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Phosphorus Loading 

http://blogs.agu.org/terracentral/2011/09/12/lake-erie-algae-bloom/ 

 Tom Archer 2009 



Phosphorus Cycle 
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Pathways of Water Flow in Soils 

Tile drain 

Preferential flow 

No sorption 

Matrix flow 

sorption desorption 

Runoff 

 

Erosion 

Ground water 



May - Oct 

Nov - Apr 

How much Leaves the Field and How can 
we Manage it? 

MOECC, 2012 



Houston , we have 
a problem 

Estimated Total Canadian Livestock Manure 
Production in 1996 was 132 billion kg 

Stats Canada 
http://www.statcan.gc.ca/pub/16f0025x/manure-fumier/4225578-eng.pdf 

CRAP!! 



SO4 Deposition From  Environment Canada 
Monitoring Sites, Northern Sites Removed 
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Adapted from Environment Canada data 



Corn Yield in Ontario, 1908 - 2010  

Since 1950 yield has increased by 85 kg/ha/yr (1.3 bu/ac/yr) or 
yield is 3.3 times greater than 1940 -45 
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Adapted from , Agricultural Statistics for Ontario 



Plant Nutrient Uptake 

Phosphorus uptake 



Yield and P Fertilizer Application Rates 



Tests of the OMAFRA Soil Test P Calibration in 
Ontario 

 (1980 - 1994)  

(Agdex 057, 1997) 

Crop Number of trials Trials with OMAFRA 

 Rate sufficient 

Corn  47 43 

Soybean 28 27 



Tests of the OMAFRA Soil Test K Calibration in 
Ontario 

 (1980 - 1994)  
 

(Agdex 057, 1997) 

Crop  Number of trials Trials with OMAFRA 

 Rate sufficient 

Corn 22 19 

Soybean 19 16 



Yield Response to Applied vs Soil Test P 

0 

1000 

2000 

3000 

4000 

5000 

6000 

7000 

8000 

No P fertilizer SB + SP 

(90 +15 kg P2O5/ha) 

Yi
el

d
 (

kg
/h

a)
 Soil test P 

P1 (2 ppm) 

P2 

P3 

P4 



Soil Test Report 
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Correlation of Extractable P with P Uptake 

(Bates, 1990) 

Extractant 

r2 

Na HCO3 

AB-DTPA 

Bray P1 

Bray P2 

Mehlich 3 

All soils pH > 7.0 pH 6.1 - 7.0 pH < 6.1 

(88 soils) (46 soils) (30 soils) (12 soils) 

0.74 0.79 0.64 0.87 

0.73 0.71 0.63 0.95 

0.54 0.52 0.33 0.73 

0.65 0.60 0.40 0.90 

0.66 0.57 0.40 0.93 



Economics of Fertilizer Application 

Fertilizer rate (kg/ha) 
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Soil Test Report 



Soil Test Report 



Impact of Potassium Saturation and Soil Test K 
Levels on Plant K Uptake 
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Other studies have also 

found similar results 

Reid 1996 had Ca:Mg 

ratios ranging form 267:1 

to 1:1 without advers 

affect on plant 



Soil Health Tests 

• Often include soil test as a measure 

• For example the Haney soil health test:  “extractant is composed of 
organic root exudates, lithium citrate, and two synthetic chelators 
(DTPA, EDTA)” 

• The report  indicates that “a good soil extractant would mimic the soil 
environment“ 

• None of these soil nutrient tests have been calibrated for Ontario conditions 


