www.maine.gov/dep             

PATHWAYS	  OF	  SUPPRESSION	  	  

•  COMPETITION	  
•  ANTIBIOTIC	  SECRETIONS	  
•  PREDATION	  
•  INDUCED	  SYSTEMIC	  RESISTANCE	  
•  GROWTH	  PROMOTER	  
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The plant on the right was treated with  
compost.  Both were exposed to Pythium. 
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AnKbiosis:	  what	  organisms	  and	  
metabolites	  may	  be	  involved?	  

•  Bacteria-‐	  Bacillus,	  Pseudomonas,	  Serran2a	  

•  Yeast-‐	  Sporobolomyces,	  Cryptococcus	  
•  Fungi-‐	  	  Trichoderma,	  Gliocladium	  and	  Penicillium	  

	  Chemicals	  involved	  -‐	  phenols,	  amino	  acids,	  low	  
molecular	  weight	  non-‐protein	  (someKmes	  
produced	  by	  fermentaKon	  and	  other	  Kmes	  
already	  within	  compost)	  
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Antagonistic bacteria restricting fungal growth by  
diffusible toxic compound 
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Trichoderma colonizing Pythium 

Trichoderma punctures in  
Rhizoctonia hypha 
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TRANSFORMING	  RAW	  ORGANICS	  
INTO	  A	  MATURE	  COMPOST	  	  
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MATURE	  VS	  STABLE	  

•  Immature	  compost	  can	  be	  air	  
dried	  and	  be	  made	  to	  look	  
stable	  (arKfically!!)	  

•  Adding	  moisture	  and	  agitaKng	  
it	  will	  renew	  biological	  acKvity.	  	  
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CAUTION	  !!!!!!	  
IMMATURE	  COMPOST	  
CAN	  ACT	  AS	  AN	  
HERBICIDE	  
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Compost Tea 

Leachate	  
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Not	  to	  be	  confused	  with:	  

Manure	  tea	  made	  as	  
a	  nutrient	  source	  

Plant	  extracts	  or	  herbal	  
teas	  for	  disease	  control	  
or	  plant	  health,	  for	  
example	  biodynamic	  
preparaKons	  

Photos: Eliot Coleman’s European tour 
(Diver 2001) 
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COMPOST	  TEA	  RECIPE	  
• 1	  gallon	  of	  compost	  in	  a	  permeable	  cloth.	  
• 5	  gallons	  of	  water.	  
• Soak	  at	  least	  3	  d	  at	  15-‐25°C	  (50-‐70	  °F),	  sKr	  3	  Kmes.	  
• Surfactant	  may	  be	  added	  (not	  sugar-‐based)	  

– -‐PotenKal	  E.	  coli	  re-‐growth	  
– -‐Use	  Tween-‐20	  or	  Nu-‐film	  117	  (Woods	  End)	  

• Strain	  and	  use	  as	  soon	  as	  possible.	  
– -‐Coarse	  filter	  preferred	  

• Repeat	  every	  7	  days.	  	  
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Aerated	  Compost	  Tea	  (ACT)	  
• Oxygen	  is	  added	  via	  bubbling	  diffuser	  during	  
fermentaKon.	  	  
– higher	  costs,	  energy	  
– liXle	  research,	  some	  disease	  control	  reports	  

• Numerous	  companies/models	  for	  sale:	  
– SoSoil	  Soup:	  	  	  
– www.soilsoup.com	  
– Microb	  Brewer:	  	  	  
– www.microbbrewer.com	  
– Growing	  SoluKons:	  
– 	  www.growingsoluKons.com	  
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Soil	  Soup	  
	  www.soilsoup.com	  
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Microb	  Brewer	  
www.	  microbbrewer.com	  
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What	  happens	  in	  the	  compost	  tea	  while	  
brewing?	  	   	   	   	   	  	  
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From: Book and Chichester 

From:	  Book	  and	  Chichester	  
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From: Book and Chichester 
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Making	  Compost	  Tea…NOP	  RecommendaZons	  
•  Compost	  Extract-‐Compost	  is	  steeped	  in	  water	  for	  <	  1	  

hour.	  

•  Compost	  Tea-‐Compost	  is	  steeped	  in	  water	  for	  >	  1	  
hour,	  and…	  

•  If	  aerated-‐10-‐50	  parts	  water	  to	  1	  part	  compost;	  
aerate	  for	  12-‐24	  hours	  and	  use	  right	  away.	  

•  Non-‐aerated-‐3-‐10	  parts	  water	  to	  1	  part	  compost;	  
soak	  up	  to	  3	  weeks	  (sKr	  ocassionally)	  and	  use	  
right	  away.	  
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Using	  Compost	  Tea…NOP	  RecommendaZons	  
•  Use	  NOP	  recognized	  compost	  
•  No	  RestricKons:	  

•  Compost	  Tea	  without	  addiKves	  
•  Compost	  extracts	  
•  Compost	  tea	  with	  addiKves	  (if	  meets	  EPA	  water	  

quality	  for	  E.	  coli	  and	  enterococci.	  
•  90-‐120	  day	  pre-‐harvest	  restricKon:	  

•  Untested	  teas	  or	  addiKves	  
•  Soil	  applicaKons	  of	  raw	  manure	  or	  extracts	  

•  Prohibited:	  
•  Foliar	  applicaKons	  of	  raw	  manure/extracts	  
•  Use	  of	  teas	  for	  edible	  sprout	  producKon	  
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Compost	  Teas—Basic	  Tenants	  

•  Undiluted	  watery	  extracts	  are	  prepared	  3—
10	  days	  before	  intended	  use.	  

•  Using	  mature,	  microbiologically	  acZve	  
compost.	  

•  Animal	  manure	  most	  effecZve.	  
•  Coarse	  filtraZon	  best,	  surfactant	  opZonal.	  
•  Spray	  as	  needed	  and	  repeat!!	  
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ANIMAL AND PLANT HEALTH INSPECTION SERVICE 

Beagle brigade QUESTIONS? 



QUESTIONS?	  

PLEASE	  USE	  THE	  GO	  TO	  WEBINAR	  DIALOGUE	  BOX	  

Pennsylvania 

Recycling Markets CenterRMC
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