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THE following summaries provide a status report of the
research projects funded in part by the Potash & Phosphate
Institute (PPI) and the Foundation for Agronomic Re-
search (FAR) in the Midwest Region (Illinois, Indiana,
Michigan and Ohio). We would like to express our
appreciation to the researchers for their work on the
projects and their cooperation in preparing the reports. We
would also like to thank the other organizations, compa-
nies and agencies who provided additional support to these
projects. Our limited PPI/FAR research funding is usually
provided to get projects started, but their full implementa-
tion and continuation depend upon the cash and in-kind
contributions from many sources.

Illinois

Value of Ammonium Sulfate as a
Nitrogen Source for No-till Corn

Project Leader: Dr. Fred Below, University of Illinois,
Dept. of Crop Science, 1102 South Goodwin Avenue,
Urbana, IL 61801 (217-333-9945).

Ammonium sulfate [(NH
4
)

2
SO

4
] was applied at 130 lb

nitrogen (N)/A at three Illinois locations, followed by
additional applications of 30 and 60 lb/A in October,
January and April. The additional 60 lb N/A in October
produced 19 bu/A more corn; the additional 60 lb N/A in
January produced another 13 bu/A of corn. In another
experiment, additional application of 70 and 40 lb/A,
respectively, was required in October and January to equal
yields achieved with 130 lb N/A applied in April. These
data suggest that significant N losses occur for fall and

winter applications. The March–June 1998 rainfall
amounts in this study were 150 to 200 percent of normal.
By comparison, in the 1997 growing season with below
normal rainfall, there was little evidence of N loss from
fall and winter

 
application compared to spring applica-

tions. So weather patterns (rainfall and temperature),
especially in the spring, are primary determining factors in
whether fall and winter (NH

4
)

2
SO

4 
applications result in N

loss.

Site-Specific Management Systems:
Data Analysis Coordination

Project Leader: Dr. D.G. Bullock, University of Illinois,
1102 South Goodwin Avenue, Urbana, IL 61801, (217-
244-8221).

Procedures for statistical analysis of on-farm site-
specific research were developed, published and reported
in several national meetings for researchers working on
similar projects. This project is providing significant
leadership in developing interpretation procedures for
spatial data sets. It has also attracted additional support
and cooperation. Yield data, soil test data, and other
information are being used to develop nutrient manage-
ment recommendations for the comparison of variable-rate
with field-average management plans. Small but signifi-
cant yield advantages have been measured, even on the
highly productive fields, providing documentation that
site-specific management is better than field-average
management. As more of the fields accumulate additional
years of data, there will be a growing opportunity to
broaden the analysis. The United Soybean Board (USB),
PPI/FAR, and other cooperators are providing support.
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Evaluation of Nitrogen and Sulfur Sources
on Wheat Grown under a High Yield
Environment

Project Leader: Dr. S. A. Ebelhar, University of Illinois,
Rt 1, Box 256, Simpson, IL 62985, (618-695-2441); Dr.
E.C. Varsa, Southern Illinois University, Plant & Soil
Science Dept., Carbondale, IL 62901, (618-453-2496);
and Dr. K. L. Barber, University of Illinois, Rt 2, Box
36A, Brownstown, IL 62418.

This study is evaluating early spring-applied N and
sulfur (S) effects on wheat growth, tillering, and grain
yield at three locations in southern Illinois. Urea ammo-
nium nitrate (UAN), UAN + ammonium thiosulfate
(ATS), and UAN + [(NH

4
)

2
SO

4
; AS, 8-0-0-9)], were

combined with three different split timing applications for
a total of 110 lb/A N. There was little response to N
source, but there was only a 5 to 8 bu/A response to N
above the check in 1998, due to high N mineralization.
There was a response of 5, 8, and 18 bu/A to fungicide
treatment, respectively, at the three locations due to
differences in disease pressure. Increased N and S resulted
in increased N and S content in the plants, but did not
increase head counts, test weight, or yield. Treatments
with 2X rate of S did not show increased plant S content
over the single rate. There was no yield increase due to S,
even at the 80+ bu/A yield level.

Remote Sensing Evaluation

Project Leader: Dr. M.B. Coquil, Matra Marconi Space
France S.A., 31 Avenue des Cosmonautes, 31402 Toulouse
Cedex 4, France.

A special project was designed to evaluate the use of
remote sensing data in conjunction with interpretive
models to provide management information for crop
management decisions. The project included seven aerial
flights simulating the data collection from planned
satellite scanners. Four central Illinois farms were the
subject of this study. Ground truth measurements of crop
and soil parameters were included in the evaluation. Based
on one season’s data, there appears to be a good potential
for this type of service to make a significant contribution
to our understanding of crop development and yield-
influencing factors.

Indiana

Physiological Role of Potassium and
Phosphorus in Alfalfa

Project Leaders: Dr. J.J. Volenec, Dr. B.C. Joern, Dr.
K.D. Johnson, and Dr. S.M. Brouder, Purdue University,
Department of Agronomy, West Lafayette, IN 47907 (765-
494-8071).

In a study of the interaction of phosphorus (P) and
potassium (K) on alfalfa yield and persistence, roots were
analyzed for such factors as starch, sugars and proteins.
The site had low to very low levels of soil P [5 to 15 parts
per million (ppm)] and low to moderate soil K levels (50
to 120 ppm). Following establishment, a factorial combi-
nation of P (0, 50,100, and 150 lb P

2
O

5
/A) and K (0, 107,

214, 322, and 429 lb K
2
O/A) fertilizer treatments was

applied in October of 1997 and again after the first cutting
in May 1998.

Initial soil K levels were slightly above the critical level
required for alfalfa growth, but by the third harvest, these
levels were depleted sufficiently in control plots to allow a
K response. Forage yield responded to P application in
each cutting except the second harvest. Harvest mass of
shoots in control plots receiving no P or K was smaller
than that of plants provided sufficient P and K. Control
plots (no P or K) had more shoots per area than plots
receiving P or K. Control plots generally yielded less
forage than did the P and K fertilized plots because of the
much larger shoots found on the latter.

Root sugar concentrations were unaffected by P
application and reduced slightly when K was applied. Root
starch was not influenced by K application when no P was
applied, but at 150 lb P

2
O

5
/A did decline slightly at the

highest K rates. Root total nonstructural carbohydrates
followed a similar pattern because starch is the primary
component of this pool. Root protein levels were reduced
slightly with high rates of P and K. At the end of summer
1998, K deficiency symptoms were becoming evident in
some of the control plots where soil K levels were initially
lowest. Positive impact of P and K fertilizer application
should increase in 1999 and beyond as plants deplete
endogenous levels of soil P and K in the control plots.

Site-Specific Management Systems:
Evaluation of Site-Specific Management
for Indiana Soybean Production Systems

Project Leader: Dr. Sylvie Brouder, Purdue University,
Department of Agronomy, West Lafayette, IN 47907 (765-
494-6943).
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This study is a part of the multi-state project to evaluate
site-specific management systems for soybeans. The site
selected has a broader range of soil tests and lower test
levels than most of the other fields in the overall project.
Soil testing and characterization, plant nutrient analysis,
yield monitor data, and grain nutrient content analysis are
being done based on a half-acre grid of the field. This will
help evaluate the spatial characteristics of the different
data sets. Root simulator probes, chlorophyll meters, and
on-the-go pH sensors are among the new technologies
being evaluated. Plant nutrient analysis data are being
used to evaluate different interpretation schemes, includ-
ing critical level/sufficiency and M-DRIS approaches.
Different soil test methods are also being compared. The
study is generating some excellent background data for
improving our ability to interpret spatial variability in crop
and soil nutrient management data. Several co-sponsors
have been providing support in addition to PPI/FAR and
the United Soybean Board, and cooperation among
agronomy, ag engineering, and ag economics department
staff is broadening the resources available to the study.

Bioavailable Potassium in Corn/Soybean
Production Systems

Project Leader: Dr. Sylvie Brouder, Purdue University,
Department of Agronomy, West Lafayette, IN 47907 (765-
494-6943).

The objective of this project is to enhance our mecha-
nistic understanding of factors and processes that govern
K fluxes in the soil and improve our ability to predict the
amount of fertilizer K required on a soil-specific basis.
Five field sites were established at regional Purdue
Agricultural Centers, along with one site in northwest
Ohio. Each had an initial soil test level (whole field
average) at or below the critical level for K. The soils
represent groups of major agronomic importance. The
cropping system is a corn/soybean rotation, with both
crops present in each year. The K rates are annual addi-
tions (0, 36, 72, 145, and 217 lb K

2
O/A) or biennial

additions (0, 72, 145, 217, 434 lb K
2
O/A) with K applied

for the full two-year rotation before either corn or soy-
beans. Initial exchangeable K soil test levels (0 to 4 in.)
were higher than expected. The laboratory analysis of soil
K is ongoing, including exchangeable and non-exchange-
able K (tetraphenylboron extractable), and plant K
accumulation. Across sites, there has been a significant
corn yield response to K, but soybean yields did not
respond to K in any site year. This project is developing a
well-documented set of nutrient uptake and soil test
calibration data which should prove valuable in assessing
soil test and recommendation procedures for several major
Midwest soil types.

Michigan

Comparative Analysis of
Site-Specific and Conventional
Fertility Management for Corn
and Soybeans Grown in Michigan

Project Leaders: Dr. D.D. Warncke, Dr. R.C. Brook, Dr.
N. Miller, and Dr. R. Hodupp, Michigan State University,
Crop & Soil Science Department, East Lansing, MI 48824

Two cooperating farms have been identified in east-
central Michigan. Experimental sites are comprised of 50
acres each of corn and soybeans (one set of fields is
relatively flat, the other gently rolling). Each field has
been grid sampled (200 ft. spacing); VRT applications of P
and K were made, with the site-specific areas receiving
varied rates and all whole-field treatment areas receiving
the same rate. Lime was applied in the fall. Digital
elevation maps have been made. Yield data are being
analyzed. Field boundaries were rerun after harvest to
ensure correct correlation of the data with the plot layout.

Variations in normal fall conditions delayed planned
field work. Order 1 soil survey will be done in the spring,
along with electrical conductivity measurements using
both the Veris and EM38 technologies. This project is
providing a significant focus for university teamwork and
is guiding the adoption of new technologies in Michigan.

Ohio

Phosphorus and Potassium
Requirements for Corn and Soybeans

Project Leader: Dr. Jay W. Johnson, Ohio State
University, 2021 Coffey Road, Columbus, OH 43210 (614-
292-9082).

This six-year-old study at the Western Ohio Research
Center in Springfield is evaluating P and K soil test levels
for optimum yields in a corn and soybean rotation.
Although there was no significant corn yield response to P
last year, there was a positive response to K at each level
of P, and overall grain yields increased approximately 20
bu/A for each 50 lb/A increase in soil test K, with the
optimum yield at about 285 lb/A soil test K. For soybeans,
the optimum soil test P level in 1998 was 44 lb/A, and the
optimum soil test K was 203 lb/A. Over a five-year
average, the optimum K soil test was 285 lb/A. For both
corn and soybeans, there was a decrease in grain moisture
at harvest as soil test K increased. For corn, increasing soil
test P reduced grain moisture at harvest. This study
continues to provide valuable data on the long-term effects
of P and K soil test levels on crop growth and yield.
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Regional Project

Site-Specific Soybean/Corn
Management Systems

Project Leader: Dr. Harold F. Reetz, Jr., Potash &
Phosphate Institute, 111 East Washington Street,
Monticello, IL 61856-1640 (217-762-2074).

During 1998, nine states were included in this project
to evaluate the use of site-specific technologies in corn and
soybean production systems in the Midwest. University
specialists coordinated the efforts in each state, with most
of the work being conducted on farmer fields with support
from local fertilizer dealers. Primary support for this
project was provided by the USB farmer soybean check-off,
with substantial matching support from several govern-
ment and industry sources. A project meeting was held to
bring cooperators together to share experiences and set
plans for the coming season. A training session for
cooperators was held to give them experience with new
software tools for data analysis. Numerous supporting
satellite studies were initiated to provide management
input to the overall systems. Remote sensing was incorpo-
rated into three of the sites, and cooperative programs with
other regional projects were initiated.

InfoAg99 Conference

InfoAg99 Scheduled August 9, 10, and 11

FAR, PPI/PPIC, and Purdue University are organizers
of InfoAg99, the fourth in the series of Information
Agriculture Conferences, set for August 9-11, 1999, on the
Purdue campus, West Lafayette, Indiana. The 1999
program will focus on using site-specific technology and
electronic communications systems in the development
and implementation of nutrient management plans.
Hands-on training with special software tools will be
included. Watch for details on the website at:
http://www.ppi-far.org/infoag99
or call (605) 692-6280 or fax (605) 697-7149.

MEY Analysis Software now available

Many participants in various nutrient management
training sessions this past winter had the opportunity to
gain hands-on experience with the new PPI MEY Analysis
crop budget program. The program has now been released
and is available from the PPI Circulation Department. The
software comes on a CD with an electronic User’s Guide
and some example data sets and sells for $100. It runs on a
WINDOWS 95 or 98 operating system on a PC computer.
For details, contact PPI at 770-825-8084, or check the on
line publications catalog at http://www.ppi-far.org This
package is a useful tool to help evaluate management
options for all cropping systems, by providing detailed
budgets for multiple fields, using specific prices and input
rates tailored for the individual farm. ■

✪


