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Introduction 

 Mineralization of soil-stored organic-N (ON) 

from soil organic matter (SOM) provides 

available N to crops. 

 Most labs do not measure it. 

 Most of N in compost is ON, of unknown 

availability, and is also not measured. 

 Lab methods to predict mineralization of N+P from 

SOM are neither accurate nor cost effective for 

routine use. 



ISSUE 

As a result, soil fertilization with N and P may 

be unnecessary or excessive; 

Contributions from organic sources  

(SOM, compost and manure) may be  

under-estimated. 



Environmental relevance 

“Excess nutrients absorb through the soil into 

groundwater supplies, contaminating local 

waterways and drinking supplies” 

Chesapeake Bay Program 2010 

 
“Nitrate problems will likely worsen for decades. 

For more than half a century, nitrate from fertilizer 

and animal waste have infiltrated into … aquifers. 

Most nitrate in drinking water wells today was 

applied to the surface decades ago.” 

Addressing Nitrate in California’s Drinking Water. California Nitrate Project, 

Implementation of Senate Bill X21, 2012 



Root of Problem: Soil Test Rates 
69 soil tests labs each received 6 soil samples 

of varying crop history (including prior legumes) 

and asked for corn requirements* 

 The most frequent recommendation was   

“120-150 lb/a N” regardless of soil condition; 

 Only 15 labs adjusted N-recommendations to 

apparent soil potential  

 Only 3 labs pin-pointed high N-potential soils 

and suggested “little or no N needed” 

 The range of N-recommended for a fertile 

high N-potential soil was 0 to 210 lb/a N 

 The mean N cost per acre for surveyed labs 

ranged from $4.24 (Woods End) to $31.65/a 

 (a difference of $9,200‡ for N for entire farm) 

*Survey director William C. Liebhardt. Ph.D., UC Davis; formerly Rodale Institute, PA 

‡ In 2009 dollars this is $21,184 



Soil Test Survey 
Soil nutrient levels, fertilizer recommendations, and how 

labs accounted for prior crops, were reviewed 



Nitrogen Recommendations: 

1982 Soil Survey of 6 soils 

1982 Survey: 69 Soil Lab Testing Recommendations 

ROTATION 
F1 Corn Corn 

Corn 

F2 Alfalfa 

Alfalfa Corn  

F3 Trees 

Trees Corn 

F58 Corn Soy 

Corn  

F64 Alfalfa 

Corn Corn  

F68 Alfalfa 

Corn Corn  

Average N-rate recommended 138 105 129 129 136 135 

Median Rate of all labs 150 110 140 138 140 140 

Deviation of N-rate  40 51 43 38 38 39 

Minimum N Recommended 0 0 10 28 0 0 

Maximum N recommended 230 210 210 210 210 210 

Woods End Lab Rate 90 0 30 50 0 0 

tested Soil Organic Matter level 2.4 2.5 5.0 4.6 4.1 5.4 

Humus stability high medium medium Med-high Med-High Med-high 

Reported  N-release potential 50-70 120-160 100-140 80-120 110-150 140-180 

Humus est. from TLC separation 1.4 1.5 3.2 2.8 2.5 3.2 

N-release calculated at 1.5% of OM 72 75 150 138 123 162 

N-release calc at 2.5 % of humus 70 75 160 140 125 160 

* 1982 data calculated by Woods End 



Break Out of N-rates by Soil Lab 

Groups vs. Woods End Laboratories* 

LABS INVOLVED in SURVEY 69 N-recommendation for Continuous Corn 

    Average deviation Lo-rate Hi-Rate Median 

State labs 26 147 28 99 230 150 

Private Labs 43 128 47 0 187 148 

Compare to: Woods End Lab 1 90         

N-recommendation for Alfalfa-Alfalfa-Corn 

Average deviation Lo-rate Hi-Rate Median 

State labs 26 106 52 15 210 108 

Private Labs 43 103 50 0 180 110 

Compare to: Woods End Lab 1 0         

N-contribution to current crop from two-years alfalfa 

mean deviation lo high median 

State labs 26 41 47 0 180 40 

Private Labs 43 29 30 0 90 30 

Compare to: Woods End Lab 1 90         

* 1982 data calculated based on original reports 



Soil Survey Phosphorus 

1982 Survey: Phosphorus Soil Testing Recommendations 

ROTATION 
F1 Corn 

Corn Corn 

F2 Alfalfa Alfalfa 

Corn  

F3 Trees Trees 

Corn 

F58 Corn Soy 

Corn  

F64 Alfalfa Corn 

Corn  

F68 Alfalfa Corn 

Corn  

Average P-rate recommended 38 67 34 18 23 20 

Median Rate of all labs 40 63 40 0 19 0 

Deviation of P-rate  33 40 28 24 27 27 

Minimum P Recommended 0 0 0 0 0 0 

Maximum P recommended 150 189 110 100 100 110 

Woods End Lab recommended rate 0 112  112 0 0 0 

Soil Bray P1 found, lb/a (Woods End) 70 21 22 137 102 145 

Soil Bray P2 found, lb/a 140 80 290 440 320 470 

* 1982 data calculated based on original reports 



Soil Survey Phosphorus 

LABS INVOLVED in SURVEY 70 P-recommendation for Continuous Corn field  F1 

    Average deviation Lo-rate Hi-Rate Median 

State labs 26 43 41 0 150 40 

Private Labs 44 32 26 0 90 39 

Compare to: Woods End Lab 1 0         

P-recommendation for Alfalfa-Alfalfa-Corn 

Average deviation Lo-rate Hi-Rate Median 

State labs 26 65 41 0 150 60 

Private Labs 44 70 41 0 189 67.5 

Compare to: Woods End Lab 1 112         

* 1982 data calculated from original reports 



Soil Survey Potassium 

Lab Survey: Soil Testing Recommendations 

ROTATION 
F1 Corn Corn 

Corn 

F2 Alfalfa 

Alfalfa Corn  

F3 Trees Trees 

Corn 

F58 Corn Soy 

Corn  

F64 Alfalfa 

Corn Corn  

F68 Alfalfa 

Corn Corn  
Average 

Average K-rate 

recommended 33 42 69 59 152 109 77 

Median Rate of all labs 30 33 60 45 140 98 72 

Deviation of K-rate  36 49 52 51 83 74 45 

Minimum K Recommended 0 0 0 0 40 0 13 

Maximum K recommended 160 270 211 245 595 531 259 

Woods End Labs 0 0 30 0 220 78 55 

K found lb/a 310 300 250 310 60 180 235 

K as % CEC 3 4 3 3 0.7 2 2.6 

* 1982 data calculated from original reports 



Since the 1982 survey …. 
 Soil test certification programs were launched after 1992 

and proficiency test programs (NAPT) started in 1998; 

 Many labs now routinely account for prior cropping and 

manuring to adjust (downwards) recommended rates; 

 Nutrient budgeting now widely practiced which acts to put 

boundaries on farm-level fertilizer rates; 

 Testing may now include use sidedress NO3 test (PSNT), 

7day-N-min or ISNT (hydrolyzable amino-N) to adjust N-

rates for mineralizable nitrogen; 

 Solvita® test now widely available (~30 commercial labs) 



1982 ERA CURRENT 



Accounting for N-release today 

 Consider full soil test results. 

 Include soluble NO3, NH4 and WSN* 

 Measure Solvita CO2-burst 

 Potential Available N is: Solvita + (Sol-N) 

 Compare PMN to realistic N-required for 

crop in that climate and soil-type. 
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