Toward a Sustainable Agriculture Compost Recipe Worksheet Key


Compost Recipe Worksheet Key

Use the information in tables 1 and 2 to develop compost recipes for: 

1) a dairy farmer, 

2) a vegetable farmer located near a poultry operation and small town, and 

3) a backyard gardener.  

For each recipe, specify the materials to be composted and the ratios both in pounds and cubic yards for all the materials.  

Tip:  Develop a combination of materials that will give you a good carbon:nitrogen ratio.  It is easiest to start by looking at combining just 2 materials.  The composter can adjust moisture by adding drier or moister ingredients to the recipe and by watering (or withholding water) from the compost mixture.  

Answers can be approximate.  The target C:N ratio is a range.  Farmers are not going to measure feedstocks precisely.  In any case, the C:N ratios of each of the feedstock materials will vary a bit, so precision would be meaningless.  
1a)  What materials (or feedstocks) would you put in the dairy farmer’s compost recipe?  Why did you choose these materials?  

Clearly one of the compost feedstocks for the dairy farmer is dairy manure.  Dairy manure is high in N (mean C:N ratio of 15:1), so to make compost the farmer will have to mix it with a material that is low in N.  Here, the farmer might have a number of choices, depending on what he or she grows and uses on the farm and on what waste streams are available nearby.  Let us look at two different examples:  corn stalks, which may be available on the farm, or newspaper, which may be available from a nearby recycling program.  

1b)  What weight ratio would you recommend for the different feedstocks to get a good Carbon:Nitrogen ratio for composting?  (You can use approximate numbers)  Show your math.  

Corn stalks have a mean C:N ratio of  about 65:1.  To reach a good composting C:N ratio of around 30:1, you would need to mix about 2 lbs of manure with 1 lb of corn stalks.  

2 x 15 = 30



OR     (15x + 65) / (x + 1) = 30    where x is lbs of manure 

1 x 65 = 65




15x + 65 = 30x + 30
      per lb of corn stalks
sum:      95




35 = 15x

95 / 3 = 31.6




x = 2.3
Newspaper has a mean C:N ratio of 600:1.  To reach a C:N ratio of around 30:1, you would need to mix around 38 lbs manure with 1 lb of newspaper.  

38 x 15 = 570



OR     (15x + 600) / (x + 1) = 30    where x is lbs of manure

1 x 600 = 600




15x + 600 = 30x + 30
      per lb of newspaper
sum:      1,170




570 = 15x

1,170 / 39 = 30



x = 38

1c)  What volume ratio would this translate to?  Show your math.  

By volume, you would need to mix about 1 cu. yd. of manure with 22 cu. yds. of  corn stalks
1 lb corn stalks = 1/32 cu yd

2 lbs manure = 1/700 cu yd

700 : 32 = 21.8

By volume, you would need to mix about 1 cu. yd. of manure with 6 cu yds of newspaper

1 lb newspaper = 1/225 cu yd

38 lbs manure = 1/37 cu yd

225 : 37 = 6.1

1d)  What moisture content would this mixture give you?  Show your math.  

Dairy manure moisture is 80%; corn stalk moisture is 12%.  (80%x2 +12%) / 3 = 58%
Newspaper moisture is 6%.  (80%x38 + 6%) / 39 = 78%
1e)  Is this moisture content acceptable for composting?  If not, how would you adjust it?  

The 58% moisture content for the manure & corn stalks recipe is acceptable.  It might be close to the high side, in which case the composter could cover the pile to keep out rain and/or add some more corn stalks.  
The 78% moisture content for the manure & newspaper recipe is definitely too high (over 65% by weight).  The composter will need to add a material such as hay to the mix to bring down the moisture.
2a)  What materials (or feedstocks) would you put in the vegetable farmer’s compost recipe?  Why did you choose these materials?  

Clearly one of the compost feedstocks for this farmer could be poultry manure from the nearby poultry operation.  Poultry manure is high in N (mean C:N ratio of 10:1), so to make compost the farmer will have to mix it with a material that is low in N.  Here, the farmer might have a number of choices, depending on what waste streams are available nearby.  Let us assume the farmer can get brush and wood chips from the nearby town.  

2b)  What weight ratio would you recommend for the different feedstocks to get a good Carbon:Nitrogen ratio for composting?  (You can use approximate numbers)  Show your math.  

To reach a C:N ratio of around 30:1, assuming the brush has a C:N ratio of 300:1,  you would need to mix about 13 lbs of poultry manure with 1 lb of shredded brush and wood chips. 
13 x 10 = 130

1 x 300 = 300
sum:         430

430 / 14 = 30.7
2c)  What volume ratio would this translate to?  Show your math.  

By volume, you would need to mix about 3.5 cu. yds. of manure with 1 cu yd of brush.
1 lb brush = 1/400 cu yd (assuming a similar bulk density to sawdust)

13 lbs manure = 1/115 cu yd

400 : 115 = 3.5

2d)  What moisture content would this mixture give you?  Show your math.  

Poultry manure moisture is 30%; brush moisture is 25%.  The moisture content of the mix will be a little under 30%.
2e)  Is this moisture content acceptable for composting?  If not, how would you adjust it?  

This moisture content is well below the acceptable range of 40 to 65%.  The composter will have to water the pile and/or add a high-moisture ingredient such as corn silage or vegetable wastes.  
3a)  What materials (or feedstocks) would you put in the home gardener’s compost recipe?  Why would you choose these materials?  

The backyard gardener has easy access to fall leaves, grass clippings, and vegetable wastes.  
3b)  What weight ratio would you recommend for the different feedstocks to get a good Carbon:Nitrogen ratio for composting?  (You can use approximate numbers)  Show your math.  

To reach a C:N ratio of around 30:1, you would need to mix about 1 lb each of grass clippings, fall leaves, and vegetable wastes.  
1 x 20 = 20    (grass clippings)

1 x 55 = 55     (fall leaves)

1 x 15 = 15     (vegetable wastes)
sum:       90

90 / 3 = 30
3c)  What volume ratio would this translate to?  Show your math.  

By volume, you would need to mix about 3 cu. yds. of fall leaves with 1 cu. yd. of vegetable wastes and 2 cu. yds. of grass clippings.  
1 lb fall leaves = 1/200 cu yd 

1 lb vegetable wastes = 1/600 cu yd

1 lb grass clippings = 1/400 cu yd

600 : 200 = 3; 400 : 200 = 2

3d)  What moisture content would this mixture give you?  Show your math.  

The moisture content of fall leaves is about 35%, of vegetable wastes about 80%, and of grass clippings about 80%.  (35% + 80% + 80%) / 3 =  65%
3e)  Is this moisture content acceptable for composting?  If not, how would you adjust it?  

This moisture content is at the upper limit of the acceptable moisture range for composting.  The composter may want to dry the grass clippings first or cover the compost pile or add more leaves to get a better moisture level.  
If your students have access to the internet, they can check their compost recipes themselves on the spreadsheets and programs available from Cornell’s composting website at http://compost.css.cornell.edu/science.html#Getting .  

