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 Basic principles of composting, quality 

 USDA National Organic Program (NOP) Rules 

 Compost Use in Organic Production  



Transformation of raw organic  
materials into biologically-stable,  
humus-like substances suitable for  
growing plants. 
 
Composting is a BIOLOGICAL 
process 
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 Mesophilic phase: 
moderate temps., 
lasts for a few days 

 Thermophilic phase: 
high temps., lasts 
from a few days to 
several weeks 

 Curing and 
maturation phase: 
moderate to ambient 
temps., lasts 1-2 
months. 



Temperature Changes in an 
Average Compost Pile 
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A= mesophilic 
B= thermophilic 
C= curing 
D= maturation 



 Manures 

 Landscape debris 

 Food scraps 

 Food processing wastes 

 Straw 

 Wood chips 

 

 



 Balance of C and N, loose and tight, heavy 
and light, wet and dry 

 Rule of thumb: 3:1 by volume 

 Recipe calculators useful– for multiple 
feedstocks, parameters  

 Obtain samples of major feedstocks and try 
some variations 





 Turning with bucket loader 

 Passive aeration system with perforated tubes 

 Aerated static pile 

 



Requirements for Aerobic, Thermophilic 
Composting 

Parameter Reasonable 
Range 

Preferred 
Range 

C:N Ratio 20:1-40:1 25:1-30:1 

% Moisture  40-65% 50-60% 

O2 Conc. > 5% ~10% 

Particle size 3-13 mm variable 

pH 5.5-9.0 6.5-8.0 

Temperature 43-66 
o
C 54-60

 o
C 

 

 





 Using worms that are natural “eaters” of organic 

material (red wigglers most common) 

 Requires high moisture (65-80%), moderate 

temperatures (40-80 oF) 

 Works well with high moisture feedstocks 

 Best to feed worms pre-ground food waste including 

vegetable scraps, coffee grounds, egg shells 

 Continuous flow or batch technologies are typical 

 





 pH 
 Soluble salts 
 Moisture content 
 Ash content, % OM 
 C:N ratio 
 Available nutrients: available N, P, K, Ca, Mg, 

micros 
 Heavy metals, possible contaminants 
 Particle size, bulk density, water holding capacity 
 Maturity (germination or plant growth test) 
 Biological stability 
 Potential for disease suppression 



 High available 
nutrients: N forms, P, 
K, etc. 

 Heterogeneous, high 
volume 

 Very biologically active 

 Wet with strong odor 

 Contains weed seeds, 
pathogens 

 90-120 day restriction 

 Low available 
nutrients, esp. N 

 Relatively 
homogeneous, reduced 
volume 

 Biologically stable 

 Moist-dry with non-
offensive odor 

 Weed seeds, 
pathogens killed 

 No time restrictions 



Symptom     Remedy 
 
Plant toxicity   Longer curing period 
 
Physical contaminants Screen material for  
    stones, “trash” 
 
Clumping    Allow drying before  
    screening 
 
Septic/rotten egg odor  Return to curing pile;  
    increase porosity with  
    bulking agent, place  
    perforated tubes at base 



Symptom     Remedy 
 
Ammonia odors   Return to active  
    composting or curing;  
    blend with high C feedstock 
 
High salts    Dilution is solution - blend  
    compost with soil, peat,  
    other organic amendments 
     
    Cure and stockpile  
    compost uncovered to allow  
    precipitation to flush salts 





 1990  Congress passes Organic Foods 
Production Act 

 1997  First proposed rule 286,000 comments 
later... 

 2000 Revised proposed rule 

 2001 Rule becomes final 

 2002 Rule is published 



Manage plant and animal materials to 
improve soil organic matter and prevent  
contamination: 
– raw manure  
– composted plant and animal materials 
– uncomposted plant materials 



“The product of a managed process through  
which microorganisms break down plant and animal  
materials into more available forms suitable for  
application to the soil. 
Compost must be produced through a process  
that combines plant and animal materials with an initial  
C:N ratio of between 25:1 and 40:1.  
 
Producers using an in-vessel or static aerated pile 
system must maintain the composting materials at a  
temperature between 131°F and 170°F for three days.  
 
Producers using a windrow system must maintain  
the composting materials at a temperature between  
131°F and 170°F for 15 days, during which time, the  
materials must be turned a minimum of five times.” 



 Plant and animal materials (and their ash 

 “Natural” non-agricultural materials 

 Mined substances of low and high solubility 

 Synthetic materials accepted by OMRI 



 Any synthetic substance not included on the 

National List 

 Ash, grit or screenings from sewage sludge 

(biosolids) 



 If compost achieves 131deg.F for 3 days and 
pile mixed/managed to ensure all of 
feedstocks achieve this temperature, compost 
is acceptable. 

 Vermicompost acceptable if:  

 made from acceptable feedstocks 

 aerobic conditions are maintained 

 moisture maintained at 70-90% 

 Composting for 12 months outdoors and 4 
months indoors (60 days for continuous flow) 



 Potable water must be used to make compost tea and for any 
dilution before application.   

 Equipment used to prepare compost tea must be sanitized 
before use. 

 Compost tea should be made with compliant compost or 
vermicompost. 

 Compost tea made without compost tea additives can be applied 
without restriction.  

 Compost tea made with additives can be applied without 
restriction if the compost tea production system has been pre-
tested and meets EPA water quality guidelines.  

 If compost tea made with additives has not been pre-tested for  
indicator bacteria, its use on food crops is restricted to the 
90/120 day pre-harvest interval. 



 Peat substitute (container mixes) 

 Soil conditioner (source of organic matter) 

 Slow release source of nutrients 

 Disease suppression 

 Mulch (weed control, moisture and 
temperature regulation) 



 Application rates -low 
to moderate(5-25 
t/acre) 

 Application timing -
spring vs. fall 

 Surface application 
vs. incorporation 



 Spring applied composts should be biologically 
stable; fall applications reduced importance of 
biological stability. 

 Surface applied composts can have coarse 
materials (wood chips, bark) and high 
biological activity; incorporated should not.  

 Biologically active composts may promote 
greater soil aggregation than biologically 
stable composts. 



 Biologically stable composts more likely to 
provide some plant nutrients 

 Unstable composts will tie up plant nutrients 
over the short term 

 Composts derived from high nutrient 
feedstocks (manure, meat and poultry 
processing wastes) will have greater nutrient 
value than composts derived from low 
nutrient feedstocks (yard debris, woody 
materials, food scraps) 



 Very biologically stable 
(low respiration rate) 

 Low soluble salts (<3 
mmhos/cm in saturated 
paste extract) 

 Close to neutral pH (6.5-
7.5) 

 Weed seed free 

 Consider blending with 
peat or other acceptable 
organic mix constituents 
(compost can comprise 
up to 50% of total 
volume) 



 WasteNOT-Organics: Converting Organic Wastes into Soil 
Resources 
 www.wastenot-organics.wisc.edu/ 

  Guidance Compost And Vermicompost In Organic Crop 
Production 
 www.nj.gov/agriculture/divisions/md/pdf/compostguidance.pdf 

 

  Regulation and Certification of Composts - Compost Fact Sheet 
#2 
 cwmi.css.cornell.edu/compostfs2.pdf 

 
Compost and Manure - OEFFA 

 www.oeffa.org/.../Compost%20and%20Manure%20-
%20Fact%20Sh...7 

 

 The US Composting Council 
 http://compostingcouncil.org/ 
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