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SAP-003 

The crops can optimize production if the fertility 

level in the soil is adequate.  The main factors that 

determine the soil fertility are organic matter 

(including the soil micro-organisms), the soil 

texture, soil structure, soil depth and the soil fertility, 

the soil capacity to store fertilizer (adsorption 

capacity), and the toxicity elements in the soil.  The 

best step in determining the fertility of the soil is to 

conduct a soil analysis to determine fertilizer needs 

for a given crop.   

The objective of this paper is 1) to determine 

the fertilizer rate N2, P2O5 and K2O needed for a 

crop, based in a soil analysis report.  2) To 

determine the fertilization cost N2, P2O5 and K2O for 

a given crop.  

Determining the fertilizer rate 

3. The soil analysis will determine the fertilizer 

requirements for a given crop. For the example in 

Figure 1, the fertilizer required for watermelons is 

65 lbs/ac of N2, 25 lbs/ac P2O5 and 0 lbs/ac K2O.  

 

 

 

1. The commercial fertilizer that will be used are 

Urea and ammonium nitrate UAN32 for 

nitrogen and 4-29-2 for phosphorus mix. The 

UAN 32 has 32% by weight of nitrogen, in which 

one-fourth of the nitrogen is ammonia, one-fourth 

is nitrate and one-half is urea, the rest are other 

ingredients. The phosphorus fertilizer mix 4-29-2, 

means that the fertilizer has 4% by weight of 

Nitrogen, 29% by weight of phosphorus, and 2% 

by weight of potassium, the rest are other 

ingredients. 

2. To calculate the amount of fertilizer required, it is 

necessary to know the density (lb/gal) of each 

fertilizer type, which is generally provided by the 

fertilizer company, as it is shown the following 

table: 

Fertilizer Density 

N32 (32-00-00) 11.04	lb/gal 

 P2O5 (4-29-2) 11.9	lb/gal 

Example: Calculate the rate of fertilizer required for 

1 acre using the soil analysis report of Figure 1.   

For phosphorus:  

P2O5 (4-29-2)        Density  11.9	𝑙𝑏/𝑔𝑎𝑙 

Step 1. We obtain the proportion of the phosphorus 

fertilizer (4-29-2) required to meet the 

recommendation of 25 lbs/ac required by the soil 

analysis, using the mathematical rule of three, a 

method of having three numbers to help calculate 

the unknown, to solve the proportion:  

 

 

Figure 1. Fertilizer recommendation from a soil 
analysis report.  
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100	𝑙𝑏	𝑜𝑓	𝑓𝑒𝑟𝑡𝑖𝑙𝑖𝑧𝑒𝑟 − 29	𝑙𝑏	𝑜𝑓	𝑃/𝑎𝑐𝑟𝑒	 

																																	𝑥 − 	25	𝑙𝑏	𝑜𝑓	𝑃	𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑/𝑎𝑐𝑟𝑒 

𝑥 =
(100 ∗ 25	𝑙𝑏/𝑎𝑐𝑟𝑒)

29	𝑙𝑏/𝑎𝑐𝑟𝑒  

𝑥 = 86.27	𝑙𝑏		𝑜𝑓	𝑓𝑒𝑟𝑡𝑖𝑙𝑖𝑧𝑒𝑟	(4 − 29 − 2) 

Step 2. Once we obtain the amount of fertilizer 

required, the fertilizer density will be used to obtain 

the fertilization rate required per acre of this liquid 

fertilizer.  

1𝑔𝑎𝑙 − 11.9	𝑙𝑏	 

		𝑥 − 	86.27	𝑙𝑏 

𝑥 =
(1	𝑔𝑎𝑙 ∗ 86.27	𝑙𝑏)

11.9	𝑙𝑏  

𝑥 = 7.25	
𝑔𝑎𝑙𝑙𝑜𝑛𝑠
𝑎𝑐𝑟𝑒 	𝑜𝑓	(4 − 29 − 2)	 

For Nitrogen.  

N32 (32-00-00)         Density  11.04	𝑙𝑏/𝑔𝑎𝑙 

Step 1. We will calculate the amount of nitrogen 

that is applied indirectly with the fertilizer 4-29-2. 

100 − 4	(𝑁) 

86.27 − 𝑥	 

𝑥 =
(86.27 ∗ 4	(𝑁))

100	  

𝑥 = 3.45	𝑙𝑏	(𝑁) 

Step 2. We subtract the nitrogen contained in the 

fertilizer 4-29-2, to the fertilizer required by the soil 

analysis which is 65 lbs/ac. 

𝑁 = 65	𝑙𝑏 − 3.45	𝑙𝑏 

𝑁 = 61.55	𝑙𝑏 

Step 3. The rate required by the soil analysis was 

adjusted, to estimate the N fertilizer required from 

the UAN32 fertilizer, using the rule of three.   

100 − 32	𝑙𝑏	𝑁 

		𝑥 − 61.55	𝑙𝑏	𝑁 

𝑥 =
(100 ∗ 61.55	𝑙𝑏	𝑁)

32	𝑙𝑏	𝑁	  

𝑥 = 192.3	𝑙𝑏	𝑜𝑓	𝑈𝐴𝑁32 

Step 4. To determine the amount of liquid fertilizer  

 

required, we use the density of UAN 32:  

1𝑔𝑎𝑙 − 11.04𝑙𝑏	 

		𝑥 − 	192.34	𝑙𝑏 

𝑥 =
(1𝑔𝑎𝑙 ∗ 192.34	𝑙𝑏)

11.04	𝑙𝑏	  

𝑥 = 17.42	
𝑔𝑎𝑙𝑙𝑜𝑛𝑠
𝑎𝑐𝑟𝑒 	𝑜𝑓	𝑈𝐴𝑁32 

Determination of fertilization costs 

Sometimes, it is necessary to determine the most 

economical source of N-P-K fertilizer and the cost 

per unit of nitrogen, phosphorus and potassium. 

Example: Considering the following fertilizer costs, 

calculate the cost per unit of N-P-K of the formula 

recommended by the soil analysis:  

Fertilizer Cost 

N32 (32-00-00) $275/𝑇𝑜𝑛 

 P2O5 (4-29-2) $3.10/𝑔𝑎𝑙 

To obtain the cost per unit of N-P-K fertilizer, we 

use the following procedure:  

Step 1: Estimate the cost of P per unit of the 

fertilizer (4-29-2), we consider that 1 gallon of water 

weighs 8.35 lbs.   

$3.10	 − 8.35	𝑙𝑏𝑠 (1Gal) 

𝑥 − 					1	𝑙𝑏 

𝑥 =
($3.10 ∗ 	1𝑙𝑏)

8.35	𝑙𝑏  

𝑥 = $0.37/𝑙𝑏	𝑜𝑓	𝐏𝟐𝐎𝟓 

Step 2: For Nitrogen N2 (32-00-00) 

There are 2000 lbs in 1 ton. Therefore:  $275/2000 

lbs = $0.1375 /lb of N2 

Step 3: Then we calculate the cost per unit N-P-K of 

fertilizer 4-29-2: 

4 + 29 + 2 = 35 

T
UV
= 0.1142 ∗ $0.37 = $0.042/𝑙𝑏 of N 

WX
UV
= 0.8286 ∗ $0.37 = $0.31/𝑙𝑏 of P 

2
35 = 0.0571 ∗ $0.37 = $0.02/𝑙𝑏	𝑜𝑓	𝐾 
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Step 4. From the soil analysis, it is required to apply 

the formula 65-25-0. Considering that the fertilizer 

4-29-2, has other compositions besides phosphorus.  

The cost per unit of P2O5 per acre of the fertilizer 4-

29-2 is: 

𝑃W𝑂V =
$0.31
𝑙𝑏 ∗ 25

𝑙𝑏
𝑎𝑐𝑟𝑒 = $7.75/𝑎𝑐𝑟𝑒 

Step 5. To obtain the cost of Nitrogen por acre, we 

use the same methodology, we include the nitrogen 

contained in the 4-29-2 fertilizer.    

For N2 

       4 − 29 − 2 

						32 − 00 − 00 

−−−−−−−−− 

     36 − 00 − 00		𝑢𝑛𝑖𝑡𝑠	𝑜𝑓	𝑁 

Then: 

4
36 = 0.1111% ∗

$0.042
𝑙𝑏 = $0.0046/𝑙𝑏 

32
36 = 0.8888% ∗

$0.1375
𝑙𝑏 = $0.1222/𝑙𝑏 

Total cost per unit of Nitrogen ($0.0046+0.1222= 

$0.1268/b) 

The total cost per unit of nitrogen N2 is: 

𝑁W =
$0.1268
𝑙𝑏 ∗ 65

𝑙𝑏
𝑎𝑐𝑟𝑒 = $8.24/𝑎𝑐𝑟𝑒 
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