
Up north, wet fall weather slowed harvest and 
soil sampling in many parts of the region. Some 
folks will not be able to finish corn harvest until the 
soil freezes and can hold the weight of combines 
and grain carts. In spite of the difficult harvest, soil 
sampling has been progressing at a fast pace. With 
high fertilizer prices and low crop prices, there is a 
high demand for soil testing. Each fertilizer dollar 
will be extra important next year, and you will need 
the most up-to-date soil test information to make 
the right fertilizer decisions.

The late harvest may force some people to 
take soil samples in the winter or next spring. AGVISE sells in-cab hydraulic 
soil sampling systems and special heavy-duty (HD) chromoly steel soil probes 

designed for winter soil sampling in frozen conditions. With the right equipment, many customers can continue soil 
sampling in winter through 3-4 inches of frost. Please give us a phone call if you have any questions on winter soil 
sampling tips and tricks.

The high price of phosphorus fertilizer has prompted a lot of questions about soil P management strategies and “new” 
phosphorus products. With all of these questions, we are featuring an extra heavy dose of phosphorus-related topics in 
this newsletter. We hope these articles will help answer those questions for 2026.

The AGVISE Soil Fertility Seminar dates are set for 2026. These seminars cover soil fertility and plant nutrition 
topics along with other issues that currently challenge our region. You will not want to miss the great program lineup, so 
mark your calendar now! A registration letter for the USA seminars was sent to AGVISE customers in early November 
so they had the first chance to register for the seminars. Please make sure that you register early if you plan on attending 
because space is limited and there is usually a waiting list.

If you did not receive the mailing, 
please call our Northwood office 
(701-587-6010) to make sure we have 
your current contact information on 
file. If you received this newsletter, 
you are on our physical mailing list, 
but we may not have your current 
email address for email updates.
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Wow, what a fall! 
Fall is always the busiest 
time of year at AGVISE, 
and this fall did not 
disappoint. The weather 
did not always cooperate, 
but people were able to 
make great progress in 
the field when we did get 
some nice days in a row. 
Now that AGVISE is 
back to running on our 

normal turnaround times, I want to extend a special 
thank you to all our customers for trusting AGVISE 
Laboratories with your agricultural testing needs. It is 
our privilege to serve you and provide you with a high 
standard of quality and service.

As 2025 winds down, AGVISE is starting to get 
ready for a very special year. In 2026, we will celebrate 
the 50th anniversary of AGVISE Laboratories. The 
company was founded in 1976 when Dr. Ed Loyd 
started an agricultural research and crop consulting 
firm in Northwood, ND. The following year, the 
laboratory division began when Robert Deutsch was 
hired. As we celebrate the 50th anniversary in 2026, 
we will be sharing more information on the history 
and growth of AGVISE Laboratories. Stay tuned 
for special celebrations and festivities that will be 
announced later!

This winter, I hope to see many of you again at 
winter trade shows and agronomy update meetings. 
We wish you and your company a very successful end 
to 2025, a Merry Christmas, and a Happy New Year.

PRESIDENT’S CORNER

CINDY EVENSON
PRESIDENT  

AGRONOMIST, CCA

Date Location CCA CEUs Applied For
January 6 Willmar, MN 3.0 NM, 2.5 SW 
January 7 Watertown, SD 3.0 NM, 2.5 SW 
January 8 Grand Forks, ND 3.0 NM, 2.5 SW
March 3 Portage la Prairie, MB TBD 
March 5 Saskatoon, SK TBD

Who could have 
thought that the 2025 
growing season would 
mirror the 2024 growing 
season? I surely did not. 
That was a soil sampling 
season for the record books. 
After an excessively wet 
spring and summer, the fall 
turned dry and stayed dry 
in the Benson territory. 
With very few rain delays, 

harvest and soil sampling season started and continued 
with very few breaks. I am always amazed at how much 
work can get done in a short amount of time with some 
cooperation from Mother Nature.

 The 2025 growing season presented some real 

challenges for nitrogen management. The spring and 
summer rains broke precipitation records in some areas, 
and many fields were left with numerous acres of yellow 
corn and waterlogged parts in fields. Growers were 
faced with the decision to sidedress corn with nitrogen 
and at what rate. Some fields were not fit for sidedress 
applications until mid-July, which was well past the 
optimal window. These late sidedress applications turned 
into rescue applications. With all of these struggles, the 
final corn yields were average to below average for many 
growers near Benson, MN. However, 60 miles south of 
Benson, it was a record corn crop for some growers who 
had optimal growing conditions.

I wish to thank you all for a very productive fall soil 
sampling season. We got a lot done! I hope you have 
a great winter and hope to see you at a trade show or 
conference.

SOUTHERN TRENDS

DR. BRENT JAENISCH
AGRONOMIST, CCA

AGVISE Soil Fertility Seminar Dates are Set

The high price of phosphorus 
fertilizer has sparked questions 
about different phosphorus 
fertilizer forms. The debate 
over orthophosphate and 
polyphosphate has raged for 
decades. Just when we think 
we have put the issue to bed, 
it comes up again! The truth 
is either form of phosphate 
fertilizer will provide the same 

crop yield response. With “new” fertilizer products and 
additives on the market, it is time to revisit the basics of 
phosphorus fertilizer materials.

All dry phosphate fertilizers, like monoammonium 
phosphate (MAP 11-52-0), diammonium phosphate 
(DAP 18-46-0), and triple superphosphate (TSP 0-46-
0), are orthophosphate materials. These dry phosphate 
fertilizers are easy to classify–all orthophosphate. 
Most liquid phosphate fertilizers contain either 
orthophosphate and/or polyphosphate of varying 
proportions. Either way, all phosphorus fertilizer 
materials, dry or liquid, will act the same once applied to 
soil and participate in the same plant uptake processes or 
P fixation reactions once dissolved in the soil solution.

In fertilizer manufacturing, all products start as 
phosphoric acid derived from rock phosphate, but if 

you want to make a high content liquid phosphorus 
fertilizer, that means you need to remove some water 
from phosphoric acid in the process. This produces 
short chains of orthophosphate, which then start linking 
together to form longer polyphosphate chains (poly 
means multiple). As more water is removed, the fertilizer 
material creates more polyphosphate (longer chains), 
resulting in a denser material, with some smaller amount 
of orthophosphate remaining. In most polyphosphate 
blends, like 10-34-0, the composition is around 70% 
polyphosphate and 30% orthophosphate.This results in 
a high content liquid phosphorus fertilizer with more 
phosphorus per gallon, meaning that you have to haul 
less material to the field to achieve the same phosphorus 
rate.

When polyphosphate is applied to soil, the 
fertilizer reacts quickly with soil water and breaks into 
orthophosphate (short chains) again. Even in cool soil 
temperatures (40 deg F), over 40% of polyphosphate 
converts to orthophosphate within 72 hours. Within 
one to two weeks, the conversion is largely complete, 
leaving plant-available orthophosphate for crop uptake.

In the end, it all comes back to crop yield, right? In 
countless studies across the Midwest and Great Plains, 
the performance of orthophosphate and polyphosphate 
have been equal, as long as you apply the same 
phosphorus rate.

Phosphorus Forms: Ortho- or Poly-P? Does it matter?

DR. JED GROW
AGRONOMIST, 
CCA, 4R NMS
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Across the region, precipitation patterns during the growing season were all over the place– from monsoon to 
drought. In Manitoba and the drier parts of North Dakota and South Dakota, more residual nitrate-N remained after 
wheat, as we can expect following periods of drought with reduced crop yield and little to no soil nitrogen losses. For 
wetter parts of the map, the amount of residual nitrate-N after 
wheat and corn crops was still higher than expected, especially 
following good crop yields (and good protein for wheat). In these 
regions, the late season rainfall timing and warmer temperatures 
likely helped achieve good crop yield and also spurred on extra 
nitrogen mineralization from soil organic matter.

At this time of year, we usually have more corn fields 
harvested and soil sampled, but delayed corn harvest has limited 
the number of corn fields that have been soil sampled at the time 
this article was written. For the first 8,000 soil samples following 
corn in the region, the early trend in residual nitrate-N after corn 
is showing more residual nitrate-N in many zip code areas than 
the long-term average of 30-35 lb/acre nitrate-N (0-24 inch 
soil profile). In fact, most zip code areas have 20 to 50% of soil 
samples with over 60 lb/acre nitrate-N after corn (summary table 
not shown). There is a lot more nitrogen leftover that growers 
will want to consider for their crop rotation next year.

The economics of continuous corn are currently more 
attractive than previous years, and growers thinking about 
continuous corn in 2026 will want to take advantage of residual 
nitrate-N leftover in the soil profile for nitrogen fertilizer plans 
next year. This means we should expect more soil sampling after 
corn than previous years, either later this fall or next spring.

The big picture data helps us visualize general trends and 
patterns across the region, but it is very important to soil sample 
each field to determine the amount of soil nitrate-N remaining in 
the 0-24 inch soil profile. High fertilizer prices are just one more 
reason to get current soil test information. Soil testing is not a 
perfect tool, but it is the best tool available to help you determine 
the right fertilizer rate needed for next year’s crop.

In the current economic climate of high production 
costs for land, seed, fertilizer, chemical, fuel, and 
equipment, it is important to examine where growers 
can decrease input costs without jeopardizing crop 
yield in the short term. For reducing fertilizer costs, 
the importance of soil testing and banding phosphorus 
fertilizer has been written about extensively by soil 
fertility specialists and ag economists alike. Both over- 
and under-fertilization reduce grower profits. While 
building soil test P may not be the best idea for next year, 

you also need to make sure that you are applying enough 
P fertilizer to achieve high yields.

AGVISE Laboratories provides four different P and 
K fertilizer guidelines for our customers to choose (see 
charts and tables). Below is a short description of these 
guideline types and how each guideline will affect soil 
test P over time. This information will hopefully help you 
choose which fertilizer guideline is best suited to your 
equipment and management.

Broadcast P & K Fertilizer Guideline: The 
AGVISE broadcast fertilizer guideline is based on 
uniform fertilizer application and incorporation with 
tillage, except for alfalfa and other perennial crops. 
Seed safety concern is minimal for broadcast fertilizer 
application.

At very low to medium soil test levels, the broadcast 
guideline will build soil test levels to the high range over 
several years (5 to 8 years). If soil test levels are very high, 
the broadcast guideline is reduced to the suggested starter 
P and K fertilizer rate.

Broadcast with Maintenance P & K Fertilizer 
Guideline: The AGVISE broadcast with maintenance 
fertilizer guideline is the same as the broadcast fertilizer 
guideline except that when soil test levels are high or 
greater, the broadcast with maintenance guideline is equal 
to crop P and K removal based on selected yield goal. The 
soil test level will not drop because you will always be 
applying a fertilizer rate equal to crop removal to maintain 
the soil test level.

Band P & K Fertilizer Guideline: The AGVISE 
band fertilizer guideline assumes that P and K fertilizer 
is placed at least 2 inches away from seed. If too much 
fertilizer is placed directly with seed, delayed emergence 
and plant stand loss may occur. The seed-safe fertilizer rate 
placed with seed is determined by soil water content, soil 
texture, row width, seed opener spread, fertilizer material, 
and crop sensitivity. Utilize local information from crop 
consultants and equipment manufacturers to determine 
the seed-safe fertilizer rate.

At very low soil test levels, the band guideline will 
slowly build soil test levels to the medium range over 
several years. If soil test levels are high, the band guideline 
is reduced to the suggested starter P and K fertilizer rate. 
If soil test levels are initially high, the band guideline will 
lower soil test levels to the medium range over many years 
(8 to 10 years).

Band with Maintenance P & K Fertilizer 
Guideline: The AGVISE band with maintenance 
fertilizer guideline is the same as the band fertilizer 
guideline except that when soil test levels are medium or 
greater, the band with maintenance guideline is equal to 
crop P and K removal based on selected yield goal. The 
soil test level will not drop because you will always be 
applying a fertilizer rate equal to crop removal to maintain 
the soil test level.

University Broadcast Fertilizer Guideline: The 
university broadcast fertilizer guideline has been compiled 
as one equation set from the University of Manitoba, 
the University of Minnesota, Montana State University, 
North Dakota State University, and South Dakota State 
University. The university guideline is designed to provide 
the required crop nutrients to optimize crop yield for that 
one year. This is known as the “sufficiency” approach.

At very low soil test levels, the university broadcast 
guideline will slowly build soil test levels to the medium 
range over several years (8 to 10 years). If soil test levels 
are high, the university broadcast guideline will be less 
than crop removal or reduced to zero. This will cause 
soil test levels to decline to the medium range over 
time. When the university broadcast guideline is zero, 
university soil fertility specialists still recommend starter 
fertilizer for most crops, such as 10-15 lb/acre P2O5 for 
small grains or corn.

University soil fertility specialists also suggest that 
the university broadcast rate can be reduced to half if 
you can apply P fertilizer in a band with or near the seed 
(assuming seed safe placement and rates). A starter rate 
of 10-15 lb/acre P2O5 for small grains or corn is still 
suggested.

Phosphorus Strategies for Corn

In periods of high P fertilizer 
prices, corn growers can capitalize 
on lower banded P fertilizer rates 
and not sacrifice grain yield if 
soil test P is medium or higher. 
University research has shown 
that broadcast rates can be cut in 
half if P fertilizer is banded with 
or near the seed without losing 
crop yield. The band must be no 
more than 2 inches away from the 
seed to achieve the starter effect. 
For fertilizer placed with seed, the 
maximum N + K2O should not 
exceed 10-15 lb/acre. Generally, 
10-34-0 rates of 7-8 gal/acre 
placed with seed should not cause 
emergence or stand problems, unless soil conditions are dry or the soil is coarse-textured or sandy.

If a shortage of 10-34-0 develops this spring, you should prioritize which fields get higher rates of 10-34-0. The 
first priority is any corn field following non-mycorrhizal crops like canola or sugar beet, which can present fallow 
syndrome problems for corn or small grains. University research has also shown that liquid or dry fertilizer products 
perform the same, as long as the applied nutrient rate is the same. The choice for liquid or dry products is based on the 
grower’s planting equipment.

Phosphorus Strategies for Small Grains

NDSU research has shown 
that during periods of high P 
fertilizer prices ($1.00/lb P2O5), 
it is not economical to build soil 
test P, even if wheat prices were 
$8/bushel. If P fertilizer prices 
dropped to $0.50/lb P2O5, then 
it would be profitable to build 
soil test P to 10 ppm Olsen P 
(medium range). For small grains, 
fertilizer P is most often placed 
with or near the seed at planting; 
this maximizes the placement 
efficiency and also provides the 
starter effect and promotes strong 
tiller initiation. Similar to corn, 
P fertilizer rates can be cut in half 
if placed with or near the seed without losing crop yield. The maximum N + K2O should not exceed 25-30 lb/acre 
when placed with the seed (assuming row spacing 6 or 7 inches).

Residual Soil Nitrate-N after Wheat and Corn – Fall 2025

AGVISE Fertilizer Guideline Options in Tight Economic Times
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INTERPRETING A INTERPRETING A 
SOIL TEST REPORTSOIL TEST REPORT

To gain the most information from soil testing, it is necessary to become familiar with 
the soil test report. This guide will explain where each soil test parameter is displayed 
on the report. You will also find basic information about each soil test method and its 
role in soil fertility and plant nutrition in the Upper Midwest and Northern Great Plains of 
the United States and western Canada. Remember to follow accepted guidelines for soil 
sampling to ensure data on the soil test report represents the field area being sampled. 

33 Salinity (electrical conductivity, EC, 
or soluble salts): Salinity is reported as 
decisiemens per meter (dS/m). Salinity is measured 
as the electrical conductivity of dissolved ions 
(soluble salts) in the soil solution. The greater 
the electrical conductivity, the higher the salinity. 
Soluble salts are mobile in the soil solution and 
move with soil water via leaching or capillary rise 
(e.g., high water table). Salinity should be tested 
on the topsoil and subsoil (0-6 and 6-24 inch). 
Salinity can severely reduce crop productivity. Crop 
tolerance to salinity varies widely (e.g., soybean, 
very sensitive; barley, tolerant). Salinity is a 
contributing risk factor in iron deficiency chlorosis 
(IDC). 

34 Soil pH: Soil pH is the measurement of hydrogen 
ion concentration in soil. Soils with pH < 7.0 are 
acidic. Soils with pH > 7.0 are basic or alkaline. 
Soil pH affects the availability of several nutrients. 
Soils with pH < 6.5 may require lime to raise soil 
pH. Soils with very low pH (<5.5) may present 
aluminum or manganese toxicity to plant growth. 
Crop sensitivity to soil pH varies widely and affects 
how much, if any, lime should be applied. 

35 Buffer pH: Buffer pH determines the amount of 
lime required to raise soil pH on very acidic soils. 
The buffer pH test is generally used on soils with pH 
< 6.0. 

36 Cation Exchange Capacity (CEC, 
summation of cations method): Cation 
exchange capacity is reported as centimoles of 
charge per kilogram (cmolc/kg). Cation exchange 
capacity is the ability of soil to hold exchangeable 
cations (e.g., NH4

+, Ca2+, Mg2+, K+, Na+, H+, Al3+) and 
should be determined on the topsoil (0-6 inch). Soil 
texture, clay type, and organic matter contribute to 
CEC. The estimated soil texture from CEC is: sand = 
0-8 cmolc/kg, loamy sand = 9-12 cmolc/kg, sandy 
loam or silt loam = 13-20 cmolc/kg, loam = 21-28 
cmolc/kg, clay loam = 29-40 cmolc/kg, clay or peat 
> 40 cmolc/kg. The summation of cations method 
produces accurate CEC results on soils with pH < 
7.0. For soils with salinity or pH > 7.3, the excess 
soluble and carbonate salts will inflate CEC results. 
Soil-applied herbicide rates may be adjusted for 
CEC. 

37 Base Saturation: Base saturation is the relative 
proportion of base cations (Ca2+, Mg2+, K+, Na+) to 
the total cation exchange capacity (CEC), reported 
on a percent basis. It is calculated from the total 
base cations (Ca2+, Mg2+, K+, Na+) and acid cations 
(H+) measured. For example, a soil may have 70% 
calcium, 20% magnesium, 7% potassium, 3% 
sodium, totaling 100% base saturation. Typical base 
saturation ranges are: calcium 65-75%, magnesium 
15-20%, potassium 1-7%, sodium 0-5%, and 
hydrogen 0-5%. 

38 Relative Test Level: Indicates the relative soil test 
interpretation categories. A field-calibrated soil test 
measures the plant-available nutrient fraction in soil, which 
is calibrated to the crop response to fertilizer. The soil test 
interpretation categories (low, medium, high) predict the 
probability of crop response to fertilization. If the soil test 
level is high or greater, then the likelihood of crop yield 
increase to fertilization is low. The soil test interpretation 
categories for each soil test parameter are listed in Table 3. 

SUGGESTED FERTILIZER GUIDELINES
39 AGVISE Laboratories offers three types of guidelines for 

phosphorus and potassium fertilization: broadcast, band, 
and university. The fertilizer guidelines are adjusted based 
on crop choice, soil nutrient level, crop yield goal, and 
fertilizer placement. Fertilizer guidelines are reported as 
lb/acre on elemental basis and P2O5 and K2O conventions 
for P and K, respectively. The fertilizer guidelines were 
developed utilizing university and industry research along 
with the professional experience of AGVISE agronomic 
staff. 

Broadcast P & K Fertilizer Guideline: The AGVISE 
broadcast fertilizer guideline is based on uniform fertilizer appli-
cation and incorporation with tillage, except for alfalfa and other 
perennial crops. Seed safety concern is minimal for broadcast 
fertilizer application. 

 At very low to medium soil test levels, the broadcast guide-
line will build soil test levels to the high range over several years. 
If soil test levels are very high, the broadcast guideline is reduced 
to the suggested starter P and K  
fertilizer rate. 

Broadcast with Maintenance P & K Fertilizer 
Guideline: The AGVISE broadcast with maintenance fertilizer 
guideline is the same as the broadcast fertilizer guideline except 

that when soil test levels are high or greater, the broadcast with 
maintenance guideline is equal to crop P and K removal based on 
selected yield goal. 

Band P & K Fertilizer Guideline: The AGVISE band fer-
tilizer guideline assumes that P and K fertilizer is placed at least 
2 inches away from seed. If too much fertilizer is placed directly 
with seed, delayed emergence and plant stand loss may occur. 
The seed-safe fertilizer rate placed with seed is determined by 
soil water content, soil texture, row width, seed opener spread, 
fertilizer material, and crop sensitivity. Utilize local information 
from crop consultants and equipment manufacturers to deter-
mine the seed-safe fertilizer rate. 

 At very low soil test levels, the band guideline will slowly 
build soil test levels to the medium range over several years. If 
soil test levels are high, the band guideline is reduced to the sug-
gested starter P and K fertilizer rate. If soil test levels are initially 
high, the band guideline will lower soil test levels to the medium 
range over many years. 

Band with Maintenance P & K Fertilizer Guideline: 
The AGVISE band with maintenance fertilizer guideline is the 
same as the band fertilizer guideline except that when soil test 
levels are medium or greater, the band with maintenance guide-
line is equal to crop P and K removal based on selected yield 
goal. 

University Broadcast Fertilizer Guideline: The univer-
sity broadcast fertilizer guideline has been compiled as one equa-
tion set from the University of Manitoba, the University of Min-
nesota, Montana State University, North Dakota State University, 
and South Dakota State University. At very low soil test levels, the 
university broadcast guideline will slowly build soil test levels to 
the medium range over several years. If soil test levels are high, 
the university broadcast guideline is reduced to near zero. When 
the university broadcast guideline is zero, university soil fertility 
specialists still recommend starter fertilizer for most crops.

SOIL TEST INTERPRETATION CATEGORY
SOIL TEST PARAMETER Unit Depth (inch) Very Low Low Medium High Very High
Primary macronutrients

Nitrate-N (residual NO3-N) lb/acre 0-24 ≤20 21-40 41-60 61-80 >80
Phosphorus (Bray-1 P) ppm 0-6 ≤5 6-10 11-15 16-20 >20

Phosphorus (Olsen P) ppm 0-6 ≤3 4-7 8-11 12-15 >15
Potassium (K) ppm 0-6 ≤50 51-100 101-150 151-200 >200

Secondary macronutrients
Calcium (Ca) ppm 0-6 ≤500 501-1000 1001-1500 1501-2000 >2000
Magnesium (Mg) ppm 0-6 ≤83 84-166 167-250 251-400 >400

Sulfate-S (SO4-S) lb/acre 0-6 ≤6 7-14 15-30 31-40 >40
Sulfate-S (SO4-S) lb/acre 0-24 ≤25 26-56 61-120 >120

Micronutrients
Boron (B ) ppm 0-6 ≤0.40 0.41-0.80 0.81-1.20 1.21-1.60 >1.60
Chloride (Cl) lb/acre 0-24 ≤15 16-30 31-40 41-60 >60

Copper (Cu) ppm 0-6 ≤0.20 0.21-0.40 0.41-0.60 0.61-0.80 >0.80

Iron (Fe) ppm 0-6 ≤2.5 2.6-5.0 5.1-7.5 7.6-10.0 >10

Manganese (Mn) ppm 0-6 ≤0.5 0.51-1.0 1.1-2.0 2.1-10.0 >10
Zinc (Zn) ppm 0-6 ≤0.30 0.31-0.60 0.61-1.00 1.01-2.00 >2.0

Soil properties
pH (1:1) --- 0-6 <5.5 5.6-6.5 6.6-7.5 7.6-8.5 >8.5
Salinity (EC 1:1) dS/m 0-6 <0.25 0.26-0.50 0.51-0.75 0.76-2.0 >2.0

Sodium (Na) ppm 0-6 ≤40 41-80 81-120 120-160 >160

Carbonate (CCE) % 0-6 <1.0 1.1-2.5 2.6-5.0 5.1-10 >10

Organic matter % 0-6 <1.5 1.6-3.0 3.1-4.5 4.6-6 >6

Table 3. General interpretation of soil test levels

LABORATORY ANALYSIS OF SOIL
The soil tests routinely conducted on each soil sample depth are shown in Table 1. The topsoil 
sample (0-6 inch) is analyzed for all plant nutrients and soil properties. The subsoil sample (6-24 
inch) is analyzed for mobile nutrients and soil properties such as nitrate-N, sulfate-S, chloride, 
and salinity. The deep subsoil sample (24-48 inch or deeper) is also analyzed for nitrate-N.

Table 1. Soil analyses routinely conducted  
on soil sample depths.

Ammonium-N
Nitrate-N
Phosphorus
Potassium
Calcium

Analysis conducted on topsoil

Ammonium-N
Nitrate-N

Analysis conducted on subsoil

Magnesium
Sodium
Sulfate-sulfur
Chloride
Boron

Copper
Iron
Manganese
Zinc
Soil pH

Buffer pH
Salinity (EC)
Organic matter
Carbonate (CCE)
Cation exchange capacity (CEC)

Base saturation
Soil texture
Water holding  
 capacity

Sulfate-sulfur
Chloride

Soil pH
Salinity

Soil texture
Water holding capacity
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33 Salinity (electrical conductivity, EC, 
or soluble salts): Salinity is reported as 
decisiemens per meter (dS/m). Salinity is measured 
as the electrical conductivity of dissolved ions 
(soluble salts) in the soil solution. The greater 
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pH. Soils with very low pH (<5.5) may present 
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Crop sensitivity to soil pH varies widely and affects 
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lime required to raise soil pH on very acidic soils. 
The buffer pH test is generally used on soils with pH 
< 6.0. 

36 Cation Exchange Capacity (CEC, 
summation of cations method): Cation 
exchange capacity is reported as centimoles of 
charge per kilogram (cmolc/kg). Cation exchange 
capacity is the ability of soil to hold exchangeable 
cations (e.g., NH4

+, Ca2+, Mg2+, K+, Na+, H+, Al3+) and 
should be determined on the topsoil (0-6 inch). Soil 
texture, clay type, and organic matter contribute to 
CEC. The estimated soil texture from CEC is: sand = 
0-8 cmolc/kg, loamy sand = 9-12 cmolc/kg, sandy 
loam or silt loam = 13-20 cmolc/kg, loam = 21-28 
cmolc/kg, clay loam = 29-40 cmolc/kg, clay or peat 
> 40 cmolc/kg. The summation of cations method 
produces accurate CEC results on soils with pH < 
7.0. For soils with salinity or pH > 7.3, the excess 
soluble and carbonate salts will inflate CEC results. 
Soil-applied herbicide rates may be adjusted for 
CEC. 

37 Base Saturation: Base saturation is the relative 
proportion of base cations (Ca2+, Mg2+, K+, Na+) to 
the total cation exchange capacity (CEC), reported 
on a percent basis. It is calculated from the total 
base cations (Ca2+, Mg2+, K+, Na+) and acid cations 
(H+) measured. For example, a soil may have 70% 
calcium, 20% magnesium, 7% potassium, 3% 
sodium, totaling 100% base saturation. Typical base 
saturation ranges are: calcium 65-75%, magnesium 
15-20%, potassium 1-7%, sodium 0-5%, and 
hydrogen 0-5%. 

38 Relative Test Level: Indicates the relative soil test 
interpretation categories. A field-calibrated soil test 
measures the plant-available nutrient fraction in soil, which 
is calibrated to the crop response to fertilizer. The soil test 
interpretation categories (low, medium, high) predict the 
probability of crop response to fertilization. If the soil test 
level is high or greater, then the likelihood of crop yield 
increase to fertilization is low. The soil test interpretation 
categories for each soil test parameter are listed in Table 3. 

SUGGESTED FERTILIZER GUIDELINES
39 AGVISE Laboratories offers three types of guidelines for 

phosphorus and potassium fertilization: broadcast, band, 
and university. The fertilizer guidelines are adjusted based 
on crop choice, soil nutrient level, crop yield goal, and 
fertilizer placement. Fertilizer guidelines are reported as 
lb/acre on elemental basis and P2O5 and K2O conventions 
for P and K, respectively. The fertilizer guidelines were 
developed utilizing university and industry research along 
with the professional experience of AGVISE agronomic 
staff. 

Broadcast P & K Fertilizer Guideline: The AGVISE 
broadcast fertilizer guideline is based on uniform fertilizer appli-
cation and incorporation with tillage, except for alfalfa and other 
perennial crops. Seed safety concern is minimal for broadcast 
fertilizer application. 

 At very low to medium soil test levels, the broadcast guide-
line will build soil test levels to the high range over several years. 
If soil test levels are very high, the broadcast guideline is reduced 
to the suggested starter P and K  
fertilizer rate. 

Broadcast with Maintenance P & K Fertilizer 
Guideline: The AGVISE broadcast with maintenance fertilizer 
guideline is the same as the broadcast fertilizer guideline except 

that when soil test levels are high or greater, the broadcast with 
maintenance guideline is equal to crop P and K removal based on 
selected yield goal. 

Band P & K Fertilizer Guideline: The AGVISE band fer-
tilizer guideline assumes that P and K fertilizer is placed at least 
2 inches away from seed. If too much fertilizer is placed directly 
with seed, delayed emergence and plant stand loss may occur. 
The seed-safe fertilizer rate placed with seed is determined by 
soil water content, soil texture, row width, seed opener spread, 
fertilizer material, and crop sensitivity. Utilize local information 
from crop consultants and equipment manufacturers to deter-
mine the seed-safe fertilizer rate. 

 At very low soil test levels, the band guideline will slowly 
build soil test levels to the medium range over several years. If 
soil test levels are high, the band guideline is reduced to the sug-
gested starter P and K fertilizer rate. If soil test levels are initially 
high, the band guideline will lower soil test levels to the medium 
range over many years. 

Band with Maintenance P & K Fertilizer Guideline: 
The AGVISE band with maintenance fertilizer guideline is the 
same as the band fertilizer guideline except that when soil test 
levels are medium or greater, the band with maintenance guide-
line is equal to crop P and K removal based on selected yield 
goal. 

University Broadcast Fertilizer Guideline: The univer-
sity broadcast fertilizer guideline has been compiled as one equa-
tion set from the University of Manitoba, the University of Min-
nesota, Montana State University, North Dakota State University, 
and South Dakota State University. At very low soil test levels, the 
university broadcast guideline will slowly build soil test levels to 
the medium range over several years. If soil test levels are high, 
the university broadcast guideline is reduced to near zero. When 
the university broadcast guideline is zero, university soil fertility 
specialists still recommend starter fertilizer for most crops.

SOIL TEST INTERPRETATION CATEGORY
SOIL TEST PARAMETER Unit Depth (inch) Very Low Low Medium High Very High
Primary macronutrients

Nitrate-N (residual NO3-N) lb/acre 0-24 ≤20 21-40 41-60 61-80 >80
Phosphorus (Bray-1 P) ppm 0-6 ≤5 6-10 11-15 16-20 >20

Phosphorus (Olsen P) ppm 0-6 ≤3 4-7 8-11 12-15 >15
Potassium (K) ppm 0-6 ≤50 51-100 101-150 151-200 >200

Secondary macronutrients
Calcium (Ca) ppm 0-6 ≤500 501-1000 1001-1500 1501-2000 >2000
Magnesium (Mg) ppm 0-6 ≤83 84-166 167-250 251-400 >400

Sulfate-S (SO4-S) lb/acre 0-6 ≤6 7-14 15-30 31-40 >40
Sulfate-S (SO4-S) lb/acre 0-24 ≤25 26-56 61-120 >120

Micronutrients
Boron (B ) ppm 0-6 ≤0.40 0.41-0.80 0.81-1.20 1.21-1.60 >1.60
Chloride (Cl) lb/acre 0-24 ≤15 16-30 31-40 41-60 >60

Copper (Cu) ppm 0-6 ≤0.20 0.21-0.40 0.41-0.60 0.61-0.80 >0.80

Iron (Fe) ppm 0-6 ≤2.5 2.6-5.0 5.1-7.5 7.6-10.0 >10

Manganese (Mn) ppm 0-6 ≤0.5 0.51-1.0 1.1-2.0 2.1-10.0 >10
Zinc (Zn) ppm 0-6 ≤0.30 0.31-0.60 0.61-1.00 1.01-2.00 >2.0

Soil properties
pH (1:1) --- 0-6 <5.5 5.6-6.5 6.6-7.5 7.6-8.5 >8.5
Salinity (EC 1:1) dS/m 0-6 <0.25 0.26-0.50 0.51-0.75 0.76-2.0 >2.0

Sodium (Na) ppm 0-6 ≤40 41-80 81-120 120-160 >160

Carbonate (CCE) % 0-6 <1.0 1.1-2.5 2.6-5.0 5.1-10 >10

Organic matter % 0-6 <1.5 1.6-3.0 3.1-4.5 4.6-6 >6

Table 3. General interpretation of soil test levels

LABORATORY ANALYSIS OF SOIL
The soil tests routinely conducted on each soil sample depth are shown in Table 1. The topsoil 
sample (0-6 inch) is analyzed for all plant nutrients and soil properties. The subsoil sample (6-24 
inch) is analyzed for mobile nutrients and soil properties such as nitrate-N, sulfate-S, chloride, 
and salinity. The deep subsoil sample (24-48 inch or deeper) is also analyzed for nitrate-N.

Table 1. Soil analyses routinely conducted  
on soil sample depths.

Ammonium-N
Nitrate-N
Phosphorus
Potassium
Calcium

Analysis conducted on topsoil

Ammonium-N
Nitrate-N

Analysis conducted on subsoil

Magnesium
Sodium
Sulfate-sulfur
Chloride
Boron

Copper
Iron
Manganese
Zinc
Soil pH

Buffer pH
Salinity (EC)
Organic matter
Carbonate (CCE)
Cation exchange capacity (CEC)

Base saturation
Soil texture
Water holding  
 capacity

Sulfate-sulfur
Chloride

Soil pH
Salinity

Soil texture
Water holding capacity

Soil Test Level
VL L M H VH VH+

Bray-1 P ppm 0-5 6-10 11-15 16-20 21-25 26+
Olsen P ppm 0-3 4-7 8-11 12-15 16-19 20+

Guideline Option Fertilizer P Rate (lb P2O5/acre)
University Broadcast 105 75 45 15* 15* 15*
AGVISE Band 90 70 55 35 20 15*
AGVISE Band/Maint. 90 70 65 65 65 65
AGVISE Broadcast 155 130 105 80 55 15*
AGVISE Broadcast/Maint. 155 130 105 80 65 65

Comparison of Phosphorus Fertilizer Guideline Rates
Corn – Expected Yield 175 bu/acre

* = To be applied as starter, with or near the seed.

Soil Test Level
VL L M H VH VH+

Bray-1 P ppm 0-5 6-10 11-15 16-20 21-25 26+
Olsen P ppm 0-3 4-7 8-11 12-15 16-19 20+

Guideline Option Fertilizer P Rate (lb P2O5/acre)
University Broadcast 55 40 25 15* 15* 15*
AGVISE Band 50 40 30 25 15* 15*
AGVISE Band/Maint. 50 40 35 35 35 35
AGVISE Broadcast 95 80 60 45 30 15*
AGVISE Broadcast/Maint. 95 80 60 45 35 35

Comparison of Phosphorus Fertilizer Guideline Rates
Wheat – Expected Yield 60 bu/acre

* = To be applied as starter, with or near the seed.
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Across the region, precipitation patterns during the growing season were all over the place– from monsoon to 
drought. In Manitoba and the drier parts of North Dakota and South Dakota, more residual nitrate-N remained after 
wheat, as we can expect following periods of drought with reduced crop yield and little to no soil nitrogen losses. For 
wetter parts of the map, the amount of residual nitrate-N after 
wheat and corn crops was still higher than expected, especially 
following good crop yields (and good protein for wheat). In these 
regions, the late season rainfall timing and warmer temperatures 
likely helped achieve good crop yield and also spurred on extra 
nitrogen mineralization from soil organic matter.

At this time of year, we usually have more corn fields 
harvested and soil sampled, but delayed corn harvest has limited 
the number of corn fields that have been soil sampled at the time 
this article was written. For the first 8,000 soil samples following 
corn in the region, the early trend in residual nitrate-N after corn 
is showing more residual nitrate-N in many zip code areas than 
the long-term average of 30-35 lb/acre nitrate-N (0-24 inch 
soil profile). In fact, most zip code areas have 20 to 50% of soil 
samples with over 60 lb/acre nitrate-N after corn (summary table 
not shown). There is a lot more nitrogen leftover that growers 
will want to consider for their crop rotation next year.

The economics of continuous corn are currently more 
attractive than previous years, and growers thinking about 
continuous corn in 2026 will want to take advantage of residual 
nitrate-N leftover in the soil profile for nitrogen fertilizer plans 
next year. This means we should expect more soil sampling after 
corn than previous years, either later this fall or next spring.

The big picture data helps us visualize general trends and 
patterns across the region, but it is very important to soil sample 
each field to determine the amount of soil nitrate-N remaining in 
the 0-24 inch soil profile. High fertilizer prices are just one more 
reason to get current soil test information. Soil testing is not a 
perfect tool, but it is the best tool available to help you determine 
the right fertilizer rate needed for next year’s crop.

In the current economic climate of high production 
costs for land, seed, fertilizer, chemical, fuel, and 
equipment, it is important to examine where growers 
can decrease input costs without jeopardizing crop 
yield in the short term. For reducing fertilizer costs, 
the importance of soil testing and banding phosphorus 
fertilizer has been written about extensively by soil 
fertility specialists and ag economists alike. Both over- 
and under-fertilization reduce grower profits. While 
building soil test P may not be the best idea for next year, 

you also need to make sure that you are applying enough 
P fertilizer to achieve high yields.

AGVISE Laboratories provides four different P and 
K fertilizer guidelines for our customers to choose (see 
charts and tables). Below is a short description of these 
guideline types and how each guideline will affect soil 
test P over time. This information will hopefully help you 
choose which fertilizer guideline is best suited to your 
equipment and management.

Broadcast P & K Fertilizer Guideline: The 
AGVISE broadcast fertilizer guideline is based on 
uniform fertilizer application and incorporation with 
tillage, except for alfalfa and other perennial crops. 
Seed safety concern is minimal for broadcast fertilizer 
application.

At very low to medium soil test levels, the broadcast 
guideline will build soil test levels to the high range over 
several years (5 to 8 years). If soil test levels are very high, 
the broadcast guideline is reduced to the suggested starter 
P and K fertilizer rate.

Broadcast with Maintenance P & K Fertilizer 
Guideline: The AGVISE broadcast with maintenance 
fertilizer guideline is the same as the broadcast fertilizer 
guideline except that when soil test levels are high or 
greater, the broadcast with maintenance guideline is equal 
to crop P and K removal based on selected yield goal. The 
soil test level will not drop because you will always be 
applying a fertilizer rate equal to crop removal to maintain 
the soil test level.

Band P & K Fertilizer Guideline: The AGVISE 
band fertilizer guideline assumes that P and K fertilizer 
is placed at least 2 inches away from seed. If too much 
fertilizer is placed directly with seed, delayed emergence 
and plant stand loss may occur. The seed-safe fertilizer rate 
placed with seed is determined by soil water content, soil 
texture, row width, seed opener spread, fertilizer material, 
and crop sensitivity. Utilize local information from crop 
consultants and equipment manufacturers to determine 
the seed-safe fertilizer rate.

At very low soil test levels, the band guideline will 
slowly build soil test levels to the medium range over 
several years. If soil test levels are high, the band guideline 
is reduced to the suggested starter P and K fertilizer rate. 
If soil test levels are initially high, the band guideline will 
lower soil test levels to the medium range over many years 
(8 to 10 years).

Band with Maintenance P & K Fertilizer 
Guideline: The AGVISE band with maintenance 
fertilizer guideline is the same as the band fertilizer 
guideline except that when soil test levels are medium or 
greater, the band with maintenance guideline is equal to 
crop P and K removal based on selected yield goal. The 
soil test level will not drop because you will always be 
applying a fertilizer rate equal to crop removal to maintain 
the soil test level.

University Broadcast Fertilizer Guideline: The 
university broadcast fertilizer guideline has been compiled 
as one equation set from the University of Manitoba, 
the University of Minnesota, Montana State University, 
North Dakota State University, and South Dakota State 
University. The university guideline is designed to provide 
the required crop nutrients to optimize crop yield for that 
one year. This is known as the “sufficiency” approach.

At very low soil test levels, the university broadcast 
guideline will slowly build soil test levels to the medium 
range over several years (8 to 10 years). If soil test levels 
are high, the university broadcast guideline will be less 
than crop removal or reduced to zero. This will cause 
soil test levels to decline to the medium range over 
time. When the university broadcast guideline is zero, 
university soil fertility specialists still recommend starter 
fertilizer for most crops, such as 10-15 lb/acre P2O5 for 
small grains or corn.

University soil fertility specialists also suggest that 
the university broadcast rate can be reduced to half if 
you can apply P fertilizer in a band with or near the seed 
(assuming seed safe placement and rates). A starter rate 
of 10-15 lb/acre P2O5 for small grains or corn is still 
suggested.

Phosphorus Strategies for Corn

In periods of high P fertilizer 
prices, corn growers can capitalize 
on lower banded P fertilizer rates 
and not sacrifice grain yield if 
soil test P is medium or higher. 
University research has shown 
that broadcast rates can be cut in 
half if P fertilizer is banded with 
or near the seed without losing 
crop yield. The band must be no 
more than 2 inches away from the 
seed to achieve the starter effect. 
For fertilizer placed with seed, the 
maximum N + K2O should not 
exceed 10-15 lb/acre. Generally, 
10-34-0 rates of 7-8 gal/acre 
placed with seed should not cause 
emergence or stand problems, unless soil conditions are dry or the soil is coarse-textured or sandy.

If a shortage of 10-34-0 develops this spring, you should prioritize which fields get higher rates of 10-34-0. The 
first priority is any corn field following non-mycorrhizal crops like canola or sugar beet, which can present fallow 
syndrome problems for corn or small grains. University research has also shown that liquid or dry fertilizer products 
perform the same, as long as the applied nutrient rate is the same. The choice for liquid or dry products is based on the 
grower’s planting equipment.

Phosphorus Strategies for Small Grains

NDSU research has shown 
that during periods of high P 
fertilizer prices ($1.00/lb P2O5), 
it is not economical to build soil 
test P, even if wheat prices were 
$8/bushel. If P fertilizer prices 
dropped to $0.50/lb P2O5, then 
it would be profitable to build 
soil test P to 10 ppm Olsen P 
(medium range). For small grains, 
fertilizer P is most often placed 
with or near the seed at planting; 
this maximizes the placement 
efficiency and also provides the 
starter effect and promotes strong 
tiller initiation. Similar to corn, 
P fertilizer rates can be cut in half 
if placed with or near the seed without losing crop yield. The maximum N + K2O should not exceed 25-30 lb/acre 
when placed with the seed (assuming row spacing 6 or 7 inches).

Residual Soil Nitrate-N after Wheat and Corn – Fall 2025

AGVISE Fertilizer Guideline Options in Tight Economic Times
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INTERPRETING A INTERPRETING A 
SOIL TEST REPORTSOIL TEST REPORT

To gain the most information from soil testing, it is necessary to become familiar with 
the soil test report. This guide will explain where each soil test parameter is displayed 
on the report. You will also find basic information about each soil test method and its 
role in soil fertility and plant nutrition in the Upper Midwest and Northern Great Plains of 
the United States and western Canada. Remember to follow accepted guidelines for soil 
sampling to ensure data on the soil test report represents the field area being sampled. 

33 Salinity (electrical conductivity, EC, 
or soluble salts): Salinity is reported as 
decisiemens per meter (dS/m). Salinity is measured 
as the electrical conductivity of dissolved ions 
(soluble salts) in the soil solution. The greater 
the electrical conductivity, the higher the salinity. 
Soluble salts are mobile in the soil solution and 
move with soil water via leaching or capillary rise 
(e.g., high water table). Salinity should be tested 
on the topsoil and subsoil (0-6 and 6-24 inch). 
Salinity can severely reduce crop productivity. Crop 
tolerance to salinity varies widely (e.g., soybean, 
very sensitive; barley, tolerant). Salinity is a 
contributing risk factor in iron deficiency chlorosis 
(IDC). 

34 Soil pH: Soil pH is the measurement of hydrogen 
ion concentration in soil. Soils with pH < 7.0 are 
acidic. Soils with pH > 7.0 are basic or alkaline. 
Soil pH affects the availability of several nutrients. 
Soils with pH < 6.5 may require lime to raise soil 
pH. Soils with very low pH (<5.5) may present 
aluminum or manganese toxicity to plant growth. 
Crop sensitivity to soil pH varies widely and affects 
how much, if any, lime should be applied. 

35 Buffer pH: Buffer pH determines the amount of 
lime required to raise soil pH on very acidic soils. 
The buffer pH test is generally used on soils with pH 
< 6.0. 

36 Cation Exchange Capacity (CEC, 
summation of cations method): Cation 
exchange capacity is reported as centimoles of 
charge per kilogram (cmolc/kg). Cation exchange 
capacity is the ability of soil to hold exchangeable 
cations (e.g., NH4

+, Ca2+, Mg2+, K+, Na+, H+, Al3+) and 
should be determined on the topsoil (0-6 inch). Soil 
texture, clay type, and organic matter contribute to 
CEC. The estimated soil texture from CEC is: sand = 
0-8 cmolc/kg, loamy sand = 9-12 cmolc/kg, sandy 
loam or silt loam = 13-20 cmolc/kg, loam = 21-28 
cmolc/kg, clay loam = 29-40 cmolc/kg, clay or peat 
> 40 cmolc/kg. The summation of cations method 
produces accurate CEC results on soils with pH < 
7.0. For soils with salinity or pH > 7.3, the excess 
soluble and carbonate salts will inflate CEC results. 
Soil-applied herbicide rates may be adjusted for 
CEC. 

37 Base Saturation: Base saturation is the relative 
proportion of base cations (Ca2+, Mg2+, K+, Na+) to 
the total cation exchange capacity (CEC), reported 
on a percent basis. It is calculated from the total 
base cations (Ca2+, Mg2+, K+, Na+) and acid cations 
(H+) measured. For example, a soil may have 70% 
calcium, 20% magnesium, 7% potassium, 3% 
sodium, totaling 100% base saturation. Typical base 
saturation ranges are: calcium 65-75%, magnesium 
15-20%, potassium 1-7%, sodium 0-5%, and 
hydrogen 0-5%. 

38 Relative Test Level: Indicates the relative soil test 
interpretation categories. A field-calibrated soil test 
measures the plant-available nutrient fraction in soil, which 
is calibrated to the crop response to fertilizer. The soil test 
interpretation categories (low, medium, high) predict the 
probability of crop response to fertilization. If the soil test 
level is high or greater, then the likelihood of crop yield 
increase to fertilization is low. The soil test interpretation 
categories for each soil test parameter are listed in Table 3. 

SUGGESTED FERTILIZER GUIDELINES
39 AGVISE Laboratories offers three types of guidelines for 

phosphorus and potassium fertilization: broadcast, band, 
and university. The fertilizer guidelines are adjusted based 
on crop choice, soil nutrient level, crop yield goal, and 
fertilizer placement. Fertilizer guidelines are reported as 
lb/acre on elemental basis and P2O5 and K2O conventions 
for P and K, respectively. The fertilizer guidelines were 
developed utilizing university and industry research along 
with the professional experience of AGVISE agronomic 
staff. 

Broadcast P & K Fertilizer Guideline: The AGVISE 
broadcast fertilizer guideline is based on uniform fertilizer appli-
cation and incorporation with tillage, except for alfalfa and other 
perennial crops. Seed safety concern is minimal for broadcast 
fertilizer application. 

 At very low to medium soil test levels, the broadcast guide-
line will build soil test levels to the high range over several years. 
If soil test levels are very high, the broadcast guideline is reduced 
to the suggested starter P and K  
fertilizer rate. 

Broadcast with Maintenance P & K Fertilizer 
Guideline: The AGVISE broadcast with maintenance fertilizer 
guideline is the same as the broadcast fertilizer guideline except 

that when soil test levels are high or greater, the broadcast with 
maintenance guideline is equal to crop P and K removal based on 
selected yield goal. 

Band P & K Fertilizer Guideline: The AGVISE band fer-
tilizer guideline assumes that P and K fertilizer is placed at least 
2 inches away from seed. If too much fertilizer is placed directly 
with seed, delayed emergence and plant stand loss may occur. 
The seed-safe fertilizer rate placed with seed is determined by 
soil water content, soil texture, row width, seed opener spread, 
fertilizer material, and crop sensitivity. Utilize local information 
from crop consultants and equipment manufacturers to deter-
mine the seed-safe fertilizer rate. 

 At very low soil test levels, the band guideline will slowly 
build soil test levels to the medium range over several years. If 
soil test levels are high, the band guideline is reduced to the sug-
gested starter P and K fertilizer rate. If soil test levels are initially 
high, the band guideline will lower soil test levels to the medium 
range over many years. 

Band with Maintenance P & K Fertilizer Guideline: 
The AGVISE band with maintenance fertilizer guideline is the 
same as the band fertilizer guideline except that when soil test 
levels are medium or greater, the band with maintenance guide-
line is equal to crop P and K removal based on selected yield 
goal. 

University Broadcast Fertilizer Guideline: The univer-
sity broadcast fertilizer guideline has been compiled as one equa-
tion set from the University of Manitoba, the University of Min-
nesota, Montana State University, North Dakota State University, 
and South Dakota State University. At very low soil test levels, the 
university broadcast guideline will slowly build soil test levels to 
the medium range over several years. If soil test levels are high, 
the university broadcast guideline is reduced to near zero. When 
the university broadcast guideline is zero, university soil fertility 
specialists still recommend starter fertilizer for most crops.

SOIL TEST INTERPRETATION CATEGORY
SOIL TEST PARAMETER Unit Depth (inch) Very Low Low Medium High Very High
Primary macronutrients

Nitrate-N (residual NO3-N) lb/acre 0-24 ≤20 21-40 41-60 61-80 >80
Phosphorus (Bray-1 P) ppm 0-6 ≤5 6-10 11-15 16-20 >20

Phosphorus (Olsen P) ppm 0-6 ≤3 4-7 8-11 12-15 >15
Potassium (K) ppm 0-6 ≤50 51-100 101-150 151-200 >200

Secondary macronutrients
Calcium (Ca) ppm 0-6 ≤500 501-1000 1001-1500 1501-2000 >2000
Magnesium (Mg) ppm 0-6 ≤83 84-166 167-250 251-400 >400

Sulfate-S (SO4-S) lb/acre 0-6 ≤6 7-14 15-30 31-40 >40
Sulfate-S (SO4-S) lb/acre 0-24 ≤25 26-56 61-120 >120

Micronutrients
Boron (B ) ppm 0-6 ≤0.40 0.41-0.80 0.81-1.20 1.21-1.60 >1.60
Chloride (Cl) lb/acre 0-24 ≤15 16-30 31-40 41-60 >60

Copper (Cu) ppm 0-6 ≤0.20 0.21-0.40 0.41-0.60 0.61-0.80 >0.80

Iron (Fe) ppm 0-6 ≤2.5 2.6-5.0 5.1-7.5 7.6-10.0 >10

Manganese (Mn) ppm 0-6 ≤0.5 0.51-1.0 1.1-2.0 2.1-10.0 >10
Zinc (Zn) ppm 0-6 ≤0.30 0.31-0.60 0.61-1.00 1.01-2.00 >2.0

Soil properties
pH (1:1) --- 0-6 <5.5 5.6-6.5 6.6-7.5 7.6-8.5 >8.5
Salinity (EC 1:1) dS/m 0-6 <0.25 0.26-0.50 0.51-0.75 0.76-2.0 >2.0

Sodium (Na) ppm 0-6 ≤40 41-80 81-120 120-160 >160

Carbonate (CCE) % 0-6 <1.0 1.1-2.5 2.6-5.0 5.1-10 >10

Organic matter % 0-6 <1.5 1.6-3.0 3.1-4.5 4.6-6 >6

Table 3. General interpretation of soil test levels

LABORATORY ANALYSIS OF SOIL
The soil tests routinely conducted on each soil sample depth are shown in Table 1. The topsoil 
sample (0-6 inch) is analyzed for all plant nutrients and soil properties. The subsoil sample (6-24 
inch) is analyzed for mobile nutrients and soil properties such as nitrate-N, sulfate-S, chloride, 
and salinity. The deep subsoil sample (24-48 inch or deeper) is also analyzed for nitrate-N.

Table 1. Soil analyses routinely conducted  
on soil sample depths.

Ammonium-N
Nitrate-N
Phosphorus
Potassium
Calcium

Analysis conducted on topsoil

Ammonium-N
Nitrate-N

Analysis conducted on subsoil

Magnesium
Sodium
Sulfate-sulfur
Chloride
Boron

Copper
Iron
Manganese
Zinc
Soil pH

Buffer pH
Salinity (EC)
Organic matter
Carbonate (CCE)
Cation exchange capacity (CEC)

Base saturation
Soil texture
Water holding  
 capacity

Sulfate-sulfur
Chloride

Soil pH
Salinity

Soil texture
Water holding capacity
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INTERPRETING A INTERPRETING A 
SOIL TEST REPORTSOIL TEST REPORT

To gain the most information from soil testing, it is necessary to become familiar with 
the soil test report. This guide will explain where each soil test parameter is displayed 
on the report. You will also find basic information about each soil test method and its 
role in soil fertility and plant nutrition in the Upper Midwest and Northern Great Plains of 
the United States and western Canada. Remember to follow accepted guidelines for soil 
sampling to ensure data on the soil test report represents the field area being sampled. 

33 Salinity (electrical conductivity, EC, 
or soluble salts): Salinity is reported as 
decisiemens per meter (dS/m). Salinity is measured 
as the electrical conductivity of dissolved ions 
(soluble salts) in the soil solution. The greater 
the electrical conductivity, the higher the salinity. 
Soluble salts are mobile in the soil solution and 
move with soil water via leaching or capillary rise 
(e.g., high water table). Salinity should be tested 
on the topsoil and subsoil (0-6 and 6-24 inch). 
Salinity can severely reduce crop productivity. Crop 
tolerance to salinity varies widely (e.g., soybean, 
very sensitive; barley, tolerant). Salinity is a 
contributing risk factor in iron deficiency chlorosis 
(IDC). 

34 Soil pH: Soil pH is the measurement of hydrogen 
ion concentration in soil. Soils with pH < 7.0 are 
acidic. Soils with pH > 7.0 are basic or alkaline. 
Soil pH affects the availability of several nutrients. 
Soils with pH < 6.5 may require lime to raise soil 
pH. Soils with very low pH (<5.5) may present 
aluminum or manganese toxicity to plant growth. 
Crop sensitivity to soil pH varies widely and affects 
how much, if any, lime should be applied. 

35 Buffer pH: Buffer pH determines the amount of 
lime required to raise soil pH on very acidic soils. 
The buffer pH test is generally used on soils with pH 
< 6.0. 

36 Cation Exchange Capacity (CEC, 
summation of cations method): Cation 
exchange capacity is reported as centimoles of 
charge per kilogram (cmolc/kg). Cation exchange 
capacity is the ability of soil to hold exchangeable 
cations (e.g., NH4

+, Ca2+, Mg2+, K+, Na+, H+, Al3+) and 
should be determined on the topsoil (0-6 inch). Soil 
texture, clay type, and organic matter contribute to 
CEC. The estimated soil texture from CEC is: sand = 
0-8 cmolc/kg, loamy sand = 9-12 cmolc/kg, sandy 
loam or silt loam = 13-20 cmolc/kg, loam = 21-28 
cmolc/kg, clay loam = 29-40 cmolc/kg, clay or peat 
> 40 cmolc/kg. The summation of cations method 
produces accurate CEC results on soils with pH < 
7.0. For soils with salinity or pH > 7.3, the excess 
soluble and carbonate salts will inflate CEC results. 
Soil-applied herbicide rates may be adjusted for 
CEC. 

37 Base Saturation: Base saturation is the relative 
proportion of base cations (Ca2+, Mg2+, K+, Na+) to 
the total cation exchange capacity (CEC), reported 
on a percent basis. It is calculated from the total 
base cations (Ca2+, Mg2+, K+, Na+) and acid cations 
(H+) measured. For example, a soil may have 70% 
calcium, 20% magnesium, 7% potassium, 3% 
sodium, totaling 100% base saturation. Typical base 
saturation ranges are: calcium 65-75%, magnesium 
15-20%, potassium 1-7%, sodium 0-5%, and 
hydrogen 0-5%. 

38 Relative Test Level: Indicates the relative soil test 
interpretation categories. A field-calibrated soil test 
measures the plant-available nutrient fraction in soil, which 
is calibrated to the crop response to fertilizer. The soil test 
interpretation categories (low, medium, high) predict the 
probability of crop response to fertilization. If the soil test 
level is high or greater, then the likelihood of crop yield 
increase to fertilization is low. The soil test interpretation 
categories for each soil test parameter are listed in Table 3. 

SUGGESTED FERTILIZER GUIDELINES
39 AGVISE Laboratories offers three types of guidelines for 

phosphorus and potassium fertilization: broadcast, band, 
and university. The fertilizer guidelines are adjusted based 
on crop choice, soil nutrient level, crop yield goal, and 
fertilizer placement. Fertilizer guidelines are reported as 
lb/acre on elemental basis and P2O5 and K2O conventions 
for P and K, respectively. The fertilizer guidelines were 
developed utilizing university and industry research along 
with the professional experience of AGVISE agronomic 
staff. 

Broadcast P & K Fertilizer Guideline: The AGVISE 
broadcast fertilizer guideline is based on uniform fertilizer appli-
cation and incorporation with tillage, except for alfalfa and other 
perennial crops. Seed safety concern is minimal for broadcast 
fertilizer application. 

 At very low to medium soil test levels, the broadcast guide-
line will build soil test levels to the high range over several years. 
If soil test levels are very high, the broadcast guideline is reduced 
to the suggested starter P and K  
fertilizer rate. 

Broadcast with Maintenance P & K Fertilizer 
Guideline: The AGVISE broadcast with maintenance fertilizer 
guideline is the same as the broadcast fertilizer guideline except 

that when soil test levels are high or greater, the broadcast with 
maintenance guideline is equal to crop P and K removal based on 
selected yield goal. 

Band P & K Fertilizer Guideline: The AGVISE band fer-
tilizer guideline assumes that P and K fertilizer is placed at least 
2 inches away from seed. If too much fertilizer is placed directly 
with seed, delayed emergence and plant stand loss may occur. 
The seed-safe fertilizer rate placed with seed is determined by 
soil water content, soil texture, row width, seed opener spread, 
fertilizer material, and crop sensitivity. Utilize local information 
from crop consultants and equipment manufacturers to deter-
mine the seed-safe fertilizer rate. 

 At very low soil test levels, the band guideline will slowly 
build soil test levels to the medium range over several years. If 
soil test levels are high, the band guideline is reduced to the sug-
gested starter P and K fertilizer rate. If soil test levels are initially 
high, the band guideline will lower soil test levels to the medium 
range over many years. 

Band with Maintenance P & K Fertilizer Guideline: 
The AGVISE band with maintenance fertilizer guideline is the 
same as the band fertilizer guideline except that when soil test 
levels are medium or greater, the band with maintenance guide-
line is equal to crop P and K removal based on selected yield 
goal. 

University Broadcast Fertilizer Guideline: The univer-
sity broadcast fertilizer guideline has been compiled as one equa-
tion set from the University of Manitoba, the University of Min-
nesota, Montana State University, North Dakota State University, 
and South Dakota State University. At very low soil test levels, the 
university broadcast guideline will slowly build soil test levels to 
the medium range over several years. If soil test levels are high, 
the university broadcast guideline is reduced to near zero. When 
the university broadcast guideline is zero, university soil fertility 
specialists still recommend starter fertilizer for most crops.

SOIL TEST INTERPRETATION CATEGORY
SOIL TEST PARAMETER Unit Depth (inch) Very Low Low Medium High Very High
Primary macronutrients

Nitrate-N (residual NO3-N) lb/acre 0-24 ≤20 21-40 41-60 61-80 >80
Phosphorus (Bray-1 P) ppm 0-6 ≤5 6-10 11-15 16-20 >20

Phosphorus (Olsen P) ppm 0-6 ≤3 4-7 8-11 12-15 >15
Potassium (K) ppm 0-6 ≤50 51-100 101-150 151-200 >200

Secondary macronutrients
Calcium (Ca) ppm 0-6 ≤500 501-1000 1001-1500 1501-2000 >2000
Magnesium (Mg) ppm 0-6 ≤83 84-166 167-250 251-400 >400

Sulfate-S (SO4-S) lb/acre 0-6 ≤6 7-14 15-30 31-40 >40
Sulfate-S (SO4-S) lb/acre 0-24 ≤25 26-56 61-120 >120

Micronutrients
Boron (B ) ppm 0-6 ≤0.40 0.41-0.80 0.81-1.20 1.21-1.60 >1.60
Chloride (Cl) lb/acre 0-24 ≤15 16-30 31-40 41-60 >60

Copper (Cu) ppm 0-6 ≤0.20 0.21-0.40 0.41-0.60 0.61-0.80 >0.80

Iron (Fe) ppm 0-6 ≤2.5 2.6-5.0 5.1-7.5 7.6-10.0 >10

Manganese (Mn) ppm 0-6 ≤0.5 0.51-1.0 1.1-2.0 2.1-10.0 >10
Zinc (Zn) ppm 0-6 ≤0.30 0.31-0.60 0.61-1.00 1.01-2.00 >2.0

Soil properties
pH (1:1) --- 0-6 <5.5 5.6-6.5 6.6-7.5 7.6-8.5 >8.5
Salinity (EC 1:1) dS/m 0-6 <0.25 0.26-0.50 0.51-0.75 0.76-2.0 >2.0

Sodium (Na) ppm 0-6 ≤40 41-80 81-120 120-160 >160

Carbonate (CCE) % 0-6 <1.0 1.1-2.5 2.6-5.0 5.1-10 >10

Organic matter % 0-6 <1.5 1.6-3.0 3.1-4.5 4.6-6 >6

Table 3. General interpretation of soil test levels

LABORATORY ANALYSIS OF SOIL
The soil tests routinely conducted on each soil sample depth are shown in Table 1. The topsoil 
sample (0-6 inch) is analyzed for all plant nutrients and soil properties. The subsoil sample (6-24 
inch) is analyzed for mobile nutrients and soil properties such as nitrate-N, sulfate-S, chloride, 
and salinity. The deep subsoil sample (24-48 inch or deeper) is also analyzed for nitrate-N.

Table 1. Soil analyses routinely conducted  
on soil sample depths.

Ammonium-N
Nitrate-N
Phosphorus
Potassium
Calcium

Analysis conducted on topsoil

Ammonium-N
Nitrate-N

Analysis conducted on subsoil

Magnesium
Sodium
Sulfate-sulfur
Chloride
Boron

Copper
Iron
Manganese
Zinc
Soil pH

Buffer pH
Salinity (EC)
Organic matter
Carbonate (CCE)
Cation exchange capacity (CEC)

Base saturation
Soil texture
Water holding  
 capacity

Sulfate-sulfur
Chloride

Soil pH
Salinity

Soil texture
Water holding capacity

Soil Test Level
VL L M H VH VH+

Bray-1 P ppm 0-5 6-10 11-15 16-20 21-25 26+
Olsen P ppm 0-3 4-7 8-11 12-15 16-19 20+

Guideline Option Fertilizer P Rate (lb P2O5/acre)
University Broadcast 105 75 45 15* 15* 15*
AGVISE Band 90 70 55 35 20 15*
AGVISE Band/Maint. 90 70 65 65 65 65
AGVISE Broadcast 155 130 105 80 55 15*
AGVISE Broadcast/Maint. 155 130 105 80 65 65

Comparison of Phosphorus Fertilizer Guideline Rates
Corn – Expected Yield 175 bu/acre

* = To be applied as starter, with or near the seed.

Soil Test Level
VL L M H VH VH+

Bray-1 P ppm 0-5 6-10 11-15 16-20 21-25 26+
Olsen P ppm 0-3 4-7 8-11 12-15 16-19 20+

Guideline Option Fertilizer P Rate (lb P2O5/acre)
University Broadcast 55 40 25 15* 15* 15*
AGVISE Band 50 40 30 25 15* 15*
AGVISE Band/Maint. 50 40 35 35 35 35
AGVISE Broadcast 95 80 60 45 30 15*
AGVISE Broadcast/Maint. 95 80 60 45 35 35

Comparison of Phosphorus Fertilizer Guideline Rates
Wheat – Expected Yield 60 bu/acre

* = To be applied as starter, with or near the seed.
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Across the region, precipitation patterns during the growing season were all over the place– from monsoon to 
drought. In Manitoba and the drier parts of North Dakota and South Dakota, more residual nitrate-N remained after 
wheat, as we can expect following periods of drought with reduced crop yield and little to no soil nitrogen losses. For 
wetter parts of the map, the amount of residual nitrate-N after 
wheat and corn crops was still higher than expected, especially 
following good crop yields (and good protein for wheat). In these 
regions, the late season rainfall timing and warmer temperatures 
likely helped achieve good crop yield and also spurred on extra 
nitrogen mineralization from soil organic matter.

At this time of year, we usually have more corn fields 
harvested and soil sampled, but delayed corn harvest has limited 
the number of corn fields that have been soil sampled at the time 
this article was written. For the first 8,000 soil samples following 
corn in the region, the early trend in residual nitrate-N after corn 
is showing more residual nitrate-N in many zip code areas than 
the long-term average of 30-35 lb/acre nitrate-N (0-24 inch 
soil profile). In fact, most zip code areas have 20 to 50% of soil 
samples with over 60 lb/acre nitrate-N after corn (summary table 
not shown). There is a lot more nitrogen leftover that growers 
will want to consider for their crop rotation next year.

The economics of continuous corn are currently more 
attractive than previous years, and growers thinking about 
continuous corn in 2026 will want to take advantage of residual 
nitrate-N leftover in the soil profile for nitrogen fertilizer plans 
next year. This means we should expect more soil sampling after 
corn than previous years, either later this fall or next spring.

The big picture data helps us visualize general trends and 
patterns across the region, but it is very important to soil sample 
each field to determine the amount of soil nitrate-N remaining in 
the 0-24 inch soil profile. High fertilizer prices are just one more 
reason to get current soil test information. Soil testing is not a 
perfect tool, but it is the best tool available to help you determine 
the right fertilizer rate needed for next year’s crop.

In the current economic climate of high production 
costs for land, seed, fertilizer, chemical, fuel, and 
equipment, it is important to examine where growers 
can decrease input costs without jeopardizing crop 
yield in the short term. For reducing fertilizer costs, 
the importance of soil testing and banding phosphorus 
fertilizer has been written about extensively by soil 
fertility specialists and ag economists alike. Both over- 
and under-fertilization reduce grower profits. While 
building soil test P may not be the best idea for next year, 

you also need to make sure that you are applying enough 
P fertilizer to achieve high yields.

AGVISE Laboratories provides four different P and 
K fertilizer guidelines for our customers to choose (see 
charts and tables). Below is a short description of these 
guideline types and how each guideline will affect soil 
test P over time. This information will hopefully help you 
choose which fertilizer guideline is best suited to your 
equipment and management.

Broadcast P & K Fertilizer Guideline: The 
AGVISE broadcast fertilizer guideline is based on 
uniform fertilizer application and incorporation with 
tillage, except for alfalfa and other perennial crops. 
Seed safety concern is minimal for broadcast fertilizer 
application.

At very low to medium soil test levels, the broadcast 
guideline will build soil test levels to the high range over 
several years (5 to 8 years). If soil test levels are very high, 
the broadcast guideline is reduced to the suggested starter 
P and K fertilizer rate.

Broadcast with Maintenance P & K Fertilizer 
Guideline: The AGVISE broadcast with maintenance 
fertilizer guideline is the same as the broadcast fertilizer 
guideline except that when soil test levels are high or 
greater, the broadcast with maintenance guideline is equal 
to crop P and K removal based on selected yield goal. The 
soil test level will not drop because you will always be 
applying a fertilizer rate equal to crop removal to maintain 
the soil test level.

Band P & K Fertilizer Guideline: The AGVISE 
band fertilizer guideline assumes that P and K fertilizer 
is placed at least 2 inches away from seed. If too much 
fertilizer is placed directly with seed, delayed emergence 
and plant stand loss may occur. The seed-safe fertilizer rate 
placed with seed is determined by soil water content, soil 
texture, row width, seed opener spread, fertilizer material, 
and crop sensitivity. Utilize local information from crop 
consultants and equipment manufacturers to determine 
the seed-safe fertilizer rate.

At very low soil test levels, the band guideline will 
slowly build soil test levels to the medium range over 
several years. If soil test levels are high, the band guideline 
is reduced to the suggested starter P and K fertilizer rate. 
If soil test levels are initially high, the band guideline will 
lower soil test levels to the medium range over many years 
(8 to 10 years).

Band with Maintenance P & K Fertilizer 
Guideline: The AGVISE band with maintenance 
fertilizer guideline is the same as the band fertilizer 
guideline except that when soil test levels are medium or 
greater, the band with maintenance guideline is equal to 
crop P and K removal based on selected yield goal. The 
soil test level will not drop because you will always be 
applying a fertilizer rate equal to crop removal to maintain 
the soil test level.

University Broadcast Fertilizer Guideline: The 
university broadcast fertilizer guideline has been compiled 
as one equation set from the University of Manitoba, 
the University of Minnesota, Montana State University, 
North Dakota State University, and South Dakota State 
University. The university guideline is designed to provide 
the required crop nutrients to optimize crop yield for that 
one year. This is known as the “sufficiency” approach.

At very low soil test levels, the university broadcast 
guideline will slowly build soil test levels to the medium 
range over several years (8 to 10 years). If soil test levels 
are high, the university broadcast guideline will be less 
than crop removal or reduced to zero. This will cause 
soil test levels to decline to the medium range over 
time. When the university broadcast guideline is zero, 
university soil fertility specialists still recommend starter 
fertilizer for most crops, such as 10-15 lb/acre P2O5 for 
small grains or corn.

University soil fertility specialists also suggest that 
the university broadcast rate can be reduced to half if 
you can apply P fertilizer in a band with or near the seed 
(assuming seed safe placement and rates). A starter rate 
of 10-15 lb/acre P2O5 for small grains or corn is still 
suggested.

Phosphorus Strategies for Corn

In periods of high P fertilizer 
prices, corn growers can capitalize 
on lower banded P fertilizer rates 
and not sacrifice grain yield if 
soil test P is medium or higher. 
University research has shown 
that broadcast rates can be cut in 
half if P fertilizer is banded with 
or near the seed without losing 
crop yield. The band must be no 
more than 2 inches away from the 
seed to achieve the starter effect. 
For fertilizer placed with seed, the 
maximum N + K2O should not 
exceed 10-15 lb/acre. Generally, 
10-34-0 rates of 7-8 gal/acre 
placed with seed should not cause 
emergence or stand problems, unless soil conditions are dry or the soil is coarse-textured or sandy.

If a shortage of 10-34-0 develops this spring, you should prioritize which fields get higher rates of 10-34-0. The 
first priority is any corn field following non-mycorrhizal crops like canola or sugar beet, which can present fallow 
syndrome problems for corn or small grains. University research has also shown that liquid or dry fertilizer products 
perform the same, as long as the applied nutrient rate is the same. The choice for liquid or dry products is based on the 
grower’s planting equipment.

Phosphorus Strategies for Small Grains

NDSU research has shown 
that during periods of high P 
fertilizer prices ($1.00/lb P2O5), 
it is not economical to build soil 
test P, even if wheat prices were 
$8/bushel. If P fertilizer prices 
dropped to $0.50/lb P2O5, then 
it would be profitable to build 
soil test P to 10 ppm Olsen P 
(medium range). For small grains, 
fertilizer P is most often placed 
with or near the seed at planting; 
this maximizes the placement 
efficiency and also provides the 
starter effect and promotes strong 
tiller initiation. Similar to corn, 
P fertilizer rates can be cut in half 
if placed with or near the seed without losing crop yield. The maximum N + K2O should not exceed 25-30 lb/acre 
when placed with the seed (assuming row spacing 6 or 7 inches).

Residual Soil Nitrate-N after Wheat and Corn – Fall 2025

AGVISE Fertilizer Guideline Options in Tight Economic Times
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INTERPRETING A INTERPRETING A 
SOIL TEST REPORTSOIL TEST REPORT

To gain the most information from soil testing, it is necessary to become familiar with 
the soil test report. This guide will explain where each soil test parameter is displayed 
on the report. You will also find basic information about each soil test method and its 
role in soil fertility and plant nutrition in the Upper Midwest and Northern Great Plains of 
the United States and western Canada. Remember to follow accepted guidelines for soil 
sampling to ensure data on the soil test report represents the field area being sampled. 

33 Salinity (electrical conductivity, EC, 
or soluble salts): Salinity is reported as 
decisiemens per meter (dS/m). Salinity is measured 
as the electrical conductivity of dissolved ions 
(soluble salts) in the soil solution. The greater 
the electrical conductivity, the higher the salinity. 
Soluble salts are mobile in the soil solution and 
move with soil water via leaching or capillary rise 
(e.g., high water table). Salinity should be tested 
on the topsoil and subsoil (0-6 and 6-24 inch). 
Salinity can severely reduce crop productivity. Crop 
tolerance to salinity varies widely (e.g., soybean, 
very sensitive; barley, tolerant). Salinity is a 
contributing risk factor in iron deficiency chlorosis 
(IDC). 

34 Soil pH: Soil pH is the measurement of hydrogen 
ion concentration in soil. Soils with pH < 7.0 are 
acidic. Soils with pH > 7.0 are basic or alkaline. 
Soil pH affects the availability of several nutrients. 
Soils with pH < 6.5 may require lime to raise soil 
pH. Soils with very low pH (<5.5) may present 
aluminum or manganese toxicity to plant growth. 
Crop sensitivity to soil pH varies widely and affects 
how much, if any, lime should be applied. 

35 Buffer pH: Buffer pH determines the amount of 
lime required to raise soil pH on very acidic soils. 
The buffer pH test is generally used on soils with pH 
< 6.0. 

36 Cation Exchange Capacity (CEC, 
summation of cations method): Cation 
exchange capacity is reported as centimoles of 
charge per kilogram (cmolc/kg). Cation exchange 
capacity is the ability of soil to hold exchangeable 
cations (e.g., NH4

+, Ca2+, Mg2+, K+, Na+, H+, Al3+) and 
should be determined on the topsoil (0-6 inch). Soil 
texture, clay type, and organic matter contribute to 
CEC. The estimated soil texture from CEC is: sand = 
0-8 cmolc/kg, loamy sand = 9-12 cmolc/kg, sandy 
loam or silt loam = 13-20 cmolc/kg, loam = 21-28 
cmolc/kg, clay loam = 29-40 cmolc/kg, clay or peat 
> 40 cmolc/kg. The summation of cations method 
produces accurate CEC results on soils with pH < 
7.0. For soils with salinity or pH > 7.3, the excess 
soluble and carbonate salts will inflate CEC results. 
Soil-applied herbicide rates may be adjusted for 
CEC. 

37 Base Saturation: Base saturation is the relative 
proportion of base cations (Ca2+, Mg2+, K+, Na+) to 
the total cation exchange capacity (CEC), reported 
on a percent basis. It is calculated from the total 
base cations (Ca2+, Mg2+, K+, Na+) and acid cations 
(H+) measured. For example, a soil may have 70% 
calcium, 20% magnesium, 7% potassium, 3% 
sodium, totaling 100% base saturation. Typical base 
saturation ranges are: calcium 65-75%, magnesium 
15-20%, potassium 1-7%, sodium 0-5%, and 
hydrogen 0-5%. 

38 Relative Test Level: Indicates the relative soil test 
interpretation categories. A field-calibrated soil test 
measures the plant-available nutrient fraction in soil, which 
is calibrated to the crop response to fertilizer. The soil test 
interpretation categories (low, medium, high) predict the 
probability of crop response to fertilization. If the soil test 
level is high or greater, then the likelihood of crop yield 
increase to fertilization is low. The soil test interpretation 
categories for each soil test parameter are listed in Table 3. 

SUGGESTED FERTILIZER GUIDELINES
39 AGVISE Laboratories offers three types of guidelines for 

phosphorus and potassium fertilization: broadcast, band, 
and university. The fertilizer guidelines are adjusted based 
on crop choice, soil nutrient level, crop yield goal, and 
fertilizer placement. Fertilizer guidelines are reported as 
lb/acre on elemental basis and P2O5 and K2O conventions 
for P and K, respectively. The fertilizer guidelines were 
developed utilizing university and industry research along 
with the professional experience of AGVISE agronomic 
staff. 

Broadcast P & K Fertilizer Guideline: The AGVISE 
broadcast fertilizer guideline is based on uniform fertilizer appli-
cation and incorporation with tillage, except for alfalfa and other 
perennial crops. Seed safety concern is minimal for broadcast 
fertilizer application. 

 At very low to medium soil test levels, the broadcast guide-
line will build soil test levels to the high range over several years. 
If soil test levels are very high, the broadcast guideline is reduced 
to the suggested starter P and K  
fertilizer rate. 

Broadcast with Maintenance P & K Fertilizer 
Guideline: The AGVISE broadcast with maintenance fertilizer 
guideline is the same as the broadcast fertilizer guideline except 

that when soil test levels are high or greater, the broadcast with 
maintenance guideline is equal to crop P and K removal based on 
selected yield goal. 

Band P & K Fertilizer Guideline: The AGVISE band fer-
tilizer guideline assumes that P and K fertilizer is placed at least 
2 inches away from seed. If too much fertilizer is placed directly 
with seed, delayed emergence and plant stand loss may occur. 
The seed-safe fertilizer rate placed with seed is determined by 
soil water content, soil texture, row width, seed opener spread, 
fertilizer material, and crop sensitivity. Utilize local information 
from crop consultants and equipment manufacturers to deter-
mine the seed-safe fertilizer rate. 

 At very low soil test levels, the band guideline will slowly 
build soil test levels to the medium range over several years. If 
soil test levels are high, the band guideline is reduced to the sug-
gested starter P and K fertilizer rate. If soil test levels are initially 
high, the band guideline will lower soil test levels to the medium 
range over many years. 

Band with Maintenance P & K Fertilizer Guideline: 
The AGVISE band with maintenance fertilizer guideline is the 
same as the band fertilizer guideline except that when soil test 
levels are medium or greater, the band with maintenance guide-
line is equal to crop P and K removal based on selected yield 
goal. 

University Broadcast Fertilizer Guideline: The univer-
sity broadcast fertilizer guideline has been compiled as one equa-
tion set from the University of Manitoba, the University of Min-
nesota, Montana State University, North Dakota State University, 
and South Dakota State University. At very low soil test levels, the 
university broadcast guideline will slowly build soil test levels to 
the medium range over several years. If soil test levels are high, 
the university broadcast guideline is reduced to near zero. When 
the university broadcast guideline is zero, university soil fertility 
specialists still recommend starter fertilizer for most crops.

SOIL TEST INTERPRETATION CATEGORY
SOIL TEST PARAMETER Unit Depth (inch) Very Low Low Medium High Very High
Primary macronutrients

Nitrate-N (residual NO3-N) lb/acre 0-24 ≤20 21-40 41-60 61-80 >80
Phosphorus (Bray-1 P) ppm 0-6 ≤5 6-10 11-15 16-20 >20

Phosphorus (Olsen P) ppm 0-6 ≤3 4-7 8-11 12-15 >15
Potassium (K) ppm 0-6 ≤50 51-100 101-150 151-200 >200

Secondary macronutrients
Calcium (Ca) ppm 0-6 ≤500 501-1000 1001-1500 1501-2000 >2000
Magnesium (Mg) ppm 0-6 ≤83 84-166 167-250 251-400 >400

Sulfate-S (SO4-S) lb/acre 0-6 ≤6 7-14 15-30 31-40 >40
Sulfate-S (SO4-S) lb/acre 0-24 ≤25 26-56 61-120 >120

Micronutrients
Boron (B ) ppm 0-6 ≤0.40 0.41-0.80 0.81-1.20 1.21-1.60 >1.60
Chloride (Cl) lb/acre 0-24 ≤15 16-30 31-40 41-60 >60

Copper (Cu) ppm 0-6 ≤0.20 0.21-0.40 0.41-0.60 0.61-0.80 >0.80

Iron (Fe) ppm 0-6 ≤2.5 2.6-5.0 5.1-7.5 7.6-10.0 >10

Manganese (Mn) ppm 0-6 ≤0.5 0.51-1.0 1.1-2.0 2.1-10.0 >10
Zinc (Zn) ppm 0-6 ≤0.30 0.31-0.60 0.61-1.00 1.01-2.00 >2.0

Soil properties
pH (1:1) --- 0-6 <5.5 5.6-6.5 6.6-7.5 7.6-8.5 >8.5
Salinity (EC 1:1) dS/m 0-6 <0.25 0.26-0.50 0.51-0.75 0.76-2.0 >2.0

Sodium (Na) ppm 0-6 ≤40 41-80 81-120 120-160 >160

Carbonate (CCE) % 0-6 <1.0 1.1-2.5 2.6-5.0 5.1-10 >10

Organic matter % 0-6 <1.5 1.6-3.0 3.1-4.5 4.6-6 >6

Table 3. General interpretation of soil test levels

LABORATORY ANALYSIS OF SOIL
The soil tests routinely conducted on each soil sample depth are shown in Table 1. The topsoil 
sample (0-6 inch) is analyzed for all plant nutrients and soil properties. The subsoil sample (6-24 
inch) is analyzed for mobile nutrients and soil properties such as nitrate-N, sulfate-S, chloride, 
and salinity. The deep subsoil sample (24-48 inch or deeper) is also analyzed for nitrate-N.

Table 1. Soil analyses routinely conducted  
on soil sample depths.

Ammonium-N
Nitrate-N
Phosphorus
Potassium
Calcium

Analysis conducted on topsoil

Ammonium-N
Nitrate-N

Analysis conducted on subsoil

Magnesium
Sodium
Sulfate-sulfur
Chloride
Boron

Copper
Iron
Manganese
Zinc
Soil pH

Buffer pH
Salinity (EC)
Organic matter
Carbonate (CCE)
Cation exchange capacity (CEC)

Base saturation
Soil texture
Water holding  
 capacity

Sulfate-sulfur
Chloride

Soil pH
Salinity

Soil texture
Water holding capacity
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INTERPRETING A INTERPRETING A 
SOIL TEST REPORTSOIL TEST REPORT

To gain the most information from soil testing, it is necessary to become familiar with 
the soil test report. This guide will explain where each soil test parameter is displayed 
on the report. You will also find basic information about each soil test method and its 
role in soil fertility and plant nutrition in the Upper Midwest and Northern Great Plains of 
the United States and western Canada. Remember to follow accepted guidelines for soil 
sampling to ensure data on the soil test report represents the field area being sampled. 

33 Salinity (electrical conductivity, EC, 
or soluble salts): Salinity is reported as 
decisiemens per meter (dS/m). Salinity is measured 
as the electrical conductivity of dissolved ions 
(soluble salts) in the soil solution. The greater 
the electrical conductivity, the higher the salinity. 
Soluble salts are mobile in the soil solution and 
move with soil water via leaching or capillary rise 
(e.g., high water table). Salinity should be tested 
on the topsoil and subsoil (0-6 and 6-24 inch). 
Salinity can severely reduce crop productivity. Crop 
tolerance to salinity varies widely (e.g., soybean, 
very sensitive; barley, tolerant). Salinity is a 
contributing risk factor in iron deficiency chlorosis 
(IDC). 

34 Soil pH: Soil pH is the measurement of hydrogen 
ion concentration in soil. Soils with pH < 7.0 are 
acidic. Soils with pH > 7.0 are basic or alkaline. 
Soil pH affects the availability of several nutrients. 
Soils with pH < 6.5 may require lime to raise soil 
pH. Soils with very low pH (<5.5) may present 
aluminum or manganese toxicity to plant growth. 
Crop sensitivity to soil pH varies widely and affects 
how much, if any, lime should be applied. 

35 Buffer pH: Buffer pH determines the amount of 
lime required to raise soil pH on very acidic soils. 
The buffer pH test is generally used on soils with pH 
< 6.0. 

36 Cation Exchange Capacity (CEC, 
summation of cations method): Cation 
exchange capacity is reported as centimoles of 
charge per kilogram (cmolc/kg). Cation exchange 
capacity is the ability of soil to hold exchangeable 
cations (e.g., NH4

+, Ca2+, Mg2+, K+, Na+, H+, Al3+) and 
should be determined on the topsoil (0-6 inch). Soil 
texture, clay type, and organic matter contribute to 
CEC. The estimated soil texture from CEC is: sand = 
0-8 cmolc/kg, loamy sand = 9-12 cmolc/kg, sandy 
loam or silt loam = 13-20 cmolc/kg, loam = 21-28 
cmolc/kg, clay loam = 29-40 cmolc/kg, clay or peat 
> 40 cmolc/kg. The summation of cations method 
produces accurate CEC results on soils with pH < 
7.0. For soils with salinity or pH > 7.3, the excess 
soluble and carbonate salts will inflate CEC results. 
Soil-applied herbicide rates may be adjusted for 
CEC. 

37 Base Saturation: Base saturation is the relative 
proportion of base cations (Ca2+, Mg2+, K+, Na+) to 
the total cation exchange capacity (CEC), reported 
on a percent basis. It is calculated from the total 
base cations (Ca2+, Mg2+, K+, Na+) and acid cations 
(H+) measured. For example, a soil may have 70% 
calcium, 20% magnesium, 7% potassium, 3% 
sodium, totaling 100% base saturation. Typical base 
saturation ranges are: calcium 65-75%, magnesium 
15-20%, potassium 1-7%, sodium 0-5%, and 
hydrogen 0-5%. 

38 Relative Test Level: Indicates the relative soil test 
interpretation categories. A field-calibrated soil test 
measures the plant-available nutrient fraction in soil, which 
is calibrated to the crop response to fertilizer. The soil test 
interpretation categories (low, medium, high) predict the 
probability of crop response to fertilization. If the soil test 
level is high or greater, then the likelihood of crop yield 
increase to fertilization is low. The soil test interpretation 
categories for each soil test parameter are listed in Table 3. 

SUGGESTED FERTILIZER GUIDELINES
39 AGVISE Laboratories offers three types of guidelines for 

phosphorus and potassium fertilization: broadcast, band, 
and university. The fertilizer guidelines are adjusted based 
on crop choice, soil nutrient level, crop yield goal, and 
fertilizer placement. Fertilizer guidelines are reported as 
lb/acre on elemental basis and P2O5 and K2O conventions 
for P and K, respectively. The fertilizer guidelines were 
developed utilizing university and industry research along 
with the professional experience of AGVISE agronomic 
staff. 

Broadcast P & K Fertilizer Guideline: The AGVISE 
broadcast fertilizer guideline is based on uniform fertilizer appli-
cation and incorporation with tillage, except for alfalfa and other 
perennial crops. Seed safety concern is minimal for broadcast 
fertilizer application. 

 At very low to medium soil test levels, the broadcast guide-
line will build soil test levels to the high range over several years. 
If soil test levels are very high, the broadcast guideline is reduced 
to the suggested starter P and K  
fertilizer rate. 

Broadcast with Maintenance P & K Fertilizer 
Guideline: The AGVISE broadcast with maintenance fertilizer 
guideline is the same as the broadcast fertilizer guideline except 

that when soil test levels are high or greater, the broadcast with 
maintenance guideline is equal to crop P and K removal based on 
selected yield goal. 

Band P & K Fertilizer Guideline: The AGVISE band fer-
tilizer guideline assumes that P and K fertilizer is placed at least 
2 inches away from seed. If too much fertilizer is placed directly 
with seed, delayed emergence and plant stand loss may occur. 
The seed-safe fertilizer rate placed with seed is determined by 
soil water content, soil texture, row width, seed opener spread, 
fertilizer material, and crop sensitivity. Utilize local information 
from crop consultants and equipment manufacturers to deter-
mine the seed-safe fertilizer rate. 

 At very low soil test levels, the band guideline will slowly 
build soil test levels to the medium range over several years. If 
soil test levels are high, the band guideline is reduced to the sug-
gested starter P and K fertilizer rate. If soil test levels are initially 
high, the band guideline will lower soil test levels to the medium 
range over many years. 

Band with Maintenance P & K Fertilizer Guideline: 
The AGVISE band with maintenance fertilizer guideline is the 
same as the band fertilizer guideline except that when soil test 
levels are medium or greater, the band with maintenance guide-
line is equal to crop P and K removal based on selected yield 
goal. 

University Broadcast Fertilizer Guideline: The univer-
sity broadcast fertilizer guideline has been compiled as one equa-
tion set from the University of Manitoba, the University of Min-
nesota, Montana State University, North Dakota State University, 
and South Dakota State University. At very low soil test levels, the 
university broadcast guideline will slowly build soil test levels to 
the medium range over several years. If soil test levels are high, 
the university broadcast guideline is reduced to near zero. When 
the university broadcast guideline is zero, university soil fertility 
specialists still recommend starter fertilizer for most crops.

SOIL TEST INTERPRETATION CATEGORY
SOIL TEST PARAMETER Unit Depth (inch) Very Low Low Medium High Very High
Primary macronutrients

Nitrate-N (residual NO3-N) lb/acre 0-24 ≤20 21-40 41-60 61-80 >80
Phosphorus (Bray-1 P) ppm 0-6 ≤5 6-10 11-15 16-20 >20

Phosphorus (Olsen P) ppm 0-6 ≤3 4-7 8-11 12-15 >15
Potassium (K) ppm 0-6 ≤50 51-100 101-150 151-200 >200

Secondary macronutrients
Calcium (Ca) ppm 0-6 ≤500 501-1000 1001-1500 1501-2000 >2000
Magnesium (Mg) ppm 0-6 ≤83 84-166 167-250 251-400 >400

Sulfate-S (SO4-S) lb/acre 0-6 ≤6 7-14 15-30 31-40 >40
Sulfate-S (SO4-S) lb/acre 0-24 ≤25 26-56 61-120 >120

Micronutrients
Boron (B ) ppm 0-6 ≤0.40 0.41-0.80 0.81-1.20 1.21-1.60 >1.60
Chloride (Cl) lb/acre 0-24 ≤15 16-30 31-40 41-60 >60

Copper (Cu) ppm 0-6 ≤0.20 0.21-0.40 0.41-0.60 0.61-0.80 >0.80

Iron (Fe) ppm 0-6 ≤2.5 2.6-5.0 5.1-7.5 7.6-10.0 >10

Manganese (Mn) ppm 0-6 ≤0.5 0.51-1.0 1.1-2.0 2.1-10.0 >10
Zinc (Zn) ppm 0-6 ≤0.30 0.31-0.60 0.61-1.00 1.01-2.00 >2.0

Soil properties
pH (1:1) --- 0-6 <5.5 5.6-6.5 6.6-7.5 7.6-8.5 >8.5
Salinity (EC 1:1) dS/m 0-6 <0.25 0.26-0.50 0.51-0.75 0.76-2.0 >2.0

Sodium (Na) ppm 0-6 ≤40 41-80 81-120 120-160 >160

Carbonate (CCE) % 0-6 <1.0 1.1-2.5 2.6-5.0 5.1-10 >10

Organic matter % 0-6 <1.5 1.6-3.0 3.1-4.5 4.6-6 >6

Table 3. General interpretation of soil test levels

LABORATORY ANALYSIS OF SOIL
The soil tests routinely conducted on each soil sample depth are shown in Table 1. The topsoil 
sample (0-6 inch) is analyzed for all plant nutrients and soil properties. The subsoil sample (6-24 
inch) is analyzed for mobile nutrients and soil properties such as nitrate-N, sulfate-S, chloride, 
and salinity. The deep subsoil sample (24-48 inch or deeper) is also analyzed for nitrate-N.

Table 1. Soil analyses routinely conducted  
on soil sample depths.

Ammonium-N
Nitrate-N
Phosphorus
Potassium
Calcium

Analysis conducted on topsoil

Ammonium-N
Nitrate-N

Analysis conducted on subsoil

Magnesium
Sodium
Sulfate-sulfur
Chloride
Boron

Copper
Iron
Manganese
Zinc
Soil pH

Buffer pH
Salinity (EC)
Organic matter
Carbonate (CCE)
Cation exchange capacity (CEC)

Base saturation
Soil texture
Water holding  
 capacity

Sulfate-sulfur
Chloride

Soil pH
Salinity

Soil texture
Water holding capacity

Soil Test Level
VL L M H VH VH+

Bray-1 P ppm 0-5 6-10 11-15 16-20 21-25 26+
Olsen P ppm 0-3 4-7 8-11 12-15 16-19 20+

Guideline Option Fertilizer P Rate (lb P2O5/acre)
University Broadcast 105 75 45 15* 15* 15*
AGVISE Band 90 70 55 35 20 15*
AGVISE Band/Maint. 90 70 65 65 65 65
AGVISE Broadcast 155 130 105 80 55 15*
AGVISE Broadcast/Maint. 155 130 105 80 65 65

Comparison of Phosphorus Fertilizer Guideline Rates
Corn – Expected Yield 175 bu/acre

* = To be applied as starter, with or near the seed.

Soil Test Level
VL L M H VH VH+

Bray-1 P ppm 0-5 6-10 11-15 16-20 21-25 26+
Olsen P ppm 0-3 4-7 8-11 12-15 16-19 20+

Guideline Option Fertilizer P Rate (lb P2O5/acre)
University Broadcast 55 40 25 15* 15* 15*
AGVISE Band 50 40 30 25 15* 15*
AGVISE Band/Maint. 50 40 35 35 35 35
AGVISE Broadcast 95 80 60 45 30 15*
AGVISE Broadcast/Maint. 95 80 60 45 35 35

Comparison of Phosphorus Fertilizer Guideline Rates
Wheat – Expected Yield 60 bu/acre

* = To be applied as starter, with or near the seed.



Up north, wet fall weather slowed harvest and 
soil sampling in many parts of the region. Some 
folks will not be able to finish corn harvest until the 
soil freezes and can hold the weight of combines 
and grain carts. In spite of the difficult harvest, soil 
sampling has been progressing at a fast pace. With 
high fertilizer prices and low crop prices, there is a 
high demand for soil testing. Each fertilizer dollar 
will be extra important next year, and you will need 
the most up-to-date soil test information to make 
the right fertilizer decisions.

The late harvest may force some people to 
take soil samples in the winter or next spring. AGVISE sells in-cab hydraulic 
soil sampling systems and special heavy-duty (HD) chromoly steel soil probes 

designed for winter soil sampling in frozen conditions. With the right equipment, many customers can continue soil 
sampling in winter through 3-4 inches of frost. Please give us a phone call if you have any questions on winter soil 
sampling tips and tricks.

The high price of phosphorus fertilizer has prompted a lot of questions about soil P management strategies and “new” 
phosphorus products. With all of these questions, we are featuring an extra heavy dose of phosphorus-related topics in 
this newsletter. We hope these articles will help answer those questions for 2026.

The AGVISE Soil Fertility Seminar dates are set for 2026. These seminars cover soil fertility and plant nutrition 
topics along with other issues that currently challenge our region. You will not want to miss the great program lineup, so 
mark your calendar now! A registration letter for the USA seminars was sent to AGVISE customers in early November 
so they had the first chance to register for the seminars. Please make sure that you register early if you plan on attending 
because space is limited and there is usually a waiting list.

If you did not receive the mailing, 
please call our Northwood office 
(701-587-6010) to make sure we have 
your current contact information on 
file. If you received this newsletter, 
you are on our physical mailing list, 
but we may not have your current 
email address for email updates.
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Wow, what a fall! 
Fall is always the busiest 
time of year at AGVISE, 
and this fall did not 
disappoint. The weather 
did not always cooperate, 
but people were able to 
make great progress in 
the field when we did get 
some nice days in a row. 
Now that AGVISE is 
back to running on our 

normal turnaround times, I want to extend a special 
thank you to all our customers for trusting AGVISE 
Laboratories with your agricultural testing needs. It is 
our privilege to serve you and provide you with a high 
standard of quality and service.

As 2025 winds down, AGVISE is starting to get 
ready for a very special year. In 2026, we will celebrate 
the 50th anniversary of AGVISE Laboratories. The 
company was founded in 1976 when Dr. Ed Loyd 
started an agricultural research and crop consulting 
firm in Northwood, ND. The following year, the 
laboratory division began when Robert Deutsch was 
hired. As we celebrate the 50th anniversary in 2026, 
we will be sharing more information on the history 
and growth of AGVISE Laboratories. Stay tuned 
for special celebrations and festivities that will be 
announced later!

This winter, I hope to see many of you again at 
winter trade shows and agronomy update meetings. 
We wish you and your company a very successful end 
to 2025, a Merry Christmas, and a Happy New Year.

PRESIDENT’S CORNER

CINDY EVENSON
PRESIDENT  

AGRONOMIST, CCA

Date Location CCA CEUs Applied For
January 6 Willmar, MN 3.0 NM, 2.5 SW 
January 7 Watertown, SD 3.0 NM, 2.5 SW 
January 8 Grand Forks, ND 3.0 NM, 2.5 SW
March 3 Portage la Prairie, MB TBD 
March 5 Saskatoon, SK TBD

Who could have 
thought that the 2025 
growing season would 
mirror the 2024 growing 
season? I surely did not. 
That was a soil sampling 
season for the record books. 
After an excessively wet 
spring and summer, the fall 
turned dry and stayed dry 
in the Benson territory. 
With very few rain delays, 

harvest and soil sampling season started and continued 
with very few breaks. I am always amazed at how much 
work can get done in a short amount of time with some 
cooperation from Mother Nature.

 The 2025 growing season presented some real 

challenges for nitrogen management. The spring and 
summer rains broke precipitation records in some areas, 
and many fields were left with numerous acres of yellow 
corn and waterlogged parts in fields. Growers were 
faced with the decision to sidedress corn with nitrogen 
and at what rate. Some fields were not fit for sidedress 
applications until mid-July, which was well past the 
optimal window. These late sidedress applications turned 
into rescue applications. With all of these struggles, the 
final corn yields were average to below average for many 
growers near Benson, MN. However, 60 miles south of 
Benson, it was a record corn crop for some growers who 
had optimal growing conditions.

I wish to thank you all for a very productive fall soil 
sampling season. We got a lot done! I hope you have 
a great winter and hope to see you at a trade show or 
conference.

SOUTHERN TRENDS

DR. BRENT JAENISCH
AGRONOMIST, CCA

AGVISE Soil Fertility Seminar Dates are Set

The high price of phosphorus 
fertilizer has sparked questions 
about different phosphorus 
fertilizer forms. The debate 
over orthophosphate and 
polyphosphate has raged for 
decades. Just when we think 
we have put the issue to bed, 
it comes up again! The truth 
is either form of phosphate 
fertilizer will provide the same 

crop yield response. With “new” fertilizer products and 
additives on the market, it is time to revisit the basics of 
phosphorus fertilizer materials.

All dry phosphate fertilizers, like monoammonium 
phosphate (MAP 11-52-0), diammonium phosphate 
(DAP 18-46-0), and triple superphosphate (TSP 0-46-
0), are orthophosphate materials. These dry phosphate 
fertilizers are easy to classify–all orthophosphate. 
Most liquid phosphate fertilizers contain either 
orthophosphate and/or polyphosphate of varying 
proportions. Either way, all phosphorus fertilizer 
materials, dry or liquid, will act the same once applied to 
soil and participate in the same plant uptake processes or 
P fixation reactions once dissolved in the soil solution.

In fertilizer manufacturing, all products start as 
phosphoric acid derived from rock phosphate, but if 

you want to make a high content liquid phosphorus 
fertilizer, that means you need to remove some water 
from phosphoric acid in the process. This produces 
short chains of orthophosphate, which then start linking 
together to form longer polyphosphate chains (poly 
means multiple). As more water is removed, the fertilizer 
material creates more polyphosphate (longer chains), 
resulting in a denser material, with some smaller amount 
of orthophosphate remaining. In most polyphosphate 
blends, like 10-34-0, the composition is around 70% 
polyphosphate and 30% orthophosphate.This results in 
a high content liquid phosphorus fertilizer with more 
phosphorus per gallon, meaning that you have to haul 
less material to the field to achieve the same phosphorus 
rate.

When polyphosphate is applied to soil, the 
fertilizer reacts quickly with soil water and breaks into 
orthophosphate (short chains) again. Even in cool soil 
temperatures (40 deg F), over 40% of polyphosphate 
converts to orthophosphate within 72 hours. Within 
one to two weeks, the conversion is largely complete, 
leaving plant-available orthophosphate for crop uptake.

In the end, it all comes back to crop yield, right? In 
countless studies across the Midwest and Great Plains, 
the performance of orthophosphate and polyphosphate 
have been equal, as long as you apply the same 
phosphorus rate.

Phosphorus Forms: Ortho- or Poly-P? Does it matter?

DR. JED GROW
AGRONOMIST, 
CCA, 4R NMS
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The late harvest may force some people to 
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designed for winter soil sampling in frozen conditions. With the right equipment, many customers can continue soil 
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Wow, what a fall! 
Fall is always the busiest 
time of year at AGVISE, 
and this fall did not 
disappoint. The weather 
did not always cooperate, 
but people were able to 
make great progress in 
the field when we did get 
some nice days in a row. 
Now that AGVISE is 
back to running on our 

normal turnaround times, I want to extend a special 
thank you to all our customers for trusting AGVISE 
Laboratories with your agricultural testing needs. It is 
our privilege to serve you and provide you with a high 
standard of quality and service.

As 2025 winds down, AGVISE is starting to get 
ready for a very special year. In 2026, we will celebrate 
the 50th anniversary of AGVISE Laboratories. The 
company was founded in 1976 when Dr. Ed Loyd 
started an agricultural research and crop consulting 
firm in Northwood, ND. The following year, the 
laboratory division began when Robert Deutsch was 
hired. As we celebrate the 50th anniversary in 2026, 
we will be sharing more information on the history 
and growth of AGVISE Laboratories. Stay tuned 
for special celebrations and festivities that will be 
announced later!
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mirror the 2024 growing 
season? I surely did not. 
That was a soil sampling 
season for the record books. 
After an excessively wet 
spring and summer, the fall 
turned dry and stayed dry 
in the Benson territory. 
With very few rain delays, 

harvest and soil sampling season started and continued 
with very few breaks. I am always amazed at how much 
work can get done in a short amount of time with some 
cooperation from Mother Nature.

 The 2025 growing season presented some real 

challenges for nitrogen management. The spring and 
summer rains broke precipitation records in some areas, 
and many fields were left with numerous acres of yellow 
corn and waterlogged parts in fields. Growers were 
faced with the decision to sidedress corn with nitrogen 
and at what rate. Some fields were not fit for sidedress 
applications until mid-July, which was well past the 
optimal window. These late sidedress applications turned 
into rescue applications. With all of these struggles, the 
final corn yields were average to below average for many 
growers near Benson, MN. However, 60 miles south of 
Benson, it was a record corn crop for some growers who 
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The high price of phosphorus 
fertilizer has sparked questions 
about different phosphorus 
fertilizer forms. The debate 
over orthophosphate and 
polyphosphate has raged for 
decades. Just when we think 
we have put the issue to bed, 
it comes up again! The truth 
is either form of phosphate 
fertilizer will provide the same 

crop yield response. With “new” fertilizer products and 
additives on the market, it is time to revisit the basics of 
phosphorus fertilizer materials.

All dry phosphate fertilizers, like monoammonium 
phosphate (MAP 11-52-0), diammonium phosphate 
(DAP 18-46-0), and triple superphosphate (TSP 0-46-
0), are orthophosphate materials. These dry phosphate 
fertilizers are easy to classify–all orthophosphate. 
Most liquid phosphate fertilizers contain either 
orthophosphate and/or polyphosphate of varying 
proportions. Either way, all phosphorus fertilizer 
materials, dry or liquid, will act the same once applied to 
soil and participate in the same plant uptake processes or 
P fixation reactions once dissolved in the soil solution.

In fertilizer manufacturing, all products start as 
phosphoric acid derived from rock phosphate, but if 

you want to make a high content liquid phosphorus 
fertilizer, that means you need to remove some water 
from phosphoric acid in the process. This produces 
short chains of orthophosphate, which then start linking 
together to form longer polyphosphate chains (poly 
means multiple). As more water is removed, the fertilizer 
material creates more polyphosphate (longer chains), 
resulting in a denser material, with some smaller amount 
of orthophosphate remaining. In most polyphosphate 
blends, like 10-34-0, the composition is around 70% 
polyphosphate and 30% orthophosphate.This results in 
a high content liquid phosphorus fertilizer with more 
phosphorus per gallon, meaning that you have to haul 
less material to the field to achieve the same phosphorus 
rate.

When polyphosphate is applied to soil, the 
fertilizer reacts quickly with soil water and breaks into 
orthophosphate (short chains) again. Even in cool soil 
temperatures (40 deg F), over 40% of polyphosphate 
converts to orthophosphate within 72 hours. Within 
one to two weeks, the conversion is largely complete, 
leaving plant-available orthophosphate for crop uptake.

In the end, it all comes back to crop yield, right? In 
countless studies across the Midwest and Great Plains, 
the performance of orthophosphate and polyphosphate 
have been equal, as long as you apply the same 
phosphorus rate.
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