Manure and Fertilizer Phosphorus Management Worksheet

Goal:  To understand….
· The importance of phosphorus for life.

· Symptoms and problems with P deficiencies.

· Symptoms and problems with excess P.

· Crop P guidelines

· How crop P guidelines are developed. 

· Understanding the link between soil testing and crop P guidelines.

· The resulting crop P guidelines.

· How manure and fertilizer are used to satisfy crop P guidelines.
	Sample Mass Nutrient Balances for Phosphorus

	
	Phosphorus Mass Nutrient Balance

	
	Size of dairy farm (# cows)

	
	45
	320
	500

	
	--tons of P/yr--

	INPUT
	
	
	

	purchased fertilizer
	1.2
	2.0
	10.0

	purchased feed
	1.0
	8.4
	14.2

	purchased animal
	0.0
	0.0
	0.0

	
	2.2
	10.4
	24.2

	OUTPUT
	
	
	

	   milk
	0.36
	3.8
	5.5

	   animals sold
	0.05
	0.5
	0.5

	   crops sold
	0.02
	0.0
	0.0

	misc. sales (e.g. compost, manure, etc.)
	0.00
	0.0
	0.0

	
	0.43
	4.3
	6.0

	REMAINDER
	1.8
	6.2
	18.2

	% “remaining” on the farm
	81%
	59%
	75%

	
	
	
	


   Soil Test P Trends (1976 – 2000)
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What can be done across the farm to reduce nutrient imports and losses???
Process of developing a Crop Nutrient Guideline
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--A simple example with phosphorus--

Soil Test Conversions

There are a number of different soil test methods.  The amount of nutrient extracted from the soil sample for a particular soil test depends on:

1. Nature of the extraction solution used (e.g. Morgan, Mehlich-III, Modified Morgan, Bray-I).

2. Shaking time.

3. Solution to soil ratio.

4. Analytical procedure and instrumentation.

5. The way the lab reports results (e.g. lbs/acre or ppm).
Out in the field, you’ll see the four main methods:

1. Morgan solution: the Cornell Nutrient Analysis Laboratory (CNAL) method

Sodium acetate, pH 4.8. Developed for Northeastern US soils.

2. Modified Morgan 

Ammonium acetate, pH 4.8. Used in Vermont. 

3. Mehlich-III 

Acetic acid,  nitric acid, ammonium fluoride and EDTA. Unbuffered. 

4. Bray-1 

Ammonium fluoride and HCl. For Midwest soils with rock phosphate.
As you can imagine, the different methods will extract different amounts of nutrients from the same soil sample. So, you cannot compare results from one soil laboratory with those from another unless you know the soil analyses were done the same way or an accurate conversion equation exists!!!!
NOW….the link between soil test values and Cornell crop nutrient guidelines is based on soil analyses from CNAL. Therefore, if a sample is from another lab, then a conversion to CNAL equivalents is necessary in order to calculate a nutrient guideline. Currently, the following conversions are available:

· Brookside Laboratories - Mehlich-III

· A&L Eastern Laboratories - Mehlich-III and Morgan

· A&L Canada Laboratories - Mehlich-III

· Spectrum Laboratories - Mehlich-III and Morgan

· University of New Hampshire - Mehlich-III

· University of Vermont - Modified Morgan

· University of Massachusetts - Morgan 

In order to make the conversion from Mehlich-III to CNAL equivalents, we need the following soil test info:

· pH

· Mehlich-III phosphorus (P)

· Mehlich-III calcium (Ca)

· Mehlich-III aluminum (Al)
When making the conversion, though, watch out for the units!!!!  Some labs use parts per million (PPM) and others use lbs/acre.

1 PPM = 2 lbs/acre

Fertilizer P
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Crop P Guidelines are given in lbs P2O5/acre
· 1 pound of P equals 2.3 lbs of P2O5 

· 1 pound of P2O5 equals 0.44 lb of P

.  

Manure P
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MANURE ANALYSIS REPORT
‘Sample Number: 6100550

Date Sampled: 3120104
Dale Recelved:  3/23/04

Dae Mailed: 3124104
Description: Main Barn
Statement ID:  MainBarn

Comel University Dept of Crop and Soil
Quirine Kellerings
617 Bradfeld Hall
thaca, NY 14853

Components As Received Ibsiton 1bs/1000 gallons
Total Nitrogen (N) 042% 9 £
Ammonium N (NHy') 0.19% 4 16
OrganicN 023% 5 19
Phosphorus () 0.08% 2 7
Phosphale Equivalent (P205)  0.18% 4 15
Potassium (K) 0.26% 5 2
Potash Equivalent (K:0) 0.32% 6 27
Total Solids 6.50%

Density 99kgl 62,07 bslcult 8.3 Ibsigal




Hold field trials on a number of fields representing the full range of soil test P levels. Each field trial would have a full range of fertilizer P2O5 application rates.





Trial Number�
Soil Test P (lbs/acre)�
Fertilizer Treatments (lbs P2O5/acre)�
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Develop a standard soil test and lab procedures for long-term consistent analyses of soil nutrients (e.g. the Morgan Extraction Method used at the Cornell Nutrient Analysis Laboratory)





Determine the Critical Level, above which a crop yield response to fertilizer is not likely. Also, determine what rates of fertilizer P are needed to achieve the optimum yield at each soil test level.


��





Assign relative fertility categories (i.e. Very Low, Low, Medium/Optimum, High, and Very High) to the actual soil test P values and link the soil test results with the crop P guidelines.


�








Manure Analyses





P is usually expressed as P and as P2O5.


Since crop P guidelines are always in terms of P2O5, stick with P2O5.





Expressed in %, lbs per ton, and lbs/1000 gallons.





When satisfying a crop P guideline with manure…





No adjustments are made for residual P from sod or past manure applications (the soil test P reflects past applications).





But, guidelines should be adjusted for other manure and fertilizer applications during the current year!!!!  











