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THE fertilizer industry is committed to improving
agricultural food production, in terms of quantity, quality,
and a clean environment. This brief review of research
projects in the Eastern Canada and 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.

Ontario

Integrating Zone Tillage and Fertility
Placement in Corn

Project Leader: Dr. Bill Deen, Dept. of Plant Agriculture,
University of Guelph, Guelph, ON N1G 2W1 (519) 824-
4120 ext. 3397, bdeen@uoguelph.ca

Project Cooperators: Mr. Greg Stewart, OMAFRA

Adoption of no-till management in corn production
remains very low on soils of heavier texture. Many
growers view fall zone tillage as an alternative soil
conservation practice on these soils. The project seeks to
attain two specific objectives: first, to examine the impact
of fall zone tillage on corn growth, and second, to examine
corn response to fall and spring applications of phosphorus
(P) and potassium (K) in these systems. The goal is to
identify a combination of tillage and fertility management
practices that will reduce impact on water quality from
corn production.

In 2001, the second year, both replicated experiments
on small on-farm plots and field-length strip trials showed
corn with fall zone tillage to yield midway between no-till
and conventional fall tillage. Fall applications of P and K
increased yields by a small amount in comparison to last
year’s 4 percent, while spring applications provided a 3
percent increase in comparison to last year’s 8 percent. So
far, the study has confirmed the need for starter P and K in
corn production, but hasn’t shown it to differ for the three
tillage management options. The project is continuing for
2002.

PPI Regions Reorganized in 2002

Several changes in the make-up of some
North American Program Regions of the Potash &
Phosphate Institute (PPI) were announced recently.

Eastern Canada and Northeastern U.S.:

Dr. Tom W. Bruulsema continues as Director
of this region, which now includes these prov-
inces and states: New Brunswick, Newfoundland,
Nova Scotia, Ontario, Prince Edward Island,
Quebec, Connecticut, Delaware, Maine, Mary-
land, Michigan, New Jersey, New Hampshire,
New York, Pennsylvania, Rhode Island, Vermont,
Virginia, and West Virginia.

Southeast Region:

Dr. Noble R. Usherwood has retired as PPI
Southeast Director. Dr. Cliff Snyder, whose title
was formerly Midsouth Director, now has the title
of Southeast Director, with an expanded region.
States in the newly formed Southeast Region
include: Alabama, Arkansas, Florida, Georgia,
Mississippi, Missouri-Bootheel, Louisiana, North
Carolina, South Carolina, and Tennessee.

Midwest Region:

Dr. Harold F. Reetz, Jr. continues as Mid-
west Director. However, the five states in the
Midwest Region now are Illinois, Indiana,
Kentucky, Missouri (except Bootheel), and Ohio.
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Spatial/Temporal Yield Response of
Intensively Managed Corn and
Soybean to Variations in Potassium
Fertilizer Rate and Placement

Project Leader: Dr. Bill Deen, Cropping Systems
Agronomist, University of Guelph, Guelph, ON N1G 2W1
(519) 824-4120 ext. 3397, bdeen@uoguelph.ca

Project Cooperators: Mr. John Lauzon, Dept. of Land
Resource Science, Univ. of Guelph; Mr. Greg Stewart,
OMAFRA

Intensive management aims to narrow the gap between
potential and current yields of corn and soybeans. This can
also be termed “ecological intensification”, aiming to
increase yields and input use efficiency simultaneously.
The goal of this project is to examine the variation across a
field landscape in corn and soybean yield response to input
intensity. The objectives will be to identify parts of the
landscape most responsive to increased input levels, and to
determine the particular constraints to crop growth at
these locations during various stages of crop development.

Seven strips of high-input treatments—comparing
normal and high rates of K across normal and deep
placement, and normal and high inputs of nitrogen (N), P,
and plant density—were initiated in the fall of 2001 across
the full length of a large field, in preparation for corn and
soybeans. Within each of these strips, six zones will be
selected for each crop and monitored intensively during
the 2002 growing season. Measurements at each zone will
include crop phenology, leaf area index, crop biomass at
several growth stages, complete characterization of soil
fertility, and regular monitoring of soil temperature and
water. Complete daily weather data will be monitored for
use in modeling crop responses to management systems.

Soil Fertility Effects on Soybean
Isoflavones

Project Leader: Dr. Istvan Rajcan, Dept. of Plant
Agriculture, University of Guelph, Guelph, ON N1G 2W1
(519) 824-4120 ext. 3564, irajcan@plant.uoguelph.ca

Project Cooperators: Dr. Chung-Ja Jackson, Dr. Tony J.
Vyn, Dr. T.Q. Zhang.

Isoflavones are considered one of the health-promoting
components of soybeans. The U.S. Food and Drug Admin-
istration has recently affirmed the role of soy-based foods
in the prevention and treatment of heart disease. This
project determined the effect of K fertility in soils on the
isoflavone content and composition of soybeans. Soybeans
grown at various levels of fertility from 1998 to 2000 were
analyzed for the isoflavone compounds genistein, daidzein,
and glycitin.

Three years of research at two sites indicate a positive

effect of K fertilization on both yield and isoflavone
concentration in soybeans. In addition, seed concentrations
of K and isoflavones were positively correlated. Of the two
sites, one had low and the other had high soil test K levels,
but both showed a yield response to K. The responsive soil
that tested high in K may have had limited K availability
owing to its heavy texture in combination with no-till
practice. It appears that where soybean yields respond to
K, isoflavone levels also increase. In addition, this work
confirmed an independent positive association between
yields and isoflavone levels. These results give soybean
producers additional incentive to apply K fertilizers to
soybeans. The work also provides an important message
for consumers, indicating that high-yield production
practices for soybeans enhance rather than detract from
nutritional quality. The project is complete and a paper has
been submitted to the Journal of Agricultural and Food
Chemistry.

Potassium Sources for Soybeans

Project Leader: T.Q. Zhang, Ph.D., Research Scientist,
Greenhouse and Processing Crops Research Center,
Agriculture and Agri-Food Canada, Harrow, ON N0R
1G0 Canada (519) 738-2251 ext. 476, zhangt@em.agr.ca

Project Cooperator: Mr. Tom Welacky, Agronomist.

We conducted this project to determine whether
chloride (Cl–) or magnesium (Mg) applied with K fertiliz-
ers influence soybean yield and quality, and to determine
whether Ontario soybean cultivars differ in response to
sources of K. This project is being carried out with some
financial support from the Ontario Agri Business Associa-
tion.

For the first two years, the experiment was conducted
on the same plots each time. The growing season was far
more favorable for soybeans in 2000 than in 1999. While
soybeans did not respond to any K source in 1999, all
sources of K increased yield in 2000 by about 12 percent.

In the third year, 2001, with treatments applied to new
plots, a cultivar by source interaction was detected for the
first time. Sulfate of potash magnesia increased the yield
of two cultivars by 15 to 17 percent, while reducing the
yield of the other two cultivars by 8 to 10 percent. In both
2000 and 2001, K also increased seed size and sugar
content and slightly decreased protein content. Potassium
decreased incidence of disease in 1999 and 2001, but had
little effect in 2000. We conclude that soybeans following
soybeans need substantially more K than following corn.

�
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The Impact of Potassium
Management on Conservation
Tillage Soybean Production

Project Leader: Mr. John Lauzon, Dept. of Land Resource
Science, University of Guelph, Guelph, ON N1G 2W1
(519) 824-4120 ext. 2459, jlauzon@lrs.uoguelph.ca

Project Cooperator: Mr. Greg Stewart, OMAFRA; Thames
Valley Soil & Crop Improvement Association.

In the past 15 years, about half of Ontario’s soybean
growers have adopted no-till practices. However, expan-
sion of no-till seems to have stalled. Previous work on
corn, supported by PPI/PPIC/FAR, showed increased
importance of starter K in no-till management. We
conducted these field strip trials to measure the yield
benefit of starter P and K in no-till soybeans, with the goal
of fostering the next wave of no-till expansion.

Ontario soybeans yielded about 50 percent below
normal in 2001, owing to drought and aphid damage. The
banded starter, which supplied 4-18-42 lb/A of N-P

2
O

5
-

K
2
O, boosted yield by about 6 percent, averaged across 17

farms, each with two replications. However, because of the
low yields, this amounted to only 1.2 bu/A yield response,
insufficient to justify the expense. Responses were largest
on soils testing below 20 parts per million (ppm) in Olsen-
P. In the previous year, yield response averaged a modest 2
percent. We conclude that large responses to P and K in
soybean production, even in no-till, are rare, but since
banded application of P and K can contribute to maintain-
ing soil test levels, the practice may be worthwhile.

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, ON N1G 2W1
(519) 824-4120 ext. 4856, gpaliyat@evbhort.uoguelph.ca

In recent years, public interest in the disease-preventive
and health-promoting roles of fruits and vegetables has
grown dramatically. The components that support these
roles are termed functional food ingredients or
phytochemicals. Fertility management for fruit and
vegetable production has not been oriented towards
maximizing these phytochemicals and secondary metabo-
lites. Preliminary work has shown an association between
P compounds in apples and phytochemicals that prevent
development of superficial scald in storage. The purpose of
this project is to determine the effect of P nutrition on a
range of secondary metabolites and phytochemicals in
apples and tomatoes.

We applied P fertilization treatments on two varieties of
apples (Red Delicious and McIntosh), and two varieties of

tomatoes (Celebrity and H 9478), either as soil-applied
superphosphate or as foliar spray (Hydrophos and
Seniphos, Phosyn Ltd.). Phosphorus fertilization has
consistently increased the depth of red color in apples. In
2000, foliar-applied P increased apple P concentrations by
about 12 percent while soil-applied P increased them by
about 6 percent. Apples from an experiment involving
fertigation with P in the 2001 growing season in British
Columbia are to be analyzed in early 2002.

In tomato, antioxidant enzymes appear to have been
made more active by P fertilization. A second phase of this
project, titled “Phosphorus fertilization, antioxidant
enzymes and stabilization of functional food ingredients in
fresh tomato and its processed products,” was initiated in
2001. With support from Phosyn PLC in the UK, and H.J.
Heinz Company of Canada, this phase will focus more
intensely on the role of P in promoting beneficial
phytochemicals in tomato, including antioxidant enzymes
such as superoxide dismutase, catalase, peroxidase and
ascorbate peroxidase.

Quebec

Sampling Strategies for
Site-Specific Management

Project Leader: Dr. J.W. Fyles, Dept. of Natural Resource
Sciences, Macdonald Campus of McGill University, Ste-
Anne-de-Bellevue, QC H9X 3V9 (514) 398-7943,
fylesj@nrs.mcgill.ca

Project Cooperators: Dr. Caroline Begg, Dr. Guy
Mehuys, and Mr. Guillaume Larocque.

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.

We have sampled nine producer-managed fields, and
have analyzed in detail the spatial structure of variation in
soil fertility. This analysis has revealed complex scale-
dependent correlations, that are relevant to the practical
use of precision agriculture technologies for assessing the
impacts of management choices. These impacts include
economics and nutrient use efficiency as well as effects on
water quality. The analysis is highly technical, but
important for genuine progress in site-specific fertilizer
application.

During 2002, we hope to evaluate field scale response
to applied K and its interactions with N availability.
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Prince Edward Island

Efficient Phosphorus Management for Potatoes

Project Leader: Mr. Brian Sanderson, Agriculture and
Agri-Food Canada, Charlottetown. Research Station, PO
Box 1210, Charlottetown, PEI C1A 7M8 (902) 566-6842,
sandersonb@em.agr.ca

Project Cooperators: Dr. J. MacLeod, AAFC; Mr. B.
Douglas, PEI Agriculture and Forestry; Mr. D.
Brubacher, Alpine Plant Foods Limited; Dr. R. Coffin,
Cavendish Farms.

Potatoes are the most important economic crop of
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 it is important to document P rate recommendations
and investigate methods of improving P uptake efficiency.
Additionally, retailers have recently made monoammo-
nium phosphate (MAP) available as a P fertilizer source in
addition to the traditional diammonium phosphate (DAP).
This project’s objectives are twofold: (1) 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, and (2) to evaluate placement of P on the seed
piece or topdressed before hilling.

The previous three years of reports confirmed the
response of Russett Burbank and – to a lesser extent –
Shepody potatoes to applied P on soils testing high to very
high in available P. Analysis conducted in the past year
has revealed a small but significant interaction between
lime and source of P. On soils limed before planting, MAP
produced slightly higher yields than DAP, while the
reverse was true when no lime was applied. This work has
helped producers choose the source and rate of P fertilizer
appropriate for optimum potato yield and quality.

New Jersey

Corn Response to Point Placement of
Nutrients in a No-till Maximum Yield
Environment

Project Leader: Dr. Joseph R. Heckman, Specialist in Soil
Fertility, Rutgers University, New Brunswick, NJ 08903
(732) 932-9711, heckman@aesop.rutgers.edu

Concentrating nutrients like K in a small zone of soil
overcomes soil fixation and enhances availability. In
addition, localizing the chloride (Cl–) supplied in muriate
of potash (MOP) with ammonium (NH

4
+) may slow

nitrification. In environments with high yield potential, a
higher ratio of NH

4
+ to nitrate (NO

3
–) may facilitate higher

yields. The objective of this experiment was to use an

extreme form of concentration – point placement – to test
the benefit of combining MOP with ammonium sulfate
[(NH

4
)

2
SO

4
].

The first two treatments comprised the two fertilizers
applied at 4-in. deep points in two ways; either at separate
points 12 in. apart, or together at the same point. Each
point was midway between four corn plants in a 12-in.
square spacing. In addition, a third treatment added the
nitrification inhibitor N-Serve to the two fertilizers
together. Corn achieved a yield of 278 bu/A across all
three treatments, but N-Serve significantly increased
stover moisture and Cl- content, and reduced stalk rot and
NO

3
– content. These preliminary results suggest that N-

Serve enhanced NH
4

+ nutrition and thereby increased Cl–

uptake, which has previously been shown to reduce stalk
rot. The study suggests that Cl– plays an important role in
suppressing stalk rot in corn . The project will be contin-
ued in 2002.

Virginia

Cropping Systems Evaluation

Project Leader: Dr. Mark Alley and Mr. Jon Roygard,
Virginia Tech, Department of Crop, Soil and
Environmental Sciences, 416 Smyth Hall, Blacksburg, VA
24061-0403 (540) 231-9777, malley@vt.edu or
jroygard@vt.edu.

This project compares crop rotations for profitability
and sustainability. The three rotations are: 1) a standard
rotation of three crops in two years, 2) four no-till crops in
three years, and 3) four no-till crops in two years. The
crops comprise corn, soybeans, wheat, and barley. A team
of more than 20 scientists identified the best management
practices – incorporating the latest technology for variable
rate inputs – for these rotations.

An economic assessment of the rotations over the first
four years of the project (1998-2001) found that rotation 2,
with the lowest cropping intensity, produced the lowest
gross but highest net return. Net returns for rotation 2
were 9 and 71 percent higher than those for rotations 1
and 3, respectively. The three rotations ranked similarly
on each of the four soil types. Further work will analyze
the sensitivity of these net returns to changes in prices of
crops, fertilizers, and chemicals. Soil quality analysis
indicates the build-up of soil C in the top four inches of
soil increased with increasing cropping system intensity
and residue inputs, but was not related to tillage practice.
This increase in soil C may constitute an environmental
benefit from intensive cropping systems that demand
higher levels of P and K inputs.

�

�
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Site-Specific Strategies to
Attain and Maintain Adequate
Soybean Leaf Area

Project Leader: Mr. David L. Holshouser and Mr. Brian
P. Jones, Virginia Tech Tidewater Agricultural Research
and Extension Center, 6321 Holland Road, Suffolk, VA
23437  (757) 657-6450

This study evaluated row spacing, population, and
variety selection on early, full, and double-cropped
soybeans. The strategy was to identify the economically
optimum leaf area for each soil type and cropping pattern.

Small plot experiments and field-scale measurements
confirmed that a leaf area index (LAI) of 3.5 to 4.0 was
needed at flowering to maximize yield potential, regardless
of soil type and regardless of whether the soybeans were
grown full-season or double-cropped. Across the field,
soils with lower water-holding capacity were less able to
produce the minimum leaf area required. Remote-sensed
NDVI (normalized difference vegetation index) was most
strongly correlated to LAI index and yield in mid-August
at the pod development stage. The study revealed that
increased yields on soils with low water-holding capacity
would require higher leaf areas, but these would be
difficult to obtain by increasing seeding rate alone.

Maryland

Building a Maximum Yield
Cropping System for Corn, Wheat,
and Double-Cropped Soybeans

Project Leader: Mr. Ron Mulford, Poplar Hill Research
Center, Rt. 1, 61A, Quantico, MD 21856 (410) 548-7051,
fm18@umail.umd.edu

The goal of this study is to develop a management
program that increases crop yield, input efficiency, and
profit potential in a predominantly no-till cropping system.
This cropping system consists of four crops in three years:
no-till soybeans in corn stubble, followed by minimum till
wheat double-cropped with no-till soybeans, and then no-
till corn.

The rotation clearly improved corn and soybean yields
compared to continuous cropping. During 1997, a record
yield of wheat was harvested, 151 bu/A, compared to the
Maryland state average of only 60 bu/A.

Starting in 2000, N use efficiency has appeared to
improve when (NH

4
)

2
SO

4
 was blended into the N source,

either urea or ammonium nitrate (NH
4
NO

3
). Further

studies are continuing to evaluate the (NH
4
)

2
SO

4
 effect. In

2001, hard red winter wheat yielded up to 123 bu/A with
over 13 percent protein, when fertilized with a combina-
tion of soil and foliar N applications.

Most Efficient and Cost Effective
Row Spacing for Full Season
Soybean on Droughty Soils

Project Leader: Mr. Ron Mulford and Dr. William J.
Kenworthy, Poplar Hill Research Center, Rt. 1, 61A,
Quantico, MD 21856 (410) 548-7051,
fm18@umail.umd.edu

Soybean producers are constantly evaluating new tillage
and production practices for higher yields and profits. The
objectives of this project are to improve soybean yields
under dryland conditions by evaluating row width, tillage
practice, variety, seeding rate, and soil fertility.

Earlier work found that no-till, single crop soybeans
outperformed conventional or minimum-till soybeans.
Between 1998 and 2000, soybeans planted in 15 and 20 in.
rows yielded about 12 bu/A better than those planted in 30
in. rows.

In 2001, a higher seeding rate boosted yield by 13
percent, and 15 in. rows produced 15 percent higher yield
than 30 in. rows. The response to higher seeding rate was
stronger at the narrower row spacing. In both 1999 and
2001, high fertility produced higher yield only with higher
seeding rates, particularly in narrower row spacings. In
2000, soybeans in both low and high seeding rates yielded
better on the higher fertility soils. These results suggest
that the importance of higher P and K fertility levels
increases with the intensity of management practice.

Evaluation of Fertilizer Nitrogen
Applications with and without
Ammonium Sulfate in Selected
Vegetable Crops

Project Leader: Mr. Ron Mulford, Poplar Hill Research
Center, Rt. 1, 61A, Quantico, MD 21856 (410) 548-7051,
fm18@umail.umd.edu

The objective of this study is to measure the influence
of (NH

4
)

2
SO

4
 blended with NH

4
NO

3
 on the yield of various

vegetable crops. In 1999, sweet corn yields increased from
1.6 to 6.5 tons per acre in response to application of 120 lb
of N per acre. During the 2000 season, blending
(NH

4
)

2
SO

4
 into the N supply increased the yield of sweet

corn by 5 percent. Yields as high as 8.3 tons per acre were
achieved when (NH

4
)

2
SO

4
 was applied at row closure. In

2001 the apparent response at row closure was studied
further. In addition, (NH

4
)

2
SO

4
 amendment to Perdue

AgriRecycle Poultry manure pellets was studied as a
nutrient source. �
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July 14-17, 2002 — Northeast Branch Annual
Meeting, American Society of Agronomy & Soil
Science Society of America, West Virginia Univer-
sity, Morgantown, WV.

 http://www.cafcs.wvu.edu/plsc/neb/

Coming events:

August 28-29, 2002— Eastern Canada
Agronomy Workshop, sponsored by the Canadian
Fertilizer Institute and the Potash & Phosphate
Institute of Canada. NAV Canada Training and
Conference Centre, Cornwall, Ontario. For informa-
tion contact Monique Macdonald, Canadian Fertil-
izer Institute, (613) 230-2600; fax (613) 230-5142.

http://www.cfi.ca

Visit Us on the Web:
www.ppi-ppic.org/northeast
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• PPI Publications
• Recent Presentations
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Norcross, GA 30092-2837

VIEWS
NEWS
&

Eastern Canada and Northeast U.S.
June 2002


