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NOFA-VT SUMMER WORKSHOP SERIES 

SOIL FERTILITY CALCULATIONS   

WS Harper - 2010 

Background Information 

You are farming 2 acres of mixed vegetables and asked the University of Vermont (UVM) soil test to provide mixed 

vegetable recommendations. You plan to use the relative nutrient categories provided by the UVM soil test and New 

England Vegetable Management Guide (NEVFMG) to determine fertility for crops you grower in larger areas crops, 

like potatoes. You are fertilizing 5 beds of early potatoes that are in rows 150 ft long and 4 feet wide (each 600 

square feet (sq.ft.) for a total of 3000 sq.ft. of potatoes.)   

 

UVM's Soil Test says you need: 2 tons per acre of lime, which you applied in early spring. Your soil test told you 

that you have 3.75% soil organic matter (SOM). 

 

Your UVM soil test said your phosphorus (P) was medium and your potassium (K) was optimum. In the NEVFMG 

(page 172 for potatoes) the relative nutrient categories medium-UVM translated to medium-NEVMG, which means 

you need 120 lbs/acre P2O5. Similarly, an optimum-UVM translates to high-NEVMG, which means you need 140 

lbs/acre K2O. All calculations are done on a per acre basis; we will convert to bed size at the end. 

 

Please note although P2O5 and K2O are expressed in oxide forms for what a crop needs and on fertilizer bags, they 

do not exist in these forms in fertilizer materials or soils and plants do not take them up. Oxide forms are a 

mathematical expression of available nutrient held over from historical fertilizer nutrient analysis. 

 

NEVMG recommends: 140-150 lbs/acre Nitrogen (N) for early potatoes banded at planting time or 2/3’s banded and 

the rest sidedressed when the plants are 6 inches high, because we have chosen compost below we will apply all of it 

at planting time. These recommendations do not include the N credits subtracted for N from your soil’s organic 

matter, added manures or composts, or cover crops—so you have to make these subtractions yourself. You want to 

take these N credits because they will save you money, prevent excessive N from ending up in the environment, and 

prevent problems of delayed maturity and decreased tuber quality that excessive N can cause.     

 

Subtracting N Credits (NEVMG pages 6-9)         (# = lbs) 

For this example, the previous crop is other vegetables and you did not fall apply manure or added any compost in 

early spring or fall. So you only need to account for N from your soil organic matter.  

 

UVM soil tests very conservatively estimates that for every 1% soil organic matter (up to 4 %) you get 10 lbs of 

nitrogen the NEVMG N credits from SOM are 20-40 lbs of N per acre for each 1% soil organic matter content (no 

cap)—we’ll use 20 lbs. At a soil organic matter content of 3.75% our credit is 75# of nitrogen/acre (20 # per 1% x 

3.75% = 75#). We subtract the credit and determine our actual N need:  

 

145 lbs N recommended/acre - 75 lbs N credit/acre = 70 lbs of N/ acre actually needed. 

 

 Summary of Nutrient Needs:  70 lbs/acre N, 120 lbs/acre P2O5, and 140 lbs/acre K2O 

 

Determine Amount of Fertilizer/Compost to Supply N 

I have chosen a fertilizer material that vegetable growers in Vermont and New York commonly use because of its 

low cost. Giroux’s chicken manure compost has a 2-3-2 analysis so it contains: 

 

N P2O5   K2O 

      2% 3%   2%      

 

or:        2 # N   ___               3 # P2O5  ____              2 # K2O_____       

100 # Giroux’s Compost  100 # Giroux’s Compost  100 # Giroux’s Compost 
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Start your calculations with the Nitrogen (N), unless recommended P2O5 is lower than N and K2O, or the P2O5 

fertilizer analysis is high—then start with P2O5. The question we are trying to solve is how much Giroux’s Compost 

(GC) is needed to supply 70# N/acre (without over applying other nutrients)?  

 

To do this we create a ratio using what we know about the fertilizer, and the actual plant N need, and our unknown, 

X, which is the amount of fertilizer to apply. Then we cross multiply to get X by it self so we can solve for it. Please 

note the units in the denominator must be the same and the units in numerator must be the same to solve this 

equation correctly. 

100# GC = X# GC to apply         

     2# N        70# N 

Do the math: 

70# N x 100# GC = X# Giroux’s Compost to apply     X# = 3500#/acre Giroux’s Compost 

2# N 

 

Determine Your Hitchhikers 

Next determine how much P2O55 and K2O you have applied from the 3500# of GC. These are your hitch-hikers. 

To do this we again create a ratio using what we know about the fertilizer, the amount of fertilizer to applied, and our 

unknown, X, which is the amount of nutrient we got from that application. Then we cross multiply to get X by it self 

so we can solve for it. Please note again that the units in the denominator must be the same and the units in 

numerator must be the same to solve this equation correctly. 

 

For P2O5:  3# P2O5    =   X# P2O5 applied 

100# GC 3500# GC 

 

Do the math. 

3500# GC x 3# P2O5   = X# P2O5 applied    X# = 105 # P2O5 applied GC 

100# GC 

 

For K2O: 2# K2O  =  X# K2O applied 

100# GC     2000# GC 

 

Do the math. 

3500# GC x 2# K2O  = X# K2O applied   X# = 70# K2O applied from GC 

100# GC 

 

Determine if Nutrient Needs are Met: 

Did you apply enough P2O5 and K2O or is more needed? 

 

  N P2O5 K2O 

   UVM's Soil Test and NEVMG Recommendations:  145 # 120 # 140 #  (/ acre) 

    N Credits:   -75 # 

Applied from GC: - 70 # -105 # -70 #   (/acre)     

     ________________________ 

Still Needed:        0# 15 # 70 #    (/acre)  

 

We need to add 15 more pounds of phosphorus (P2O5) per acre, and 70 # per acre potassium (K2O). N need has been 

met. 

 

If we found that we over-applied phosphorus (or potassium), we would do the calculations again starting with 

phosphorus (or potassium) to ensure we do not over apply any of the nutrients—which wastes money, can impact 

crop quality, and cause environmental degradation. 
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Determine Other Materials to Meet Nutrient Needs 

To supply the recommended amount of P2O5 and K2O, choose other fertilizers that do not contain N, and calculate 

the amount needed to supply 15 pounds of P2O5 per acre and the 70# K2O/acre. Note: 70 K2O to 15 P2O5 is a 4.6 to 

1 ratio of potassium to phosphorus. Thus, a 0-1-5 fertilizer would be easiest to calculate. 

 

Soil test recommendations are based on available nutrients. Materials that are insoluble will not meet nutrient needs 

in the current growing season. We will do calculations for Bone Char 0-16-0. It has 16% available P2O5, but 32% 

total P2O5. Half of Bone Char’s phosphorus in unavailable in the current year, but will become available in future 

years—but we don’t know exactly when unless we test the soil regularly. Adding a lot of extra insoluble nutrients 

without testing the soil regularly can lead to excessive soil nutrients in future years.  

 

We set up this ratio the same as we did for the compost above. 

 

N P2O5  K2O 

Ex. Bone Char   0%  32%  0% Total 

(BC)   0%  16%  0% Available 

 

100# BC = X# of BC amount to apply   

16# P2O5   15# P2O5 the rest needed  

 

 Do the math.  15# P2O5 x 100# BC = X# BC   X# = 94 #/acre Bone Char 

        16# P2O5 

 

 

No potassium (K2O) is supplied. So we need to choose another fertilizer that does not contain N or P2O5, and 

calculate the amount needed to supply 70 # K2O/acre. The set up is the same as above. I chose Natural Sulfate of 

Potash (NSK). It contains 51% soluble potash and 18 percent sulfur.  

 

100# NSK = X# of NSK amount to apply   

51# K2O       70# K2O the rest needed  

 

 Do the math.  70# K2O x 100# NKS = X# NKS  X# = 137 #/acre Natural Sulfate of Potash 

        51# K2O 

 

Summary Chart of Fertilizers to Meet Nutrient Needs   

 

(Amounts on a per acre basis) N P2O5 K2O 

UVM's Soil Test and NEVMG Recommendations 145 # 120 # 140 # 

N Credits -75 #   

Applied from 3500 lbs/acre of Giroux’s Compost - 70 # -105 # -70 #    

Applied from 94 lbs/acre Bone Char  -15 #  

Applied from 137 lbs/acre Natural Sulfate of Potash   -70 # 

Still Needed: 0 # 0 # 0 # 

 

Additionally, we chose regular Ag limestone (mostly calcium carbonate) over dolomitic limestone or “high mag 

limestone” because our soil's magnesium content was optimum. If our soil magnesium content was low, we would 

spend the extra money on dolomitic limestone in order to provide both calcium and magnesium. We limed to raise 

our soil pH to 6.8 based on our UVM Soil Test Report. 

 

UVM Soil Test Report will tell commercial vegetable growers that Cole crops, beets, turnips and celery may benefit 

from an application of boron (B) at the rate of 1/lb/acre—unless you apply it regularly. Make sure you take care to 

apply proper amounts of B; it can be toxic to plants. Avoid B on beans, peas and cucurbits. 
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Convert Calculations from a Per Acre Basis to Actual Crop Bed Size 

Next for each fertilizer material, we will convert the per acre calculations for early potatoes to our actual square feet 

of crop. You have a total of 3000 sq.ft. of potatoes in 5 beds that are in rows that are 150 ft long and 4 feet wide 

(each 600 sq.ft.). Fertilizer calculations above are based on an acre; there are 43,560 sq.ft. in one acre.  

 

To do this we create a ratio using what we know about fertilizers applied over on the square feet in an acre, the 

actual bed space for potatoes in square feet, and our unknown, X, which is the amount of fertilizer to apply to the 

bed. Then we cross multiply to get X by it self so we can solve for it. Please remember that the units in the 

denominator must be the same and the units in numerator must be the same to solve this equation correctly. 

 

Start with Giroux’s Compost: 

 

3500# GC____  =  X# fertilizer to apply to potato bed          

    43,560 sq.ft.            3000 sq.ft. potato bed 

Do the math: 

 

3000 sq.ft x 3500# GC   = X#  fertilizer to apply     X# = 241# Giroux’s Compost over 3000 sq.ft. 

       43,560 sq.ft.       of potatoes or 48 lbs per bed 

         banded at planting time 

 

Bone Char: 

 

    94# BC____  =  X# fertilizer to apply to potato bed          

    43,560 sq.ft.            3000 sq.ft. potato bed 

Do the math: 

 

3000 sq.ft x 94# BC   = X#  fertilizer to apply     X# = 6.5 # Bone Char over 3000 sq.ft. of 

       43,560 sq.ft.      potatoes or 1.3 lbs per bed 

 

The NEVMG recommends banding all phosphorus on potatoes at planting time. 

 

Natural Sulfate of Potash: 

 

    137 # NSK____  = X# fertilizer to apply to potato bed          

    43,560 sq.ft.            3000 sq.ft. potato bed 

Do the math: 

 

3000 sq.ft x 137# NSK   = X#  fertilizer to apply     X# = 9.5 # Natural Sulfate of Potash over 3000 sq.ft.  

       43,560 sq.ft.      of potatoes or 2 lbs per bed 

 

The NEVMG recommends for potassium fertilizers on potatoes to either band at planting time or 2/3’s banded and 

the rest sidedressed when the plants are 6 inches high, because Natural Sulfate of Potash is very soluble we will band 

2/3 at planting or 6 lbs (1.5 lbs per bed) and sidedress the rest 3.5 lbs (0.5 lbs per bed) when the plants are 6 inches 

high.  

 

 

 

 

MATH IS USEFUL AND FUN! 

 


