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Introduction
Compost:  
	 - Well decomposed OM when added to 
	   soil improves soil health & plant productivity 
 
Composting (Compost Manufacturing):  
	 - Procedure to enhance the natural aerobic  
	   or anaerobic decomposition of OM to make 
	   the process more efficient 



Composting Process

   OMb +              ➔ OMt  + 

b = biodegradable 
t = transformed (humus-like)



Composting Basics
Optimizing the microbial environment 
	 - Nutrients 
	 - Air (O2)/porosity  
	 - Moisture	 
	 - Particle size 
	 - Bulk Density



Composting Basics
Optimizing the microbial environment 

	 Nutrients: Carbon (C) & Nitrogen (N) 
  	 - C:N ~ 20-40  30 
	 - > optimum = insufficient nitrogen  
	 - < optimum = nitrogenous gas  
	 	 	 	 	 	  (NH3/N2/N2O) losses 

	 C:P ~ 100-150 
	 C:S ~ 200-300



Material (feedstock) C:N Moisture %   

Plant Residues 
Corn stalks 60-73 12 

Fruit wastes 20-49 62-88 

Vegetable produce 15-20 87 

Animal Residues 
Crab wastes 5 47 

Fish wastes 4 76 

Poultry carcasses 5 65 

Shrimp wastes 3 78 

Manures 
Broiler litter 12-15 22-46 

Beef 11-30 67-87 

Dairy 13 83 

Horse 22-50 59-79 

Layers 3-10 62-75 

Sheep 13-20 60-75 

Swine 9-19 65-91 

Straw, Hay, Silage 
Corn silage 38-43 65-68 

Straw 48-150 4-27

Wood and Paper 
Sawdust 200-750 19-65



Composting Basics
Optimizing the microbial environment 

	 Air (oxygen) 
	 	 - < 5% oxygen = anaerobic conditions 
	  
	 	 - porosity ~ 35-50% 
	 	 	 > 50% = high heat loss 
	 	 	 < 35% = anaerobic conditions	 
	  
	 	 > 40 lbs/ft3 = anaerobic conditions



Composting Basics
Optimizing the microbial environment 

	 Anaerobic (vs Aerobic) 
	 	 - less efficient 
	 	 - incomplete OM decomposition 
	 	 - obnoxious odors 
	 	 - toxics or toxin generation



Composting Basics
Optimizing the microbial environment 

	 Moisture: ~ 40-60% 
	 	 - > optimum = low O2, compaction, slow  
	    	  decomposition & odors 
	 	 - < optimum = inhibited decomposition 
 
	 	 	 → hand squeeze test & other methods



Material (feedstock) C:N Moisture %   

Plant Residues 
Corn stalks 60-73 12 

Fruit wastes 20-49 62-88 

Vegetable produce 15-20 87 

Animal Residues 
Crab wastes 5 47 

Fish wastes 4 76 

Poultry carcasses 5 65 

Shrimp wastes 3 78 

Manures 
Broiler litter 12-15 22-46 

Beef 11-30 67-87 

Dairy 13 83 

Horse 22-50 59-79 

Layers 3-10 62-75 

Sheep 13-20 60-75 

Swine 9-19 65-91 

Straw, Hay, Silage 
Corn silage 38-43 65-68 

Straw 48-150 4-27

Wood and Paper 
Sawdust 200-750 19-65



Composting Basics
Optimizing the microbial environment 

	 Particle size 
	 	 - surface effects 
	 	 - small particles = high surface area 
	 	 - < 2” (ideal; mixed)



Composting Basics
Optimizing the microbial environment 

	 Bulk density 
	 	 > 40 lbs/ft3 = anaerobic conditions 
	 	 - 5 gallons of water weighs ~42 pounds 
	 	 - Pounds of material in a 5-gallon pail  
	 	 multiplied by 40 equals bulk density of the  
	 	 material in units of pounds/yard3 

	 	 > 1080 lbs/yd3 = anaerobic conditions



Feedstock Recipe Examples
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It’s Trial and Error Sometimes!



Calculators

• https://puyallup.wsu.edu/soils/compost-mix-
calculator/ 

• https://compostingtechnology.com/compost-
calculator/ 

• https://compost.css.cornell.edu/download.html 
• https://vtfoodcycle.com/news-resources/resource-

library/compost-recipe-calculator
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