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Major Fertility Problems

• The lack of a current or any soil analysis

• Failure to follow recommendations

– Sample 10 fields

–Use one blend on all

• Variations in sampling methods

• Variations in recommendations



Field Current Rotation
Current 

Crop

N Units 
Currently 
Applied 
(lb/ac)

P Units 
Currently 
Applied 
(lb/ac)

K Units 
Currently 
Applied 
(lb/ac)

Additional N 
Units Needed 

(lb/ac)

Additional P 
Units Needed 

(lb/ac)

Additional K 
Units Needed 

(lb/ac)

Excess 
Fertilizer 

Applied?*

1 rice/soybeans rice --- --- --- 0 0 0 NO

6 rice/soybeans rice --- --- --- 0 0 0 NO

3 rice/soybeans rice 158 33 100 0 0 20 YES

7 rice/soybeans rice 158 33 100 0 29 20 YES

8 rice/soybeans rice 158 33 100 0 0 20 YES

6 rice/soybeans rice 158 33 100 0 0 20 YES

9 rice/crawfish rice 158 33 100 0 58 20 YES

14 rice/soybeans rice 125 43 90 25 48 30 NO

20 rice/soybeans rice 158 33 100 0 58 20 YES

27 rice/soybeans rice 140 33 100 10 58 20 NO

Summary Page from Nutrient 
Management Program



Field Current Rotation
Current 

Crop

N Units 
Currently 
Applied 
(lb/ac)

P Units 
Currently 
Applied 
(lb/ac)

K Units 
Currently 
Applied 
(lb/ac)

Additional N 
Units Needed 

(lb/ac)

Additional P 
Units Needed 

(lb/ac)

Additional K 
Units Needed 

(lb/ac)

Excess 
Fertilizer 

Applied?*

1 rice/soybeans rice --- --- --- 0 0 0 NO

6 rice/soybeans rice --- --- --- 0 0 0 NO
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rice/crawfish rice 110 60 60 31 26 10 NO

rice/crawfish rice 110 60 60 31 26 10 NO

rice/crawfish rice 110 60 60 31 26 10 NO

rice/crawfish rice 110 60 60 31 26 10 NO

rice/crawfish rice 202 60 60 0 30 60 YES

rice/crawfish rice 202 60 60 0 30 60 YES

rice/crawfish rice 202 60 60 0 30 60 YES

rice/crawfish rice 202 60 60 0 30 60 YES

Summary Page from Nutrient 
Management Program
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Summary Page from Nutrient 
Management Program



Variations in 
Sampling 

Methods and 
Philosophy



According to Dr. Eddie 
Funderberg the greatest 
error in soil testing and 

fertilizer recommendation is 
sampling error.



Philosophies in soil sampling

• Composite sample

–Entire field sampled randomly

–Soil mixed to produce single sample

• Area or Zone Sampling

–Identify different soil types

–Identify patterns 

• Grid Sampling





Traditional 
sampling 
method – one 
composite 
sample



Area Sampling

• Also called zone sampling

• Results in smaller composite samples

• Areas can be defined by gps
locations

• Variable rate application possible



https://websoilsurvey.nrcs.gov





Dundee silty clay

Baldwin silty clay

Sharkey clay







Sample by 
soil type



Area or Zone Sampling

• Sample each soil type

• Develop recommendation for each sample

• Program applicator to apply prescription rate

• In this case

– 3 samples

– 3 recommendations

– 3 blends



Grid Sampling
• Layout grid pattern on field

• Very precise if sampled correctly

• Time consuming

• Expensive

• Justified if variation in field

• Unnecessary if field uniform



Grid 
sampling



Grid Sampling

• Approximately 55 samples

• 2.5 acre grid or every 330 ft

• 55 analyses

• Recommendations based on zone

• Application rate variable



Recommendation 
Philosophies

• Crop response

• Replacement only

• Build and maintain

• Nutrient ratio



Crop Response

• Primary method for Nitrogen

• Necessary where nutrient 
deficiency noted

• Based on history and/or 
knowledge of crop/field



Replacement Only

• Typical of Land Grant University

• Must know nutrient removal by 
crop yield unit

• Example: Rice

–1.08 lb P2O5 per barrel (0.3 lb per bu)

–0.58 lb K2O per barrel (0.16 lb per bu)



Build and Maintain

• Replacement rate plus amount 
to maintain medium level in soil

• For each 20 lbs P2O5 removed 
from soil test value drops 1 ppm

• For each 6 lbs K2O removed from 
soil test value drops 1 ppm



Phosphorus Example

• 50 bbl (180 bu)/A intended yield
• Crop removal 1.08 X 50 = 54 lbs/A
• Desired medium soil test value 28 ppm
• Actual soil test value 10 ppm
• Need 18 ppm or 36 lbs/A to get to 

medium
• Total needed 54 + 36 = 90 lbs/A
• LSU rec on this soil 50 lbs/A



Potassium Example

• 50 bbl (180 bu)/A intended yield

• Crop removal .58 X 50 = 29 lbs/A

• Desired medium soil test value 160 ppm

• Actual soil test value 113 ppm

• Need 47 ppm or 94 lbs/A to get to medium

• Total needed 29 + 94 = 123 lbs/A

• LSU rec on this soil 40 lbs/A



Nutrient Balance

• In theory certain percentage of each 
nutrient in soil

• No actual proof of this
• Sometimes impossible to obtain
–Eg. Magnesium in some LA soils 

extremely high
–To obtain desired Ca:Mg ratio would 

require tons of dolomitic limestone per 
acre




