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A regional newsletter published by the
Potash & Phosphate Institute (PPI) and the

Potash & Phosphate Institute of Canada (PPIC)

Soil Fertility Research for Production Agriculture
THE fertilizer industry is committed to the develop-

ment of better crop production. This brief review of
agronomic research projects in the Eastern Canada &
Northeast U.S. region is a reflection of that commitment.
These projects are supported by the Foundation for
Agronomic Research (FAR), the Potash & Phosphate
Institute (PPI) and the Potash & Phosphate Institute of
Canada (PPIC), through financial and professional
involvement. If you are interested in more detail, contact
us for further information.

Ontario

Soil Fertility Effects on
Soybean Isoflavones

Project Leader: Dr. Chung-Ja Jackson, Centre for
Functional Foods, University of Guelph, Ontario N1G
2W1.

Foods that have inherent therapeutic effects are gaining
widespread appeal. These “functional foods” have natu-
rally occurring nutrients known as phytochemicals that
benefit human health. Isoflavones are the active phyto-
chemical component of soybeans. Clinicians and health
researchers have recently shown great interest in the
potential role of soybean-based foods in the prevention and
treatment of chronic diseases including cancer, heart
disease, and osteoporosis. The objective of this new project
is to determine the effect of phosphorus (P) and potassium
(K) fertility in soils on the isoflavone content and composi-
tion of soybeans. Soybeans grown at various levels of
fertility in several field trials in 1998 are being analyzed
for a total of 12 isoflavone compounds.

Preliminary results indicate positive associations among

K levels, yields, and isoflavone concentrations. These
associations provide greater incentive to soybean producers
to manage soil fertility. This new project may lead into
further research involving fertility-cultivar interactions.

Effect of Phosphate Fertilization on
the Levels of Functional Food
Ingredients in Fruits and Vegetables

Project Leader: Dr. Gopi Paliyath, Department of Food
Science, University of Guelph, Guelph, Ontario N1G 2W1
(519-824-4120 ext. 4856).

In recent years, public interest in the disease-preventive
and health-regulatory roles of fruits and vegetables has
grown dramatically. The components that support these
roles are generally termed functional food ingredients or
phytochemicals. Fertility management for fruit and
vegetable production has not been oriented toward maxi-
mizing these phytochemical components. The purpose of
this new project is to determine the effect of P nutrition on
a range of phytochemical components in apples and
tomatoes.

Preliminary work has shown an association between P
compounds in apples and ingredients that prevent develop-
ment of superficial scald in storage. Varying levels of P
fertility will be applied to apples and tomatoes using soil-
and foliar-applied materials. Measurements will include
carotenoids, flavonoids, vitamins E and C, phosphate
compounds, terpenes, and associated fruit quality charac-
teristics. A positive role for P fertility in enhanced levels of
beneficial phytochemical components is anticipated.

Potassium Placement for
Conservation-Till Corn Production
in Ontario

Project Leader: Dr. Tony J. Vyn, (formerly with University
of Guelph) Professor of Agronomy, Purdue University,
West Lafayette, IN 47907-1150 (765-496-3757).

Continued conservation tillage produces a stratified
distribution of K in the soil profile. For the past three years
in Ontario, methods of K placement have been compared
in combination with tillage strategies in long-term no-till
production fields.

Dr. T.W. Bruulsema,
Eastern Canada and

Northeast U.S. Director
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The 1998 season was drier than the previous two
seasons, but yields were very high. As in the past two
years, yield responses to starter K were larger and more
frequent under no-till and zone-till than under moldboard-
plowed management. At one site, no-till yields were
increased from 194 to 207 bu/A in response to starter K
(or K

2
O) applied at 45 lb/A. In contrast to Midwest U.S.

results, deep band placement of K has not shown advan-
tages over broadcast or starter-band applied K. Corn
hybrids differed in response to K. However, hybrids that
responded more in 1998 were not always those that
responded in 1997. For 1999, monitoring of residual
effects on the following soybean crops will continue. The
results of this project have received widespread farm
media attention in Ontario.

Surface Broadcast and Incorporated
Lime: Impact on Soil pH, Soil pH
Distribution and Soybean Yield
Response to Fertilizers

Project Leader: Dr. Doug Young, Ridgetown College,
Ridgetown, Ontario N0P 2C0 (519-674-1631); and Dr.
John Gaynor, Agriculture and Agri-Food Canada,
Harrow, Ontario N0R 1G0.

In recent years, the Ontario soybean crop has expanded
to exceed the acreage of corn. Yet, compared to corn, far
less research has been done on its P and K needs. Soy-
beans are more frequently planted with reduced or no
tillage, and this raises further questions regarding opti-
mum placement of P and K and their interaction with
lime. The objective of this project is to determine the rate
of reaction and depth of influence of lime in soil under
reduced tillage systems and to assess its effect on soybean
yield response to applied nutrients. This study is being
carried out with funding from The Fertilizer Institute of
Ontario, the Canadian Fertilizer Institute, and three soil
testing laboratories: Agri-Food Laboratories, Guelph;
A&L Canada Laboratories East, London; and Stratford
Agri-Analysis, Stratford.

At one of the three sites in 1998, a 0-30-70 lb/A N-
P

2
O

5
-K

2
O rate of starter fertilizer increased soybean yield

by 29 percent. Analysis of interaction between applied
fertilizer and soil pH is continuing, and monitoring of soil
pH changes will continue in 1999.

Potassium Sources for Soybeans

Potassium Sources for Soybeans: Dr. T.Q. Zhang,
Research Scientist, Greenhouse and Processing Crops
Research Center, Agriculture and Agri-Food Canada,
Harrow, ON N0R 1G0 Canada (519-738-2251 ext. 476).

Little Ontario research has been done on soybean K
needs. The relative chloride (Cl) sensitivity of Ontario

cultivars has not been tested. The objectives of this project
were to determine whether Cl or magnesium (Mg) applied
with K fertilizers influences soybean response to K and to
determine whether Ontario soybean varieties differ in
response to K and sources of K.

Ten selected soybean cultivars were evaluated for
response to KCl, sulfate of potash (K

2
SO

4
), and  sulfate of

potash-magnesia (K
2
SO

4
·MgSO

4
) in an on-farm trial in

Rodney, Ontario. The field selected had a high level of K
fertility. The sulfate sources of K tended to produce higher
yields, but the differences were not significant. It was
concluded that Cl sources do not pose a problem for
soybeans, but further research is needed to optimize K
nutrition of soybean on soils of lower fertility.

Evaluation of Phosphorus
Fertilizer Placement in
Site-Specific Management of Corn

Project Leader: Dr. Ivan O’Halloran, University of
Guelph, Ridgetown College, Ridgetown, Ontario N0P 2C0
(519-674-1635).

Within-field variability in soil test P levels can be very
high. Appropriate combinations of seed-placed and side-
banded P fertilizer increase corn yields, but their optimum
proportion depends on soil test P and other factors. This
study was conducted to determine whether the variability
of soil test P in a field could justify variable management
of applied P.

Despite drought and wind stresses, the crop yielded
well. Corn yield responded to both seed-placed and side-
banded P. A combination of 80 lb/A side-banded and 18
lb/A seed-placed P

2
O

5
 produced 182 bu/A compared to 176

bu/A without applied P. It cannot be concluded whether
variable management of applied P is justified until the
spatial analysis of this trial is completed.

Quebec

Environmental Impact of Soil Nutrient
Buildup in Intensive Corn Production:
Nutrient Carryover and Leaching
Losses

Project Leader: Dr. A.F. MacKenzie, Dr. J.W. Fyles, and
Dr. C. Begg, Dept. of Natural Resource Sciences,
Macdonald Campus of McGill University, Ste. Anne-de-
Bellevue, QC H9X 3V9 (514-398-7943).

Continuous production of corn can result in build-up of
soil P and K levels. This research was conducted to
determine the plant availability and environmental impact
of such build-up.

Very high fertilizer rates (270 lb/A P
2
O

5
 and 360 lb/A
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K
2
O) were applied each year for 14 and 10 years at two

sites, in comparison with “normal” rates of 90 lb/A P
2
O

5

and 150 lb/A K
2
O. Analysis of soil P fractions found that

added P in the form of inorganic fertilizer had no impact
on organic P fractions in the soil. However, combinations
of manure and fertilizer P increased the rate of soil test P
buildup per unit of P added. When manure was added with
fertilizer P, the Mehlich-3 P soil test increased 1 ppm for
each 9 lb/A of added P

2
O

5
. When fertilizer was added

alone, 24 lb/A of added P
2
O

5
 were required to increase the

soil test by 1 ppm. Very high rates of fertilizer P produced
greater increases in soil test P per unit of P added. Re-
sidual P and K following all fertilizer treatments were
sufficient for supporting optimum corn and soybean yield
through the fifth year of drawdown.

Losses of dissolved inorganic P increased at higher
fertilizer rates, but amounts were low. For normal fertilizer
rates, they were below 0.10 ppm in drainage water, while
at the high rates they were up to 0.48 ppm. Total annual
loss of P, assuming 8 inches of drainage water annually,
could not have exceeded 1 lb/A, even from the most
heavily fertilized soil. In these two soils, it appears that the
build-up of soil fertility has residual value to the crop, but
does not greatly increase risk of P loss to drainage water.

Using Site-Specific Assessment to
Match Nitrogen and Potassium
Applications with Corn Requirements

Project Leader: Dr. J.W. Fyles, Dr. A.F. McKenzie and
Dr. C. Begg, Dept. of Natural Resource Sciences,
Macdonald Campus of McGill University, Ste. Anne-de-
Bellevue, QC H9X 3V9 (514-398-7943).

The heavy clay soils of Quebec, while level and uniform
in appearance, are unique in their distinctive patterns of
variability. These patterns were produced by a system of
traditional tillage management used in the past to facilitate
surface drainage. Preliminary assessments indicated that
this variability may be manageable. The purpose of this
new project is to assess the responsiveness of these soils to
variable rate application of nitrogen (N) and K, in order to
maximize beneficial interactions between the two nutrients.

Sites were selected in 1998 for field trials in 1999. Strip
treatments of N and K rates will be applied down the
length of the fields. Yield response maps will be used to
assess manageable soil variability.

Development of Plant-Based
Phosphorus Diagnosis in
Timothy Grass

Project Leader: Dr. Gilles Bélanger, Agriculture and
Agri-Food Canada, Ste. Foy, Quebec G1V 2J3 (418-657-
7985 ext. 260).

Forage grasses are grown on more than 7 million acres
in eastern Canada. Fertilizing such grasses requires
diagnostic tools to assure farmers that applications are
economical. Phosphorus concentrations in plant tissue can
be diagnostic of fertility status, but the critical concentra-
tion varies with advancing growth and development of the
plant. This new project will determine critical P levels for
each stage of timothy plant growth.

Field and growth chamber experiments will include
four rates each of N and P in all possible combinations.
The field site was established in 1998 with treatments to
be applied in 1999. The growth chamber study is under-
way, to be completed by the spring of 1999.

Prince Edward Island

Efficient Phosphorus Management
for Potatoes

Project Leader: Dr. Brian Sanderson, Agriculture and
Agri-Food Canada, Charlottetown Research Station, P.O.
Box 1210, Charlottetown, PEI C1A 7M8 (902-566-6842).

Potatoes are the most important economic crop in
Prince Edward Island. Phosphorus fertility is critical for
both yield and quality of the crop, but a recent Round
Table on the Environment questioned the sustainability
and environmental impact of potato production. For these
reasons and for the health of the potato industry, it is
important to document P rate recommendations and
investigate methods of improving P uptake efficiency.
Additionally, retailers have recently made
monoammonium phosphate (MAP) available as a P
fertilizer source in addition to the traditional diammonium
phosphate (DAP). This project’s objectives are twofold: (1)
evaluate placement of P for enhanced efficiency using a
liquid P source placed on the seed piece or triple super-
phosphate topdressed before hilling, and (2) to assess the
effect of P sources (DAP versus MAP), at different levels
of soil pH, on P and calcium (Ca) uptake and yield of
potato.

In the 1998 growing season, both seed-placed and top-
dressed applications increased petiole P levels. The
Shepody variety maintained higher levels of petiole P than
the Russet Burbank variety. Even though the soil test P
levels were high to very high, total tuber yield increased
with increased P rates for both varieties. Russet Burbank
yields increased more than those of Shepody in response to
applied P. Lime application did not increase yields
significantly, and differences among MAP and DAP
sources of P were not significant. The trials will be
repeated in 1999.
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Maine

Nutrient Management Strategies for
Increased Forage Production

Project Leader: Dr. Tim Griffin, University of Maine,
Orono, Maine 04469-5722 (207-581-2942); and Dr. Mary
Wiedenhoeft, Iowa State University, Ames, IA 50011-1010
(515-294-3274).

Across eastern Canada and the northeastern U.S., more
than 5 million acres of land produces mixed hay. The lost
opportunities arising from under-fertilizing this crop could
be in the neighborhood of $300 million. The objective of
this project is to investigate the influence of N, P and K
fertilization on forage yield, persistence and quality. In
particular, the study will compare manure and commercial
sources of nutrients.

In past years, hay yields have responded to both sources
of nutrients. Results from 1998 reinforced the earlier
observations. Manure applications supplying the recom-
mended amount of N produced a hay yield of 3.6 tons/A,
in comparison to 3.9 tons/A with equivalent rates of N, P
and K as commercial fertilizer.

These results should encourage forage producers to use
both sources of nutrients to increase yields from the
current average of 1.95 tons/A. The study is continuing to
monitor effects as soil fertility builds up.

New Jersey

Nutrient Removal in Corn Grain as
Influenced by Phosphorus Fertilizer Practices

Project Leader: Dr. Joseph R. Heckman, Rutgers
University, New Brunswick, NJ 08903 (732-932-9711).

An important aspect of nutrient management planning
is an accurate estimate of nutrient removal by crops.
Today’s crops may remove different amounts of nutrients
than those in the past because of new hybrids, yield levels,
and nutrient management practices. The objective of this
project is to measure P removal by corn grain over a range
of growing conditions in the Northeast.

Soil test P calibration experiments at 64 locations in
1998 and 1999 will be sampled. Preliminary results
indicate that high yielding corn in New Jersey removed at
least 0.47 lb of P

2
O

5
 per bushel of yield. The same experi-

ments show strong visual early growth responses to band-
applied P even at high soil test levels, but only small
effects on final yield (less than 3 percent).

Pennsylvania

Optimum Corn Management Practices
for Drought Prone Soils in Southern
Pennsylvania (Multi-Regional Project)

Project Leader: Dr. Greg Roth, The Pennsylvania State
University, State College, Department of Agronomy, 116
ASI Building, University Park, PA (814-863-1018).

Drought risk is a major issue for corn producers in
southern Pennsylvania. Growers often choose lower plant
populations as one method of reducing the impact of
drought on corn yield. The overall objective of these two
studies is to evaluate hybrids, plant populations, and
starter fertilizers under drought prone growing conditions.

Six commercial hybrids grown at populations ranging
from 20,000 to 32,000 plants per acre were planted with
and without a starter fertilizer (7-21-7 lb/A N-P

2
O

5
-K

2
O).

In a second study, nine different starter fertilizer treat-
ments were compared, each supplying 50 lb P

2
O

5
/A.

Hybrid differences in response to starters were observed.
Potassium appeared to have more effect than P. This study
forms one component of the Mid-Atlantic Regional
Interdisciplinary Cropping Systems Project.

Phosphorus in Plant Biology:
1998 Penn State Summer Symposium
in Plant Physiology

Project Leader: Dr. Jonathan Lynch,
Dept. of Horticulture, The Pennsylvania State University,
University Park, PA 16802 (814-863-2256).

The 1998 Penn State Summer Symposium in Plant
Physiology featured the theme “Phosphorus in Plant
Biology: Regulatory roles in molecular, cellular, organis-
mic, and ecosystem processes.” The symposium, held May
28-30, 1998, in State College, Pennsylvania, served to
uncover more knowledge on the role of P in plant regula-
tory processes. Proceedings are available from the Ameri-
can Society of Plant Physiologists, http://www.aspp.org/.

Summary
To benefit crop producers, agricultural research must be

interpreted and implemented. The exciting area of func-
tional foods opens a new door of opportunity to manage
the quality aspects of crop products to a greater degree
than before. Progressive crop input retailers and producers
need to respond to this opportunity by increasing their
efforts obtain recent research information and develop
intensive crop management practices based on new
knowledge.

We at PPI/PPIC/FAR are pleased to be a part of
research and education programs that advance the cause of
production agriculture. We value our strong working
relationships with university, state, provincial, federal and
other industry scientists. ■
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Coming Events:
Here are dates and information for some
upcoming events to note on your calendar.

• The Fertilizer Institute of Ontario (TFIO)
Ontario Summer Field Tours, Tuesday, July
13, 1999. Woodstock and Simcoe, Ontario,
Canada. Precision Manure Management and
Site-Specific Management for Specialty Crops.
Evening mixer and barbecue, with Northeast
Branch American Society of Agronomy and
Soil Science Society members. Call TFIO at
(519) 822-7474 for a registration form.

• Eastern Canada Nutrient Management
Workshop, Wednesday, July 14, 1999 at the
University of Guelph, Ontario, Canada. Regis-
ter at http://www.cfi.ca/register.cfm or call
Kelly Crytes, Canadian Fertilizer Institute at
(613) 230-2600.

• InfoAg99, August 9-11, 1999. The Information
Agriculture Conference, Stewart Center,
Purdue University, West Lafayette, Indiana.
Workshops will feature Nutrient Management
Planning, Creating Business Opportunities with
Technology and Information, Site-Specific
Management Guidelines, Data Analysis, and a
Communications Showcase.
Information and registration form available at
http://www.ppi-far.org/infoag99 or call
Phyllis Pates at (605) 692-6280.


