Example Nutrient Amount & Cost Calculations
A.  The producer has applied 350 lb/ac of ammonium sulfate (21-0-0-24).  How many lb/ac of sulfur were applied?

ANSWER:  Ammonium sulfate contains 24% sulfur.  84 lb/ac of sulfur were applied.

(350 lb/ac x .24 = 84 lb/ac) 

B.  The producer applied 300 lb/ac of triple superphosphate last fall.  

1) How much nitrogen is in this compound?

ANSWER:   NONE - Superphosphate has an analysis of 0-46-0.

2) How much P has been applied?

ANSWER: 300 lb x 46% P2O5 = 138 lb/ac P2O5
138 X .43 = 59 lb/ac P
C.  A producer wants to apply 138 lbs/ac of nitrogen.  How many pounds per acre of urea would be needed to do this?  How many gallons/acre of 28-0-0 (density = 10.7 lbs/gallon) would be needed?
ANSWER:  300 lb/ac of urea.  Urea is 46% nitrogen.  (138/0.46 = 300 lb/ac urea)

10.7 lbs/gallon X .28  =  3 lbs N/gallon  






138 lbs/ac / 3 lbs/ gallon  =  46 gallons/acre

D.  The land grant university recommendation is nitrogen 120 lb/ac, P2O5 60 lb/ac and K2O 120 lb/ac.  Develop a blend that will meet this recommendation. 

ANSWER: There are several combinations that might work.  Normally this is accomplished by working with the element that is required in the lowest amount first.

In this example P2O5 is required in the least amount, 60 lb/ac. 

60 lb P2O5 ÷ 0.46 P2O5 = 130.5 lb of diammonium phosphate (18-46-0)

130.5 lb of 18-46-0 would yield 60 lb of P2O5 (130.5 x 46%) and 23.5 lb. of nitrogen (130.5 x 18%). 

The university recommended 120 lb of nitrogen: 120- 23.5 (the amount from 18-46-0) = 96.5 lb still needed.  Assume you use ammonium nitrate (34-0-0) to supplement the nitrogen from the diammonium phosphate.  Then 96.5 ( 0.34 = 283.8.  Therefore, 284 lb of 34-0-0 would provide 96.5 lb of nitrogen. 

K2O was recommended at a rate of 120 lb/ac.  200 lb of muriate of potash (0-0-60) would yield 120 lb of K2O.

Compound
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0


0
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614.5 lb/ac. of this mixture will need to be applied to obtain the recommended rates.
E.  Which of the following is the most cost effective nitrogen source, considering only the cost of the material.

Anhydrous ammonia @ $325.00 per ton

Ammonium nitrate @ $245.00 per ton 

Ammonium sulfate
@ $195.00 per ton

Answer:

anhydrous ammonia:  2000 lb x 82% nitrogen = 1640 lb nitrogen per ton

$325.00 ÷ 1640 lb = $0.20 per pound

ammonium nitrate 2000 lb x 34% nitrogen = 680 lb/ton nitrogen 

$245.00 ÷ 680 lb = $0.36 per pound

ammonium sulfate 2000 lb x 21% nitrogen = 420 lb/ton nitrogen

$195.00 ÷ 420 lb = $0.46 per pound 

 Example Conversion Calculations
A.  The producer applies 300 lb/ac. of 15-15-15 and topdressed with 200 lb/ac. of 34-0-0.  How many pounds of each plant nutrient (N, P205, and K20) were applied if 100 acres were treated?

Answer:

300 lb/ac of 15-15-15 = 300 X 0.15 = 45 lb/ac N, 45 lb/ac P2O5, and 45 lb/ac K2O

200 lb/ac 34-0-0 = 200 X 0.34 = 68 lb/ac N

Total Nutrients = 113 lb/ac N, 45 lb/ac P2O5, and 45 lb/ac K2O

Total pounds of each nutrient applied =

113 lb/ac X 100 ac = 11,300 lb N

45 lb/ac X 100 ac = 4,500 lb P2O5
45 lb/ac X 100 ac = 4,500 lb K2O

B.  A producer has spread solid manure on an area measuring 300 yards by 750 yards.  He applied 170 loads, which average 13,500 pounds each.  Moisture content of the manure was 50%.  The manure was tested and is 1% nitrogen, 0.6% phosphorus and 0.8% potassium on a dry weight basis.

1. How much dry manure, in pounds per acre, was applied?

Answer

First, calculate the area (in acres) on which the manure is spread: 

300 yards X 750 yards = 900 feet X 2,250 feet = 2,025,000 square feet

2,025,000 sq. ft. ÷ 43,560 sq. ft. acre = 46.5 acres

Next calculate the amount (dry weight) of manure applied.

170 loads X 13,500 lb/load = 2,295,000 lb wet weight

2,295,000 lb X 0.50 = 1,147,500 lb dry manure

1,147,500 lb ÷ 46.5 ac = 24,677 lb/ac dry manure

2.  How many tons per acre were applied?

24,677 lb/ac ÷ 2000 lb/T = 12.3 T/ac dry weight

3. How much P2O5 per acre was applied if 24,677 lb of air-dry manure was applied?

Answer:

The manure is 0.6% P.
24,677 lb/ac X .006 P = 148 lb/ac P

148 X 2.29 = 339 lb/ac P2O5
C. The manure analysis shows that there are 15 pounds of N, 20 pounds of P2O5, and 25 pounds K2O that are plant available during the growing season for each 1000 gallons of swine manure applied. 

1. How many gallons of manure will be required to satisfy the nitrogen needs of corn that produces 160 bu/ac and requires 192 lb nitrogen?

Answer

192 lb N required by the corn crop to yield 160 bushel per acre.  If each 1000 gallons contains 15 lb N, then: 192 ÷ 15 = 12.8 x 1000 = 12800

192 lb N  = 12800 gallons per acre @15 lb N per 1000 gallons

12800 gallons @ 4000 gallons per tank wagon = 3.2 loads, or

12800 gallons @ 27,154 gallons per acre inch = 0.5 acre-inch

2. How much P2O5 and K2O will be applied with the manure?

Answer:

12,800 gallons of manure will be applied to each acre.  Each 1000 gallons of manure contains 20 pounds of available P2O5, and 25 pounds available K2O.  So:

12,800 X 20 lb/1000 gallons = 256 pounds P2O5, and

12,800 X 25 lb/1000 gallons = 320 pounds K2O

D. The producer can apply 46 lb of P2O5 per acre to obtain the target yield according to the latest soil analysis.  The manure analysis is 1% nitrogen 0.6% phosphorus and 0.8% potassium as air dry.  As you might expect it rained prior to the spreading of the manure and the moisture content is now 65%.

1. How much manure at 65% moisture will need to be applied to obtain but not exceed the recommended rate of 46 lb/ac. P2O5?

Answer

0.6% phosphorus x 2000 ( 100 = 12 lb phosphorus/ton air dry

12 lb/ton x 2.29 = 27.48 lb P2O5/ton of air-dry manure

100% - 65% moisture content of manure = 35% dry matter

27.48 lb P2O5/ton at air dry x 35 % dry matter = 9.61 lb P2O5/ ton at 65% moisture

46 lb P2O5 needed ÷ 9.61 lb P2O5/ton = 4.78 ton per acre at 65% moisture

4.78 tons x 2000 = 9560 lb/ac at 65% moisture 
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