
Searching for Answers in 2002 and Beyond

Dr. Robert L. Mikkelsen,
Western Director
September 2002

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

Potash & Phosphate Institute of Canada (PPIC)

EACH year the Potash & Phosphate Institute (PPI) and
the Foundation for Agronomic Research (FAR) help
support research projects across North America. These
projects involve crop production in the field… research to
develop efficient, high yielding systems. They are designed
to answer current production questions and related
environmental concerns.

PPI is assisting with several FAR-supported research
projects in the western U.S. Two projects that were com-
pleted at the end of 2001 are also included. Following is a
brief summary of each project. Please understand that for
projects still in progress the release of detailed results is
strictly up to the researcher. If any project is of special
interest, you might want to contact the researcher to get a
first-hand update.

More information is also available via the Internet at
these websites: www.ppi-ppic.org or www.ppi-far.org.

Arizona

Response of ‘Lisbon’ Lemons to
Potassium Fertilizer on a Sandy Soil

Project Leader: Dr. Charles A. Sanchez, Department of
Soil, Water and Environmental Sciences, Yuma
Agricultural Research Center, University of Arizona,
Yuma, AZ 85364, telephone: 928-782-3836, fax: 928-782-
1940, e-mail: sanchez@ag.arizona.edu.

Project Cooperators: Dr. Abraham Galadima and Dr. Glen
C. Wright

This project evaluates the effectiveness of different rates
and sources of potassium (K) fertilizer [potassium chloride
(KCl) and potassium sulfate (K

2
SO

4
)] applied directly to the

soil (Superstition sand), to the foliage, or in combination for
lemons grown in western Arizona. It was initiated in 1999.

The trees at the beginning of the project were 1.5 years
old and were not yet producing. All trees increased in size
the three years of the experiment and did not display any
visual nutritional disorders. There were no significant
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Dr. R.L. Mikkelsen Joins PPI Staff
as Western Region Director

Dr. Robert L. Mikkelsen has joined the staff of the
Potash & Phosphate Institute (PPI) as Western Region
Director. He is based in Davis, California, with responsibil-
ity for PPI agronomic research and education programs in
the states of Arizona, California, Idaho, Montana, Nevada,
Oregon, Utah, Washington, and Wyoming.

Dr. Mikkelsen was previously Associate Professor of
Soil Science at North Carolina State University (NCSU) in
Raleigh. A native of California, Dr. Mikkelsen earned his
B.S. degree in Agronomy/Soils at Brigham Young Univer-
sity in 1981, then received his Ph.D. in Soil Science at
University of California, Riverside, in 1985. He was a
postdoctoral research scientist and assistant research soil
scientist there, before joining the National Fertilizer
Development Center at Muscle Shoals, Alabama, in 1987
as Soil Chemist/Project Leader. In 1991, Dr. Mikkelsen
became Assistant Professor of Soil Science at NCSU, and
was promoted to Associate Professor in 1997.

At NCSU, Dr. Mikkelsen was honored as Outstand-
ing Graduate Instructor of the Year in the College of
Agriculture and Life Sciences. He has served as chairman
of Soil Science Society of America (SSSA) Division S-4
(Soil Fertility and Plant Nutrition) and on the editorial
boards of Soil Science Society of America Journal,
Fertilizer Research, Nutrient Cycling in Agroecosystems,
Agronomy Journal, and Journal of Environmental
Quality.

Widely known for his research and expertise in
nutrient management, Dr. Mikkelsen has authored or co-
authored numerous research publications and book
chapters in recent years. In addition to basic agronomic
and fertilizer technology, his research has included
nutrient interactions with the environment, animal waste
management, and nutrient budgets. He is a Licensed Soil
Scientist and is listed in the North Carolina Registry of
Certified Professionals in Soils.

Dr. Mikkelsen is involved in several professional
societies, including the American Society of Agronomy.
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differences in trunk diameter due to treatments in 1999;
however, in 2000 and 2001 trunk diameters were less for
those trees receiving K applications. Fruit yields were taken
from these young trees for the first time in 2001. There were
no yield differences due to treatment. Now that the trees are
bearing, K fertilizer materials and management can be
critically evaluated over the next several years.

This is a major citrus growing area in Arizona, and there
is little research information supporting present fertilizer
practices. Previous observations indicate that Superstition
sand commonly used for citrus production is potentially K
deficient. AZ-07F

California

Predicting Potassium Availability in
Rice Fields under Alternative
Rice Straw Management Practices

Project Leader: Dr. Chris van Kessel, Department of
Agronomy and Range Science, University of California,
Davis, CA 95616, telephone: 530-752-4377, fax: 530-752-
4361, e-mail: cvankessel@ucdavis.edu.

Project Cooperators: Dr. William R. Horwath, Dr. J.W. van
Groenigen, and Dr. C.S. Mutters

The purpose of this project is to re-evaluate the accuracy
of soil K tests for predicting K fertilizer needs for rice
production. The K supplying power of flooded rice soils is
also being studied as affected by alternative (to burning)
rice straw management practices. The project was initiated
in 1999.

The results indicate that ammonium acetate (NH
4
OAc;

1.0, 0.75, or 0.50 M) and 1.0 M nitric acid (HNO
3
) soil

extraction methods are adept at detecting K deficiencies and
determining K fertilization requirements in flooded rice soils.
Over two growing seasons, straw incorporated treatments
showed a 150 percent higher available soil K concentration
than straw removed treatments. Potassium fertilization
ranging up to 134 lb K

2
O/A significantly increased yields in

2000 when straw was removed, but not when it was
incorporated across all nitrogen (N) rates: 5,790 lb/A versus
6,520 lb/A.

In the third year, soil test procedures utilizing near
infrared (NIR) and diffuse reflectance Fourier transformed in
the mid-infrared range (DRIFT-MIR) were evaluated for
several nutrients. These procedures, that may be especially
advantageous in site-specific management systems
requiring fast, inexpensive, and simultaneous analyses of a
large number of variables, showed promise for calcium (Ca),
magnesium (Mg), and phosphorus (P), but not for K.

Potassium deficiency is being observed in some rice

fields in the Sacramento Valley. Such deficiencies are
expected to rapidly increase if rice straw removal from fields
becomes a common practice rather than burning or incorpo-
rating. A reliable K soil test will support increased fertilizer
K use on potentially deficient fields. CA-21F

Potassium Foliar Fertilization
of Pistachio

Project Leader: Dr. Patrick Brown, Department of
Pomology, University of California, Davis, CA 95616,
telephone: 530-752-0929, fax: 530-752-8502, e-mail:
phbrown@ucdavis.edu.

Project Cooperators: Nacer Bellalloui and Hening Hu

The purpose of this study is to determine the benefits of
foliar K application alone or in combination with K applied
in irrigation water for increasing pistachio nut yield and
quality. It was initiated in 2001.

Foliar treatments consisting of 0 or 0.4 percent K
solution were applied three times during the season (May
24, July 9, and August 9), and soil treatments totaling 120 lb
K

2
O/A were also applied three times in irrigation water split

in 30, 30 and 60 lb/A increments. There were no yield or
quality differences observed the first year. However, tree-
to-tree variation was large, and the alternate bearing nature
of pistachios precludes drawing conclusions from only one
year of observation. New harvesting technology will allow
researchers to expand the experiment significantly in
subsequent years and to increase analytical sensitivity.

Acreage of nut crops is rapidly increasing in California.
This research will further refine management techniques to
increase yield and quality with K fertilization reported in
previous PPI/FAR-sponsored research. CA-22F

Idaho

Precision Fertilization of
Irrigated Potatoes in Southern Idaho

Project Leader: Dr. Jeff Stark, University of Idaho, 1776
Science Center Dr., Idaho Falls, ID 83402, telephone: 208-
529-8376, fax: 208-522-2954, e-mail: jstark@uidaho.edu.

Project Cooperators: Ralph Oborn, Curt Pengelly, and
Greg McCoy

The purpose of this project is to evaluate P and K
management in precision fertilization systems for potatoes.
The project was initiated in 1998, although PPI/FAR began
support in 1999.
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The study was continued during the 2000 growing
season on a 379-acre potato field irrigated with a center
pivot system. Three sets of three 70-ft wide fertilizer
treatment strips, which extended across the entire field, were
established prior to planting. In each of the three sets of
treatment strips, 1) conventional, uniform fertilization was
compared with 2) site-specific fertilization based on a 2-acre
grid nutrient map, and 3) zone fertilization in which manage-
ment zones were delineated using a bare soil aerial image.
Zone and site-specific fertilization increased marketable
yields by 6 and 10 percent, respectively, compared to
conventional fertilization. Impact on quality was much
greater, with large No. 1 tubers increasing by 75 and 80
percent. Crop values for the zone and site-specific treat-
ments were $52 and $175/A higher, respectively, than the
conventional treatment, but net returns were only $7 and
$134/A higher due to higher sampling and application costs.

In 2001, P was applied to a 5-acre field divided into 18
grids, each measuring 20 ft x 80 ft, at rates ranging from 0 to
400 lb P

2
O

5
/A. Available soil P ranged from 7 to 16 parts per

million (ppm) bicarbonate extractable, and the soil free lime
content ranged from 6 to 16 percent. Optimal P fertilizer rates
determined by regression analysis for each grid were
generally within ± 20 percent of the recommended rates
determined by using current University of Idaho fertilizer
guidelines.

Potatoes require a very high level of balanced nutrition
for optimum yield and quality. This project will help define
the best approach to fertilizer management in southern
Idaho for this important crop. ID-05F

Utah

Phosphorus Source and Surface Band
with Comparisons for Alfalfa

Project Leader: Dr. Richard T. Koenig, Department of
Plants, Soils and Biometeorology, Utah State University,
Logan, UT 84322-4822, telephone: 435-797-2278, fax:
435-797-3376, e-mail: richk@ext.usu.edu.

Project Cooperators: K. Heaton and C. Israelsen

This project is evaluating the relative benefits of surface
broadcasting solution or dry phosphate sources versus
surface banding of solution P to established alfalfa stands.
It was initiated in 2001.

Two field experiments were conducted on established
alfalfa stands in this initial year, comparing monoammonium
phosphate (MAP; 11-52-0) and ammonium polyphosphate
(10-34-0) broadcast and 10-34-0 banded at 6-, 12-, and 24-in.
spacings. Applications were at rates equal to soil test
recommendations from Utah State University, and at half
that level. Although yields were lower than normal years,

hay responses of 0.2 to 0.6 tons/A were obtained from the P
treatments. Both broadcast and band applications increased
P concentration in the alfalfa tissue. Although the data are
for only one year (with atypically low yields) and conclu-
sions should wait for additional years, the 24-in. band
tended to be superior to either the 6- or 12-in. band treat-
ments.

Alfalfa is a major crop in the western U.S. Previous PPI/
FAR-sponsored research in Utah had illustrated the need to
increase P fertilizer recommendations based on soil test and
the benefits of adequate P fertilization for maximizing hay
yield. The present research will provide additional informa-
tion for managing P fertilizer materials for established
stands. UT-06F

Washington

Effects of Chloride Fertilization on
Yield, Protein, and Flour Quality of
Four Spring Wheat Cultivars

Project Leader: Dr. Greg J. Schwab, Extension Specialist,
Soil Fertility, Department of Crop and Soil Sciences,
Washington State University, Pullman, WA 99164-6420,
telephone: 509-335-3385, fax: 509-335-8674, e-mail:
gschwab@wsu.edu.

Project Cooperators: J. W. Burns and K.K. Kidwell

The purpose of this project is to evaluate the relative
sensitivity of spring wheat cultivars to chloride (Cl–)
fertilization, including the new soft white release, Zak, and
the new hard red release, Tara. It was initiated in 2001.

Two hard red cultivars, Westbred 926 and Tara, and two
soft white cultivars, Alpowa and Zak, were studied at a high
(20 to 24 in.) and an intermediate (11 to 15 in.) rainfall zone.
Chloride rates were 0, 10, 20, and 40 lb/A banded 2.5 in.
below the seed at planting. The intermediate rainfall site was
not harvested due to poor growing conditions; Alpowa was
lost at both sites. The newly released cultivars, Tara and
Zak, responded more to Cl– fertilization than the older
established cultivar, WB 926. Yields were maximized with 10
lb Cl–/A for Tara and 20 lb/A for Zak. Rates of Cl– above the
respective maximum yields, however, caused sharp and
unexplained yield declines. Additional site-years are needed
before firm conclusions may be drawn.

Further documentation of Cl– deficiency in small grains
can help create a major market for potassium chloride (KCl)
fertilizers in the Great Plains and western North America.
WA-12F  �

�

RN 02080

�



4

Potash & Phosphate Institute (PPI)
655 Engineering Drive, Suite 110
Norcross, GA 30092-2837

VIEWS
NEWS
&

Western Region
September 2002

PRESORTED STANDARD

U.S. POSTAGE

PAID
Atlanta, GA 30329

Permit No. 1355


