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CONSIDERATIONS IN POTASSIUM 
FERTILIZATION

• Manure is an excellent source of K and is 
considered 100% available in one cropping 
season.

• Generally, hay crops only need one K application 
a year. However, split applications of K help to 
reduce luxury consumption and prevent leaching 
in sandy soils with low organic matter. 

• Hay crops generally have their highest levels of K 
during the first growth of the season, therefore, it 
is usually best to apply an annual application of 
K after the first or second cutting rather than in 
the spring.

soils tend to be sandy with low organic matter. This 
problem is usually addressed by splitting potassium 
applications.
 Alfalfa can remove a large amount of potassium 
(250 lbs./acre for a yield of 5 tons) and thus requires 
that potassium be replaced to maintain high yields. 
Adequate levels of soil potassium are also important 
for reducing the risk of winter injury in alfalfa.�� 
 Grasses can remove as much potassium as alfalfa. 
However, since their fibrous root systems are more 
efficient miners of potassium, they are really good 
at extracting potassium even from soils testing 
low for K. In many cases, adding potassium can 
improve grass yields since K has to be adequate to 

Potassium deficiency symptoms of corn.

Department of Soil Science, University of Wisconsin

Potassium deficiency symptoms of soybeans.

Alfalfa winter injury can be exacerbated by potassium 
deficiency.

get the best yield response out of N fertilization. It 
is especially important to maintain adequate soil 
K levels when growing a mixture of grasses and 
legumes. At low soil K levels the grass will almost 
always out-compete the legume.
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While N. P, and K are classified as primary 
macronutrients, magnesium (Mg), calcium 

(Ca) and sulfur (S) are classified as secondary mac-
ronutrients because they are found at intermediate 
levels in plants. Micronutrients, — which include 
iron (Fe), zinc (Zn), manganese (Mn), copper (Cu), 
boron (B), chlorine (Cl), molybdenum (Mo), and 
nickel (Ni) — are found in very small amounts. If 
you look at a forage report or a plant tissue test, 
normally you will see that primary and secondary 
macronutrients are reported as percentages, while 
micronutrients are reported in parts per million 
(ppm). To give you a sense of the differences in 
scale, the table below gives the sufficiency levels of 
nutrients for field corn used in tissue testing. As you 
can see, micronutrients are found at much smaller 
levels in plants than are macronutrients.
 Generally, we have not seen deficiency problems 
with secondary macronutrients or micronutrients in 

our field and forage crops in Vermont. The excep-
tions to this are boron in alfalfa and trefoil and, 
occasionally, zinc in corn. The infrequency of defi-
ciency problems is probably largely due to the great 
amounts of animal manure that most of our agri-
cultural soils have received over the years. Manure 
is a good source of most of these nutrients. In addi-
tion, when soil is properly limed to maintain an 
optimum pH, calcium is usually adequate for most 
agronomic crops. 
 There have been some cases of magnesium and 
zinc deficiencies in corn and boron deficiency in 
forage legumes, so some additional discussion of 
these is found below. Also, there are some concerns 
about sulfur deficiencies, though most studies in 
New York and Pennsylvania have not shown wide-
spread problems.

Magnesium 

On occasion, magnesium deficiencies are found, 
particularly in field corn. The most obvious symp-
tom of Mg deficiency is interveinal chlorosis on 
older leaves. This means that the veins stay green, 
but the area between the veins turns yellow. This is 
fairly distinguishable from the deficiency symptoms 
of other nutrients. Magnesium is a fairly mobile 
nutrient in the plant, therefore symptoms often first 
show up in the older leaves (similar to N, P, or K). 
Your soil test should show if a field’s Mg levels are 
low. Deficiencies are sometimes associated with both 
low soil Mg levels and high K levels. Both being cat-
ions, K will compete with Mg for soil exchange sites 
and for plant uptake levels. This is why the UVM 
soil recommendation for Mg is based on both fac-
tors — a low soil Mg level and a very high soil K 
level. 
 Generally, the least expensive and most practical 
way to provide Mg to a crop is to add a high mag-
nesium lime such as dolomitic limestone when rou-
tinely liming. However, if pH is adequate, a fertilizer 
such as sul-po-mag (S, K, and Mg) can be applied.

LESSON IV-2. . .
Secondary Nutrients and Micronutrients

W

The sufficiency levels for corn of most nutrients 
(measured from the ear leaf at silking time) reported 
as both percentages and in parts per million. 

Nutrient Percent PPM

Nitrogen (N) 2.5–3.5 25,000–35,000

Phosphorus (P) 0.25–0.45 2,500–4,500

Potassium (K) 1.7–3.0 17,000–30,000

Calcium (Ca) 0.25–0.50 2,500–5,000

Magnesium (Mg) 0.13–0.30 1,300–3,000

Sulfur (S) 0.21–0.50 2,100–5,000

Iron (Fe) 0.0021–0.025 21–250

Manganese (Mn) 0.0015–0.03 15 -300

Zinc (Zn) 0.002–0.01 20–100

Copper (Cu) 0.0006–0.002 6–20

Boron (B) 0.0005–0.0025 5–25

Snyder, 1998
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 Low Mg levels in grass pasture are sometimes 
associated with grass tetany or hypomagnesemia, 
a condition in livestock with low blood Mg levels. 
High N and/or K fertilization can also contribute to 
the problem. Although fertilization may help correct 
Mg levels in the forage, it is usually more economi-
cal to supply the animals with Mg in their mineral 
supplement. In addition, risks associated with this 
condition can be reduced by avoiding N and K fer-
tilization in early spring, and by encouraging more 
legumes in the pasture mix.

Sulfur 

Although there have been no confirmed reports 
of sulfur deficiencies in our field crops, many soil 
fertility specialists warn that this nutrient could 

Interveinal chlorosis on older leaves is a symptom of 
magnesium deficiency in corn.

become limiting in the future for two reasons. 
Historically, the two major sources of S were con-
taminated fertilizers and air pollution. With mod-
ern fertilizers formulated more purely and with 
air pollution reduced, there is a likelihood that S 
could drop below critical levels for high-produc-
ing crops. Research in New York and Pennsylvania 
has not shown this to be a problem so far. In Ver-
mont, it may be less likely that we will have sulfur 
deficiency problems because of our heavy applica-
tions of animal manure in addition to air pollution 
emissions. On average, there are about two pounds 
of S for every ton of manure. By rough estimate, 
approximately eight pounds per acre per year may 
be contributed by air emissions (based on data 
from two monitoring stations in Vermont).
 It is best to be on the lookout for S problems. 
Deficiencies are most likely to occur in high rainfall 
areas on sandy soils with low organic matter that 
receive little or no manure. The best visual symp-
tom is a general yellowing of newest, top leaves (see 
picture below). If you suspect S deficiency, tissue 
analysis is one way to confirm the problem. Col-
lect samples from both the suspected area and from 
“good” areas so you can compare the analyses. If 
the corn is still in the vegetative stage (25 to 45 days 

Sources of sulfur. Sulfur deficienct corn plant on right.

Montana State University
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old), collect whole plants. If the corn is at tassel 
and silk stage, collect several ear leaves for analysis. 
Sufficient levels at either of these stages should be 
between 0.18% and 0.40% of dry matter. For alfalfa, 
sample whole plants. As with corn, sufficient levels 
should be between 0.18% to 0.40%. You can also 
look at the N to S ratio for alfalfa. It should be 
between 12 and 17.

Zinc

Cases of zinc deficiency in corn do show up on 
occasion in Vermont. Usually they show up within 
the first month of corn emergence. Symptoms 
appear on the youngest leaves when corn plants are 
still quite young. Visual symptoms include a unique 
banded chlorosis on the leaves and stunted plants. 
 Conditions in which Zn deficiency is most likely 
to occur include the following:

• Cool spring weather
• Sites that receive little or no manure
• Acid soils that are heavily limed to bring the pH 

to 7.0
• Soils testing high for P
• Highly eroded high lime soils 
 
The decision to apply zinc as either banded or incor-
porated is based on both soil test results and past 
observations of deficiency symptoms. Foliar applica-
tions of Zn as a rescue treatment for corn already 
showing symptoms have had limited success.

Boron

In the 1950s, University of Vermont soil scientists 
first demonstrated that alfalfa and bird’s-foot trefoil 
need supplemental boron. Our soils tend to be low 
in B. Based on that early work, the general recom-
mendation has been and still is to apply one to two 
pounds of B per acre per year to these crops.  
B deficiency is most likely to occur on coarse- 
textured soils that are easily leached, or when soil 
pH is above 7.0 (when B becomes highly adsorbed 
by the soil). You can also get deficiency symptoms 
during dry periods. Visual symptoms show up first 
on the youngest leaves as yellow to reddish necrosis 
appears along the edges of the leaflets. The plants 
will also be stunted and rosette in shape.

Zinc deficiency in corn.

Owen Plank, University of Georgia

An adult potato 
leafhopper.

Hopperburn in alfalfa.

Ohio State University Extension

Yellow and red leaf discoloration in alfalfa is typical of 
boron deficiency.

British Columbia Ministry of Agriculture

 Sometimes symptoms of boron deficiency are 
confused with potato leafhopper damage. Both 
occur in the summer and cause stunted plants. 
However, the most striking visual symptom of hop-
perburn is the V-shaped necrosis at the tip of the 
leaflet — not damage along its edges.
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Approaches for Nutrient 
Recommendations 

When you submit a soil sample for testing, the 
results and recommendations you get back may 
vary from lab to lab. It is important to understand 
both what type of chemical extractant a particular 
lab uses, and how that lab interprets the soil test 
results. You should use the same lab whenever pos-
sible so that you get consistent results. There are 
three approaches or philosophies to interpreting 
soil tests and making fertilization recommendations 
for P, K, Ca, and Mg. The approach taken can sig-
nificantly affect the recommendation rate and, thus, 
fertilizer costs.
 

 Sufficiency Approach. This approach is based on 
maintaining a critical level of exchangeable nutri-
ents in the soil. The assumption is that plant growth 
is optimized at a certain soil test level if all other 
nutrients and conditions are adequate for growth. 
In the following figure, crop yield only reaches its 
optimum potential once the soil test level is at or 
above “optimum.” If the soil test is at a low level, 
then there is a good probability that you would 
get an increase in yield by adding fertilizer. This 
research-based approach is most commonly used 

LESSON IV-3. . .
Understanding Nutrient Recommendations

by university soil labs, and relies on routine soil 
testing to ensure that your soils are at or above 
critical levels. 
 
 Maintenance Approach. This approach is based 
on calculating or estimating the replacement value 
of nutrients removed by the crop. Often, a general 
fertilization recommendation for a crop that you 
might read in a fact sheet or crop guide is based on 
typical removal rates. If you know your crop yield 
and the nutrient content of your crop, you can sim-
ply calculate the removal rate. The assumption is 
that you need to replace that amount of nutrients 
to replenish what was taken out of the soil. So, you 
could approach your fertilization rates without hav-
ing to do soil tests; however, there is a problem with 
this approach. For example, plants take up K even if 
they don’t need it. This is called luxury consumption 
and can create a false sense of what the crop needs 
for fertility. The figure below shows plant growth in 
response to different levels of soil K. At an optimum 
soil test level the yield levels off; however, the K con-
tent in the plant continues to go up even at higher 
soil test levels. 

The “sufficiency approach” uses crop yield at different soil 
nutrient levels to determine fertilization recommendations.

Soil Nutrient Levels
Luxury consumption occurs when plants take up more 
potassium than they need, sometimes resulting in herd 
health problems when the high potassium forage is fed.
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 Soil Cation Balance Approach. This approach 
is based on the maintenance of certain ratios of K, 
Ca, and Mg. The problem is that field studies across 
the Northeast and Midwest have not supported this 
approach when the ratios are maintained within 
strict ranges. This approach often results in over-
fertilization of certain nutrients and in higher input 
costs. Since extremely high levels of K can interfere 
with Mg uptake, fertilization recommendations for 
Mg may be made even if soil test levels of Mg are at 
a normally optimum level.

 Combination Approach. On a practical basis, a 
fertilization program is often based on a combina-
tion of approaches. In the case of potassium, the 
soil test is important for determining K rates to 
achieve optimum soil test levels, while estimates of 
K crop removal are used to adjust rates depending 
on the yield potential of the soil. For some soils that 
are inherently high in K, adjustments for Mg are 
also made to achieve a reasonable ratio.

Making Your Own Nutrient 
Recommendations

The very last thing you need to do to finish your 
NMP is to develop fertilizer and manure application 
rates for your fields. 
 If you asked for nutrient recommendations 
when you submitted your soil samples, you should 
already have recommendations on your soil test 
reports. Check each soil test report to make sure 
that the nutrient recommendation is for the crop 
that you are growing this coming season. What if 
you don’t have a recommendation or there is an 
incorrect recommendation on your soil test? In 
either of these cases, you can make your own rec-
ommendation using the tables on the following 
pages. Below is a step by step process for making 
your own nutrient recommendations.

Nitrogen Recommendation

 For Corn and Other Annual Crops. Use table 
4 on page 82 to locate the expected yield and soil 
drainage class to determine nitrogen recommenda-
tions. For example, an expected yield of 25 tons of 

corn silage per acre on well drained soil will require 
150 lbs. of N per acre.
 

 For Perennial Forages. Use table 8 on page 82 
to locate the expected yield on the table to deter-
mine nitrogen recommendations. For example, an 
expected yield of 5 tons dry matter per acre will 
require 50 lbs. of N per acre per cutting. Therefore, 
if you are harvesting three cuttings of hay then 
your recommendation is 150 lbs. of N per acre (50 
lbs. per cutting).

Phosphorus Recommendation

 For All Crops. Use table 9 on page 83 to locate 
the soil test phosphorus (P) level in ppm, then 
locate soil test aluminum (Al) in ppm. For example, 
if your soil test P is 1.5 ppm and your soil test Al is 
90 ppm, then your recommendation is 105 lbs. of P 
per acre.

 For Corn. If you are growing corn, you are fin-
ished with your phosphorus recommendation. 
 
 For Other Crops. Use table 10 on page 84 to 
adjust the recommendation according to the crop 
you are growing.
 For example, if your soil test P is 1.5 ppm and 
your soil test Al is 90 ppm, then your recommen-
dation is 105 lbs. of P per acre. Then turn to table 
10 and make an adjustment for topdressing peren-
nial forages. First determine if your soil test P range 
is low, medium, or optimum. Then determine the 
adjustment. The adjustment for this example requires 
a reduction of 20 lbs. of P per acre. Therefore your 
recommendation would be 85 lbs. of P per acre.

Potassium Recommendation

 For All Crops. Use table 11 on page 85 to locate 
the soil test K level in ppm. Next, locate the crop to 
be grown and its corresponding yield. This will give 
you the potassium recommendation. For example, 
if your soil test K is 50 ppm and you are expecting 
to grow 25 tons of corn silage per acre, then your 
potassium recommendation is 200 lbs. of K per 
acre.
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Recommended nitrogen rates for annual crops (without credit for manure or previous crops). 
(Table 4 from Nutrient Recommendations for Field Crops in Vermont)

Corn  
expected yield

Soil Drainage Class

Somewhat poorly to 
poorly drained

Well Drained to 
moderately well 

drained Excessively drained

Silage1 
(tons/acre)

Grain 
(bu/acre)

N to apply  
(lbs./acre)

15 90 90 80 90

20 120 120 100 120

25 150 150 130 150

30 180 1502 150 1502

Small grains (oats, wheat, barley, rye), millet 70 50 70

Sorghum, sorghum-sudan, sudangrass, sunflower 90 70 90

Dry beans, peas, buckwheat 40 30 40

Soybeans 03 03 03

Note: Reduce N rates for previous crop credits (Table 5) and manure application (Tables 14–17).
1  Silage yields are wet tons/acre (30–35% DM).
2 30 tons/acre (180 bu/acre) yield are not considered realistic on these soils. Recommendation for 25 tons/acre yield is provided.
3 A low rate of N (5–10 lbs./acre) may be applied in a 2"x 2" placed starter band, but do not apply in direct contact with the seed.

Recommended nitrogen rates for perennial forages. 
(Table 8 from Nutrient Recommendations for Field Crops in Vermont)

Nitrogen to apply

Per application 
(N, lbs./acre)

Total per year 
(N, lbs./acre)

Grass (<20% legume)1

Hay, high-level management (5+ tons/acre) 50–75 200

Hay, medium level (3–4 tons/acre) 50 150

Hay, low level management (2 tons/acre) 40–50 100

Pasture, intensively managed 50 100

Pasture, low-level management 40 40

Conservation planting 40 40

Legume-grass mix (20–60% legume)

Hay harvest 40 40

Pasture 0 0

Conservation planting 0 0

1 Yields are dry hay equivalent (12–15% moisture). One ton dry hay is equivalent to 2.5 tons haylage (65% moisture).
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Recommended base phosphorus rates for selected available P and Al test values  
(adjust for specific crop based on table on page 85).  
(Table 9 from Nutrient Recommendations for Field Crops in Vermont) 

Reactive  
Al

Available P soil test

Low Medium Optimum1 High2 Excessive

ppm

0.5 1.5 2.5 3.5 4.1–7 7.1–20 >20

ppm P2O5 to apply, lb./acre

10 60 60 40 40 50 0 0

20 65 60 40 40 50 0 0

30 75 55 40 40 50 0 0

40 90 65 40 40 20 0 0

50 100 70 45 40 20 0 0

60 110 80 50 40 20 0 0

70 120 90 55 40 30 0 0

80 120 95 60 40 30 0 0

90 120 105 65 40 30 0 0

100 120 115 70 40 30 0 0

110 120 120 75 40 30 0 0

120 120 120 80 40 30 0 0

130 120 120 85 40 30 0 0

140 120 120 90 40 30 0 0

150 120 120 95 40 30 0 0

160 120 120 100 40 30 0 0

170 120 120 105 40 30 0 0

180 120 120 110 40 30 0 0

190 120 120 115 40 30 0 0

200 120 120 120 40 30 0 0

Note: Table shows selected values within each category. Recommended P application rates are based on the following equation:  
P2O5 to apply (lb./acre) = [(Al + 36) x (4 – available P)] ÷ 3.

1  The recommended rate (20 to 30 lb. P2O5/acre) is best applied as starter/ row fertilizer at planting for corn or broadcast as a blend  
 with other nutrients as a topdress on perennial forages.
2  A low rate of starter fertilizer (10 to 20 lb. P2O5/acre) is recommended, especially under conditions of early planting, limited drainage,  
 or conservation tillage.
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Phosphorus (P
2
O

5
) rate adjustments for different crops. 

(Table 10 from Nutrient Recommendations for Field Crops in Vermont)

Crop Available P soil test level

Low-medium 
(0–4 ppm)

Optimum 
 (4.1–7 ppm)

lb. P2O5/acre

Corn No change No change

Small grains, soybeans, dry beans/peas, buckwheat, 
sorghum, sorghum-sudan, sudangrass, sunflower

Subtract 20 No change

Establishment of perennial forages Add 40 Add 20

Topdress alfalfa (>60%) No change No change

Topdress of other perennial forages Subtract 20 No change

Conservation planting Subtract 30 Subtract 20 or 30

Note: Add or subtract from values in Table 9, but note minimum rates for Low and Medium P test.
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Recommended potassium rates for field crops. 

(Table 11 from Nutrient Recommendations for Field Crops in Vermont)

K soil test

Low Medium Optimum High Excessive

K, ppm: <25 26–50 51–75 76–100 101–130 131–160 >160

K2O to apply (lbs./acre)

Corn for silage1

15 or 20 tons/acre 200 160 120 80 60 02 0

25+ tons/acre 240 200 160 120 80 30 0

Corn for grain

90 or 120 bu/acre 140 100 60 40 30 02 0

150+ bu/acre 180 140 100 60 30 30 0

Alfalfa (> 60%)3 Topdress

2-40 tons/acre 280 240 200 160 100 40 0

5 tons/acre 320 280 240 200 140 60 0

6+ tons/acre 360 320 280 240 180 80 0

Establishment 240 200 160 120 80 40 0

Clover, trefoil, grass, alfalfa (20–60%)3 Topdress

2-4 tons/acre 220 180 140 100 60 0 0

5+ tons/acre 260 220 180 140 100 0 0

Establishment 180 140 100 80 60 0 0

Small grains, soybeans, 
buckwheat, dry beans/peas, millet

120 100 80 60 40 0 0

Conservation planting 80 60 40 0 0 0 0

1 Corn silage yields are wet tons/acre (30–35% DM)
2 10–20 lb. K2O/acre recommended as row-applied starter under conditions of early planting, limited drainage, or conservation tillage.
3 Yields are dry hay equivalent (12–15% moisture). One ton dry hay is equivalent to 2.5 tons haylage (65% moisture).



86 / Digging In

EXERCISE IV-1
. . .

Field Plan Recommendation Worksheet

T
his is where your NMP really starts to come together. You will fill out 
one worksheet per field. Much of the information that you have pre-

viously entered will be transferred to this worksheet. Follow the instructions 
below to fill out the worksheet.

HELPFUL TIPS FOR FIELD PLANNING

• Check the soil tests to make sure that each 
recommendation is for the crop to be grown in 
the coming season.

• Make a new recommendation (if necessary) 
using the instructions on page 81.

Choose whether 
manure will be 
incorporated or 
surfaced-applied.

If you are growing 
hay, make sure the 
legume percentage 
is filled in.

Fill in the soil test 
recommendation 
from your soil 
test report (or 
make your own 
recommendation).

Fill in your 
nutrient credits. 
Past nutrient 
credits are from 
“plow down” 
sods. The amount 
of N credit given 
can be found in 
the table called 
“Nitrogen Credits 
for Previous Crops” 
on page 87.
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1.  Fill in the amount of manure spread on this field. Remember that you 
already estimated the manure spread last year while filling out the field 
inventory worksheet. Be aware that changing the rate of manure applied 
will automatically change the rate of manure P application on the P-
index.

2.  Be aware of the nutrient management basis and the manure restriction 
code on the top right of this worksheet. If you apply too much manure 
to a field, these may change to reflect the greater risk of P runoff. Remem-
ber that on P-based fields you cannot exceed crop uptake levels of P. Where 
there is a red manure restriction code, you cannot apply any manure.

3.  Once all the manure has been applied, look at the tab called Manure 
Drawdown in the computer workbook to make sure that all of the 
manure has been allocated. If there is excess or negative manure quanti-
ties readjust the sheets.

 If your farm does not have the land base for the waste produced you 
need to consider exporting the manure from the farm. If you need nutrients 
you may consider importing manure from a nearby farm. Regardless of 
your situation if you are exporting or importing manure you must fill out a 
form to document the transaction. The import/export form can be found in 
the class binder.

(Exercise IV-1 is continued on the next page)

Nitrogen credits for previous crops.  
(Table 5 from Nutrient Recommendations for Field Crops in Vermont)

Previous Crop

Fertilizer N credit

Previous year Two years ago

Lb/acre

Alfalfa > 60% legume 120 60

20–60% 80 40

Red clover, trefoil > 60% legume 90 40

20–60% 70 30

Grass Moderate-high level mgmt.  
(>2 ton/acre yield)

70 30

Low level mgmt.  
(2 ton/acre or less)

40 20

Soybeans, dry beans/peas 30 0
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4. Print out the field sheets and organize them according to nutrient needs.

5. Add fertilizer as needed.

The nutrient balance shows remaining crop needs (after nutrient 
credits and fertilizer applications). A negative balance indicates 
over-application. In the example above, nitrogen and phosphorus 
have been over-applied by 10 lbs./acre and 36 lbs./acre, respectively.

Manure remaining in this storage

Total manure 
from each 
storage
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Fertilizer nutrients are usually expressed as a per-
centage by weight of the total fertilizer. The three 

numbers you often see on a fertilizer bag, x-x-x, are 
the percentages of N, P2O5, and K2O, respectively, re-
gardless of the quantity of the fertilizer (i.e. a 50 lb. bag, 
a ton, or a 5 ton wagon load). For example, a 12-24-12 
fertilizer would be 12% N, 24% P2O5, and 12% K2O. 
For a list of commonly used fertilizers and their anal-
yses, see table 20 on page 92.

Working with Percentages

Remember: 1% = one-hundredth = 0.01

 For example:

 12% N is the same as 0.12
 24% P2O5 is the same as 0.24
 12% K2O is the same as 0.12

How Many Nutrients Come From Fertilizer

 For example:

 If you apply 300 lbs. of 12-24-12, then how 
many pounds of each nutrient are you applying?

300 lbs. x 12% (0.12) N =  
36 lbs. of N supplied to plants

300 lbs. x 24% (0.24) P2O5 =  

72 lbs. of P2O5 supplied to plants

300 lbs. x 12% (0.12) K2O =  
36 lbs. of K2O supplied to plants

Calculating Pounds of a Given  
Fertilizer Needed

To adjust a fertilizer recommendation, divide by the 
percentage of the nutrient.

 For example: 

 You want to spread urea on a grass hay field. Your 
nutrient need for the field is 100 lbs. of N per acre. 
How much 46-0-0 urea fertilizer do you spread to 
achieve this recommendation?

100 lbs. of N ÷ 0.46 = 217 lbs.  
of urea needed per acre

FERTILIZER CALCULATIONS

 Try this for practice: 

 How much muriate of potash would you need if 
your soil test recommends 150 lbs. of K2O per acre for 
your alfalfa?

Calculating Liquid Fertilizer 

To determine the amounts of nutrients from liquid fertil-
izer, you must know the density of the liquid. Multiply 
the percentage of the nutrient by the pounds of liquid 
per gallon. 

 For example: 

 What is the analysis of a 9-18-9 liquid fertilizer if the 
weight of one gallon of a liquid fertilizer is 11.4 lbs.?

 In each gallon of liquid fertilizer:

 11.4 lbs. x 0.09 N = 1 lb. of N

 11.4 lbs. x 0.18 P2O5 = 2 lbs. of P2O5

 11.4 lbs. x 0.09 K2O = 1 lb. of K2O

 So if you are applying 5 gallons per acre:

 1 lb. x 5 gallons = 5 lbs. of N

 2 lbs. x 5 gallons = 10 lbs. of P2O5

 1 lb. x 5 gallons = 5 lbs. of K2O

 Therefore, to determine how much liquid to apply in 
gallons, divide the recommended rate by the number 
of pounds per gallon of the nutrient.

 For example: 

 You want to apply 20 lbs. of P2O5 per acre as a 
starter fertilizer. Using the same liquid in the example 
above, 

20 lbs. P2O5 ÷ 2 lbs. P2O5 per gallon =  
10 gallons per acre 

 At that rate, you’ll also be adding 10 lbs. each of N 
and K2O.
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HOW FAR CAN YOU AFFORD TO HAUL MANURE?

Often times, your fields that are nutrient deficient are also far away from the 
barn, while the fields behind the barn may be high or excessive in nutrients. 

With today’s fertilizer prices it may make more sense to haul manure to these fields 
than it used to. If you are interested in figuring out how far you should be hauling 
your manure, the following worksheets can be used to do so.

These worksheets are also available online in spreadsheet form in the “Nutrient 
Management” section of the Vermont Crops and Soils website: http://pss.uvm.
edu/vtcrops/.
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Management” section of the Vermont Crops and Soils website: http://pss.uvm.
edu/vtcrops/.
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Nutrient content and other properties of fertilizer materials.  
(Table 20 from Nutrient Recommendations for Field Crops in Vermont)

Fertilizer Material
Chemical 
formula1 %N %P2O5 %K2O

Other nutrient, 
%2

Equiv. 
acidity3

Salt 
index4

Nitrogen sources

Anhydrous ammonia NH3 82 0 0 148 47

Urea (NH2)2CO 46 0 0 84 75

Ammonium nitrate NH4NO3 33–34 0 0 63 105

Urea-ammonium nitrate (UAN)
(NH2)2CO + 

NH4NO3

28–32 0 0 54 74

Ammonium Sulfate (NH4)2SO4 21 0 0 24 S 112 69

Phosphorus sources

Diammonium phosphate (DAP) (NH4)2HPO4 18–21 46–53 0 74 34

Monoammonium phosphate (MAP) NH4H2PO4 11–13 48–52 0 65 30

Ammonium polyphosphate 10 34 0 53 -

Ordinary superphosphate
Ca (H2PO4)2 + 

CaSO4

0 20 0 14 S, 20 Ca 0 8

Triple superphosphate Ca (H2PO4)2 0 46 0 1.5 S, 14 Ca 0 10

Potassium, magnesium, sulfur sources

Muriate of potash KCl 0 0 60-62 0 116

Potassium sulfate K2SO4 0 0 50 18 S 0 46

Potassium nitrate KNO3 13 0 45 -26 74

Potassium hydroxide KOH 0 0 70 -89 -

Magnesium sulfate MgSO4 0 0 0
10–16 Mg, 
14–21 S

0

Magnesium oxide MgO 0 0 0 45 Mg

Sulfate of potash magnesia  
(Sul-Po-Mag or K-Mag)

K2SO4 MgSO4 0 0 22
11 Mg,  
22 S

0 43

Calcium sulfate (gypsum) CaSO4 0 0 0
15–18 S,  
19–22 Ca

0

Micronutrient sources

Borate Na2BO4 20 B

Solubor Na2BO4 21 B

Iron (ferrous) sulfate FeSO4 20 Fe, 12 S

Manganous sulfate MnSO4 28 Mn, 16 S

Zinc sulfate ZnSO4 36 Zn, 18 S

Zinc oxide ZnO 50–80 Zn

Zinc chelate Zn chelate 6–14 Zn

1  Water of hydration (H2O) not included in formula.
2  Actual analysis varies with specific product formulation. B = boron, Ca = calcium, Fe = iron, Mg = manganese, Zn = zinc.
3  Pounds of calcium carbonate equivalent/100 lb of fertilizer material. Positive number indicates that the material increases soil acidity, that is,  
 lowers soil pH. Negative numbers indicate that the material reduces acidity, that is, raises soil pH.
4  Salt index of equal weights of the fertilizer material compared to sodium nitrate which equals 100. Useful for comparing the salt effect of  

 different fertilizer materials.
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ere is a list of items that you should have completed before you go 
on to the next session. Those items found in the computer workbook 

are listed in blue.

EXERCISE IV-3
. . .

Checklist

H

SESSION I

❑ Farm information worksheet

❑ Maps (proximity, conser-  
 vation plan, nitrate leaching,  
 topographic, environmental  
 concerns, soils)

❑ Soil fact sheets

❑ Soil test results organized

❑ Soil test interpretation and   
planning strategy

❑ Soil test schedule

❑ RUSLE2 (with your crop  
 rotation indicated) 

❑ Field inventory

❑ Manure application schedule

SESSION II

❑ Animal waste system  
 overview sheet

❑ Calculation of amount of   
 manure produced

❑ Manure test for each storage

❑ Manure analysis worksheet

❑ Manure storage nitrogen  
 calculations (one for each   
 manure storage)

❑ Manure nutrient values

❑ P-index

SESSION III

❑ Farm nutrient balance

❑ Risk assessment worksheet

SESSION IV

❑ Field plan recommendation  
 worksheets (one per field)

❑ Manure drawdown worksheet

❑ Manure import/export form  
 and alternative manure  
 utilization form (if applicable)




