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What kind can be composted?

Composting Manure

Presenter
Presentation Notes
Cow ManureHorse ManurePig ManureRabbit ManureSheep, Goat, Llama, and Alpaca ManureChicken ManureDog PoopCat Poop



• To help with some of the challenges of managing manure and 
meeting environmental regulations

• Composting is a possible alternative to handling manure
• There are several benefits

Why Compost Manure?





Reduced Volume = Composting reduces the volume and density 
of manure approximately 50 to 65 percent.
Adds Organic Matter
Reduces the need for fertilizer
Reduces potential for soil erosion
Nitrogen in compost is more stable than in manure = Less 
susceptible to leaching.
Properly prepared compost is free of viable weed seeds

Manure Compost Benefits

Presenter
Presentation Notes
In 2009 the University of North Dakota did a study that compared the energy required of a 180 head feedlot operation that applied raw manure and composted manure to agriculture fields.  They concluded that composting and applying livestock compost is more energy efficient than hauling raw manure.  The decrease in volume and mass from composting reduced the hauling requirements enough to offset the energy required to compost.  The energy ratio was 1.56 to 1 energy units.



Marketable Product:
• Gardeners, landscapers, vegetable farmers, turf growers, golf course 

operators, and ornament crop growers
Disease Causing Organisms can be destroyed
Has been proven to be a safe and effective bedding material 
for livestock, including milking cows
It is a more desirable product to most folks, where manure is 
not always.

Benefits Continued



• Time
• Space 
• Money
• Contains less Nitrogen than fresh manure
• Salt concentration
• Herbicide carryover

Manure Compost Disadvantages
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Some disadvantages of composting manure include: Time, Space and money requirementsTime: Composting requires labor to monitor and turn itSpace: Requires a good size space if composting a considerable amount of manure, it may also need to be under cover if it is in a rainy areaMoney: Initial investment may be low if equipment from the farm can be used but if a lot of composting is being done special equipment may need to be purchasedContains less N than fresh manure: Most of the nutrients in compost must be mineralized in the soil before they are available to plants.  Often less than 15% of the nitrogen is available in the first cropping season.Salt Concentration: As manure wastes are composted and dried, the salt concentration of the mix can increase.  Some plants are very sensitive to soil salinity and may be damaged by compost used as fertilizer.Herbicide carryover: Some herbicides that are sprayed on forage crops can be very persistent and pass through the animal which means they could be in the compost and plants that are planted in that compost could be damaged.



Compost
• Slow – release form of nutrients
• Easier to spread
• Lower potential to degrade water 

quality
• Less likely to contain weed seeds
• Higher investment of time and 

money
• Reduced pathogen levels
• More expensive to purchase
• Fewer odors
• Improves soil tilth

Composted VS. Un-composted 
Manure

Manure
• Usually higher nutrient content
• Sometimes difficult to spread
• Higher potential to degrade water 

quality
• More likely to contain weed seeds
• Lower investment of time or 

money
• Potential for higher pathogen 

levels
• Less expensive to purchase
• Odors sometimes a problem
• Improves soil tilth
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What are the pros and cons of using un-composted and composted manure?Both should be incorporated.  Fresh manure should be incorporated 6-8 inches deep 12 hours after application and compost 6-8 inches deep when ever possible. Salts and Nitrogen in fresh manure tend to be high especially in poultry manure.  To avoid  damage don’t plant anything in the area for 3-4 weeks.  Fresh manure should never be used on actively growing fruits or vegetables because of the potential to transmit human pathogens like E. coli.  Fresh manure can be used in the garden but spread it and work it in in the fall.  This will eliminate the concern for pathogens.  In some ways, these two are similar and in other ways, they are quite different



Effective composting is affected by four major factors:
• Aeration
• Nutrient Balance
• Moisture Content
• Temperature
If these four factors are properly controlled, composting will take 
place at a very rapid pace.

The Process
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Composting is more than just piling the material up and letting it sit.Composting is the active management of manure and bedding to aid in the decomposition of organic materials by micororganisms under controlled conditions.  



Key element in efficient composting
Aeration

Aerated Bin Composting Demo Photo Gallery
Rutgers University
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Composting is an aerobic process, meaning that it requires lots of oxygen.  Air can be provided by stirring or mixing the pile or forced in with fans or blowers.Turning is important for good aeration of windrows that don’t have forced air running through them.  It restores pore space so that air can move through the pile more easily.  It also mixes in the sections of the pile that have not reached the desired temperature.



Aeration Continued



Carbon to Nitrogen (C:N) Ratio in the compost pile

Composting is successful when the pile is 20-40 parts of carbon 
per part of nitrogen.

Ideal ratio is 25:1 to 30:1

Nutrient Balance
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If the ratio is two low, excess nitrogen is converted to ammonia and escapes into the atmosphere, causing undesirable odors.  If the ratio is too high, the rate of composting decreases.



Waste Management and Composting 
UMass Extension

Rabbit Manure is 2% N, 1%P, 1%K

Sheep 17:1

Swine 15:1
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Low C:N supplies N to plantsHigh C:N ties up N by biological immobilizationRabbit pellets can be used right out of the hutch to top dress the flower garden or lawn.Rabbit manure has four times more nutrients than cow or horse manure and is twice as rich as chicken manure. Cow, horse and chicken manure are considered “hot” and need to be composted (well-rotted) to use as fertilizers. One of the best things about rabbit manure is it doesn’t need to be composted. Rabbit manure is organic matter and improves poor soil structure, drainage and moisture retention. It improves the life cycle of microorganisms in the soil. Worms love rabbit manure. It is not as smelly as other manures and is easy to handle. One doe and her offspring can produce a ton of manure in one year. 



• Ideally 60% moisture after the original mixing
• Below 40% moisture the rate of decomposition decreases 

rapidly
• In general try to keep the moisture content between 40% and 

65%.
• May need to add moisture if to dry or cover if too wet
• A mixture with 50% moisture will feel damp to the touch but not 

soggy

Moisture Content
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When the moisture content exceeds 60%, oxygen movement is inhibited and the process becomes more anaerobic.  



• Pile will start out at the outside temperature when it is first 
mixed and can reach 150 degrees in two days.

• The maximum compost rate occurs between 110 degrees F and 
150 degrees F

• Research has shown that 131 degrees F for 3 days will kill all 
parasites, weed seeds, and disease – causing organisms

Temperature
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Frequent turning of windrows helps maintain the desired porosity and release trapped heat and gases. Turning also exchanges the material so that all of the material can be exposed to high temperatures. When the temperature drops below 110°F, the microbial activity has declined and the pile should be turned. When the temperature doesn’t increase after turning, the composting process is complete.



Efficient Composting
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It often is necessary to add amendments, or bulking agents, to manure for effective composting.  Amendments are added to adjust moisture content, texture, or the C:N ratio. These materials help provide structure to the pile, which maintains adequate pore space for aeration. Common materials used are straw, spoiled hay, shavings, or dry leaves. Chopping materials for smaller particle size makes more surface area available to the microbes, which speeds up the composting process.



• The final stage of composting
• Heating is very minimal to not at all
• Compost that is applied to fields as fertilizer doesn’t need to be 

cured before application
• Compost that is used for livestock bedding, gardens, or 

packaged for sale should be cured for 4-6 weeks
(Should be stable and it is less likely to harm plants)

Curing
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As the available nutrients are used up and bacterial activity decreases the compost will heat very little after aeration.  This starts the curing process.



• Turned Windrows
• Aerated Piles

Management Strategies
Large Scale

Presenter
Presentation Notes
Two most common methods of composting manure are:Turned Windrows: Turned windrows used long narrow piles which are agitated or turned on a regular basis.  Eight weeks is the common period for complete composting with windrows in dairy operations, with the piles being turned at least five times.  Windrow composting is fairly labor intensive, requiring attention on almost a daily basis.  The windrows are usually 10-12 feet wide and 4-6 feet high. This can vary depending on the size of the area and the sized of the equipment used to turn the pile.Aerated Piles: A second method of composting uses static (unturned) aerated piles that are not moved until the process is complete. A pipe or pipes running through the pile provide aeration. An air supply is hooked up to the pipe to blow or suck air through the pile, maintaining a constant supply of air to the whole pile. This process allows composting to be completed in 3 to 5 weeks. The odors are minimal, but a common frustration is the clogging of the holes in the pipe.  Aerated piles don’t require as much labor as turned windrows, use less space and can be easily covered with a roof if need be.The appropriate sized of the pile depends on the equipment used for aerating them and the composition of the material.  If the windrow is too large the center of the pile will be anaerobic and bad odors will be released when the pile is turned.  If the windrow is too small it may lose heat too quickly and the pile will not achieve temperatures high enough to evaporate moisture and kill pathogens and weed seeds.



Management Strategies
Small Scale
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Bins should be big enough to hold a pile that could get up to 4-6 feet high and 3-5 feet wide.Mix or layer raw animal manure with brown leaves, straw, spoiled hay or shredded paper in the first bin.  If using manure that is mixed with bedding, it should have a good carbon to nitrogen ratio so nothing else would need to be added.It’s import for the pile to have sufficient moisture.  If you can squeeze a few drops out it’s ok.  If you can’t squeeze moisture out add water to the pile.  If you squeeze a stream of water out add dry organic matter.  Turn the pile in the first bin with a pitchfork a few times during the first month as it heats up.  The pile should heat to 130-140 degrees but don’t exceed 160.  Maximum composting rate occurs when the temperature is between 110-150 degrees.  After the pile cools down to an ambient temperature, transfer it to the second bin.  It will take another two to six months to finish the decomposition process and cure.  



How long does it take?



• Well drained area but not near any water sources
• Compost pad should ideally drain into a containment pond
• Slopes of 2-4%
• Pad should be made from concrete, packed soil or gravel

Site Selection



• Nutrient content can very depending on the type of manure and 
the amount and type of bedding in it

• Have it analyzed 

Using Manure Compost
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While most of the nutrients in manures and composts behave similarly in the soil to nutrients from commercial fertilizers, nitrogen is an exception. First, much of the nitrogen is not immediately available to plants, but instead becomes available slowly, as microbes digest it. Also, the availability of nitrogen depends on the ratio of carbon to nitrogen (C:N ratio). If the ratio exceeds 30:1, then most of the nitrogen is immobilized, or unavailable to plants, for an extended period. Manures or unfinished composts that contain a high proportion of bedding like wood shavings or sawdust have a high C:N ratio. This type of material “borrows” nitrogen from the soil as it decomposes, and the result is that garden plants may not have the nitrogen they need to grow.Manure Compost alone might not be able to supply all the nutrients  for fast growing plants unless it is applied at high rates.



Was the material used to make the compost sprayed with any 
herbicides that might have carry over residue?

Know where it came from
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There have been many cases where vegetable gardeners have unknowingly used manure and composts that are contaminated with herbicides and have seen herbicide injury in their vegetable gardens. The herbicides of concern are broadleaf herbicides used on lawns, turfgrass, pastures, and hay crops. Some of these materials can retain herbicidal activity for a long time, even after passing through an animal’s digestive system, and even after the resulting manure is composted. Treated grass clippings, and compost made from treated grasses, can also retain residues. The herbicides do eventually breakdown and lose activity over time, particularly as they are exposed to microbes, heat and moisture. This can take place relatively quickly, or can take up to several years, depending on the situation.   On sensitive crops, these herbicides can cause poor germination and kill seedlings, and they cause new leaves to become twisted and malformed. Sensitive crops include a wide array of crops including tomato and other solanaceous crops, lettuce, beans and other legumes, strawberries, grapes, and most other vegetable crops.    If you purchase manures and composts, make sure to be aware of this possibility and get assurance that herbicides are not present. 



• Don’t use fresh manure on actively growing fruits and 
vegetables

• Apply fresh manure to the edible gardens in the fall and 
incorporate

• Never use cat, dog or swine manure in your compost pile for 
your vegetable garden – These manures are more likely to contain parasites 
that infect humans than other manures

• Always wash vegetables before using
• Always wash hands after working with compost

Safety



Mortality Composting



Online Course
https://campus.extension.org/enrol/index.php?id=608

Mortality Management Class

https://campus.extension.org/enrol/index.php?id=608


Mortality Composting 
Rules and Regulations

• Ohio Department of Agriculture
• Ohio Department of Natural Resources
• Ohio Environmental Protection Agency 
• Ohio State University Extension
• Ohio Agriculture Research and Development Center
• USDA – Natural Resources Conservation Service
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Several Agencies in the state of Ohio share responsibility to regulate and provide technical and educational assistance to insure responsible livestock and poultry mortality composting.



• Manage manure and compost properly
• Place your compost pile in a good location away from ground 

water to avoid runoff and water contamination
• Follow the rules if they apply to you
• Follow safety protocol when using it in your gardens

Summary



https://ag.umass.edu/sites/ag.umass.edu/files/fact-sheets/pdf/WasteManagementAndComposting09-57_0.pdf

https://wimastergardener.org/article/using-manure-in-the-home-garden/

https://extension.unh.edu/resource/guidelines-using-animal-manures-and-manure-based-composts-garden-fact-sheet

https://extension.oregonstate.edu/news/turn-manure-compost-your-garden

https://www.ag.ndsu.edu/publications/livestock/composting-animal-manures-a-guide-to-the-process-and-management-of-
animal-manure-compost/nm1478.pdf

https://www.canr.msu.edu/news/bunny_honey_using_rabbit_manure_as_a_fertilizer

https://catalog.extension.oregonstate.edu/sites/catalog/files/project/pdf/em8825.pdf

Resources Used

https://ag.umass.edu/sites/ag.umass.edu/files/fact-sheets/pdf/WasteManagementAndComposting09-57_0.pdf
https://wimastergardener.org/article/using-manure-in-the-home-garden/
https://extension.unh.edu/resource/guidelines-using-animal-manures-and-manure-based-composts-garden-fact-sheet
https://extension.oregonstate.edu/news/turn-manure-compost-your-garden
https://www.ag.ndsu.edu/publications/livestock/composting-animal-manures-a-guide-to-the-process-and-management-of-animal-manure-compost/nm1478.pdf
https://www.canr.msu.edu/news/bunny_honey_using_rabbit_manure_as_a_fertilizer
https://catalog.extension.oregonstate.edu/sites/catalog/files/project/pdf/em8825.pdf


https://agcrops.osu
.edu/sites/agcrops/
files/imce/fertility/
bulletin_604.pdf



Lindsey Grimm
Morrow County Recycling

Keep Morrow County Beautiful
419-947-6400

Recycle@MorrowCountyOhio.gov

Carri Jagger-Murphy
OSU Extension - Resource Educator
Agriculture & Natural Resources  

Master Gardener Program
419-947-1070

jagger.6@osu.edu
Morrow.osu.edu

Follow us both on Facebook!
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Recycle Morrow County, OhioKeep Morrow County BeautifulOhio State University Extension-Morrow County
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Take our Survey

Thank you for helping us continue to obtain funding in the future!

https://forms.gle/qLDoSEMNYX8jwQLy8

https://forms.gle/qLDoSEMNYX8jwQLy8
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