
These are the newly elected
International Certified Crop
Adviser (CCA) chair, vice
chair and regional representa-

tives. Their profiles and comments on
the important issues follow.

ICCA CHAIRMAN
Bob Beck, CCA, Pioneer Hi-Bred
International’s manager of technical train-
ing, Johnstown, IA, is the new chairman.
His term of office begins in October and
extends through
September 2004.

His crop advising
activities include
developing fertilizer
recommendations for
crops grown in 15
states, and he also
teaches courses for
continuing education
credits (CEUs). He is
a certified profes-
sional soil scientist, a
member of the American Society of
Agronomy and a member of the Soil
Science Society of America.

Beck says it is important that ICCA
“really have the pulse of what the mem-
bership wants. That is so hard to do. Once
you have a membership right at 15,000,
you’ve done something right,” he says.

Back in the late 1980s, he recalls,
USDA believed that those with a “vest-
ed interest” in selling products for a

company should not be allowed to
advise growers. “We’ve had an impact
on that; it’s gone away for the most
part,” he says. CCAs “live, breathe and
study” and bring credibility to the
process of bringing the right information
to their clients to make the right deci-
sions, and that’s a strength of the pro-
gram, says Beck.

“We need to make sure we are
indeed bringing programs that meet
the needs of our customers. The weak-
ness is whether we are fully cognizant
of where we need to go to meet these
needs. CCAs need to be aware and
knowledgeable of controversial issues
such as biotech crops, organic farming,
etc., so you can bring options and best
practices to suggest” to clients.

He would like to see the “I” in ICCA
expanded during his tenure as chairman.
Approaching a more international mem-
bership doesn’t involve waiting for other
countries to knock on ICCA’s door. “We
may have to make some real strong
overtures to them. China is out there, as
is the whole Asian theater. There’s a
tremendous interest,” says Beck.

ICCA VICE CHAIRMAN
Stephen A. Dlugosz, CCA, is the new
vice chairman of ICCA, with a term
extending through September 2004. He
is an agronomist for AgOne and Harvest
Land Co-ops for east central Indiana and
west central Ohio, with activities that
include continuing education of sales and

support staff, in-field problem diagnosis,
grower education and field days.

Dlugosz is working hard to add
more value to the program to assist the
individual CCA working in the field.
“When I talk with co-workers and other
CCAs about the program, I frequently
hear their concerns
that it is only a series
of requirements con-
sisting of an annual
fee and continuing
education units,”
says Dlugosz. The
ICCA board is “very
aware” of these con-
cerns “and will be
working hard to
increase value not
only for the indi-
vidual CCA but for
other participants in
the food production system,” he says.
“Once a CCA recognizes how these
individuals value the program, their per-
sonal value also will increase.”

Another challenge is the consolida-
tion within the various sectors of agri-
culture. “Good, devoted people in each
state are what makes this program work.
Finding these individuals to serve their
local boards becomes more of a chal-
lenge every day,” he says.

More emphasis on high-quality edu-
cational programs also interests him.

CCA ADVANTAGE
The Voice of the Certified Crop Adviser Program

American Society of Agronomy
www.agronomy.org/cca

The views expressed in this publication represent those of the authors. These views do not necessarily reflect endorsement by the
American Society of Agronomy or any of the Society's programs. In addition, trade names are sometimes mentioned in this
publication. No endorsement of these products or services by the American Society of Agronomy or any of its programs is
intended, nor is any criticism implied of similar products or services not mentioned.
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WESTERN REGION
Allen Smith, CCA, is the ICCA repre-
sentative from the West. His term in
office lasts three
years. He is a crop
consultant with
Wilbur-Ellis Com-
pany, Quincy, WA,
and consults on such
crops as mint, small
grains, forage crops,
potatoes, carrots and
various seed crops,
focusing on fertili-
ty, moisture-related
aspects of the crop
and crop protection.

The “key strength” of the CCA pro-
gram is that it is more professional for
growers, consumers and the general
public, he says. And a CCA is more
knowledgeable in fertility, “which is a
must in today’s world.” 

Smith believes his greatest challenge
in the coming year will be to communi-
cate with CCAs in the western region
and get their inputs to pass on to the
entire board.

“The role CCAs can play in helping
resolve issues is to be informed and up
to date,” he says. “We need to get the
word out to the public that we as CCAs
are using best management practices and
will continue to do so.”

Smith has served on the CCA
Columbia Basin Crop Consultants
Association Board and Columbia Basin
Crop Consultants Short Course Planning
Committee and on the Washington State
Pest Consultants Board.

NORTHEAST REGION
Terry Williams is the Northeast repre-
sentative on the ICCA Board for a three-
year term. He is a crop adviser for
Royster-Clark Inc. in Dresher, PA.

“Developing and maintaining good
lines of communication between crop
advisers and the public seems to be our
greatest challenge,” says Williams.

The greatest strength of the CCA
Program, he believes, is “a group of

extremely knowledgeable and experienced
professionals in the field of agriculture.”
What CCA needs, he adds, is to focus on
educating not only those involved in agri-
culture but the general public as well.

As a new board member, Williams
hopes to broaden his knowledge as well
as work with other
board members to
resolve issues facing
agriculture. To do
that, he plans to stay
up to date on issues
and technical
advancements, attend
educational seminars
and suggest new
seminars, speak with
farmers and CCAs
about the issues that
concern them and
bring these issues to the board.

Williams works with 25 growers,
focusing on fertility, pest management
and crop management.

NORTH CENTRAL REGION
Harold Watters, CCA, will be a North
Central representative for two years. He
is an extension agent, agricultural and
natural resources/
community develop-
ment for the Ohio
State University.

He says the CCA
program “is at a fork
in the road” and has
been for some time.
“Fewer and fewer
candidates are taking
exams and becoming
CCAs,” he says.

Also, he says,
“We need to consider
the needs of the per-
sons involved in their work and be much
less concerned about getting a candidate
through an exam.”

A lot of “very hard-working folks
have given a lot to this program,” says
Watters. “That history and the support of
the American Society of Agronomy are
the strengths of the organization.”

Getting CCAs approved as technical
service providers (TSPs) “may have been
the biggest boost for the program ever,”
he says. “I want to see further efforts to
help CCAs get involved as TSPs.”

CCAs have been and will continue
to be educators and advisers, he adds.
“They have the ability to observe, meas-
ure and evaluate the worth of a product,
a practice or a concept. When something
new comes along that may benefit the
farmer, the CCA has the ability to meas-
ure that value.”

Waters is a member of the OSU
Agronomic Crops Team, OSU Watershed
Team and OSU Land Use Team.

Howard Brown is a North Central
board representative for a term of three
years. He is manager of agronomy serv-
ices for Growmark and lives in
Mahomet, IL.

Brown earned his bachelor’s degree
from Southern Illinois
University, a master’s
from Purdue and a
doctorate from the
University of Illinois.

From 1980 to
1988 he worked in
various positions for
Corn Belt FS, Inc.,
Decatur, IL. He was
field sales agronomist
for Pioneer Hi-Bred
International from
1988 to 1998, when
he took his current position.

He makes in-field service calls for
member cooperatives in Illinois, Iowa
and Wisconsin, assists in assessing of
problems and suggests corrective meas-
ures. He also works with in-field CCA
training and works closely with USDA’s
Natural Resources Conservation Service
in Illinois, Iowa and Wisconsin to stay
current with issues on TSP.

He was chair of the CCA Exam
Committee and the Illinois CCA
Board, and is a CCA Board ex-officio
member and a member of the Illinois
Chemical and Fertilizer Association
agronomy committee.
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It’s hard to believe that my year as
chairman of the ICCA Board is
already coming to a close. As I write
this, I’m still looking forward to a

couple of exciting challenges this fall. It
has indeed been a pleasure working with
the fine people you’ve elected. I’ve high-
ly appreciated the advice and continued
involvement of Pat McConnell, past-
chair, and I’m confident your leadership
is in good hands with incoming chair Bob
Beck and, following him, Steve Dlugosz.

I’d like to spend some time reflecting
on the value of the international dimen-
sion of the CCA program. Why have an
International Board in the first place?

Our programs are founded on enor-
mous efforts expended by people who
have top expertise at the local level — be
they from university, industry or govern-
ment agency. The local boards have been
a strong part of the program’s success. So
much so, it’s possible to question the
value of the international component. I’ve
been there! But there are plenty of rea-
sons why it’s essential to have a strong
International Board, and a well-standard-
ized program.

Our major issues have always had
both state/provincial and federal jurisdic-
tions — and the trend is toward stronger

federal involvement. Nutrient manage-
ment plans, conservation plans and other
environmental protections are evolving to
meet both local and federal standards, in
both the U.S. and Canada. The farm bill
in the U.S. and the Agricultural Policy
Framework in Canada will increasingly
impinge on these issues.

The food on our ultimate customer’s
plate comes from across the continent.
And that customer needs assurance that
the product — food, fiber or fuel — is
safe, has quality and was produced in an
environmentally friendly manner. We
won’t get the chance to explain the
detailed efforts expended to achieve those
production standards. But if we can make

our certification a recognized part of a
system of standardized, branded agricul-
tural production, our credentials will rise
in value and contribute to the assurance.
We need to dream of a time ahead when
the involvement of a Certified Crop
Adviser forms part of the requirement for
a recognized brand of product and stan-
dard of quality — and work to make that
dream a reality.

What are the benefits of a strong
International program?

• A one-stop shop where anyone can find
a CCA.

• A consistent message on what CCA is
all about.

• Expertise in program development and
management.

• A strong standard of quality in the
exams.

• Ability to contribute toward meeting
international trade standards.

• Mobility – your certification moves
with you when you take advantage of
new opportunities.

• Learning about crop production in other
areas — even if you’ve never seen them
before — helps you better your under-
standing of the principles of agronomy. 

• Efficiency in managing your program.

The inputs we deliver also come from
across the continent, and indeed from
beyond its borders. From a product stew-
ardship perspective, we need consistent
standards, whether they are applied in
Alaska, Newfoundland, Florida or
California. 

Let’s continue a strong partnership
between local and international leader-
ship of this truly successful program. 

Tom Bruulsema is Director, Eastern
Canada and Northeast U.S. region with
the Potash & Phosphate Institute. He
lives in Guelph, Ontario, Canada.

Chairman’s Corner

Think Global, Act Local
By Tom Bruulsema, Chair, International CCA Board
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What’s the value in holding a designation
the same as the one someone else holds a
couple thousand miles away, advising
producers of crops you’ve never seen? In
today’s world, the value is enormous!

Tom Bruulsema, Ph.D
Chair, ICCA Board



Relationship of Soil Test Phosphorus and
Sampling Depth to Runoff Phosphorus in
Calcareous and Noncalcareous Soils

Continuing Education
Self-Study Course

Soil & Water Management

By H. A. Torbert, T. C. Daniel, J.
L. Lemunyon, and R. M. Jones

In a 1998 U.S. EPA report, agricultur-
al nonpoint source pollution was esti-
mated to cause 60%, 50% and 34%
of river, lake and estuarine impair-

ment, respectively. The greatest potential
for nonpoint P contribution to surface
waters usually occurs in watersheds with
intensive animal production. Manure col-
lected from concentrated animal feeding
operations (CAFO) has traditionally been
applied to fields near the operation.
However, long-term manure application
to soils at rates in excess of crop uptake
can result in elevated soil P levels. 

Research in 1993 showed that the
contribution of P from soils with elevated
levels of soil test P is potentially more
important and difficult to manage than
improper land application of animal
manure. This study found that elevated
soil test P levels were responsible for
65% to 90% of annual P loss from the
watershed even when a major surface

runoff event occurred one day after
manure was applied to fescue pasture.

Recent EPA draft guidelines for
manure applications for CAFOs limit
application to “threshold P holding capac-
ity of all major soil types within the land
application areas.” However, the thresh-
old P levels of soils are yet to be devel-
oped. Recent research has shown that the
level of soil P is directly related to runoff
losses of P, which would indicate that a
threshold level could be developed, but
studies have demonstrated that the rela-
tionship between the level of soil P and
runoff P varies markedly depending on
the soil type. Further, it cannot be
assumed that soil tests designed for crop
production can be used to predict surface
runoff enrichment potential.

Using the relationship of soil test P to
runoff losses of P could be a valuable
management tool for protecting water-
sheds from excessive nutrient loading.
However, the potential of these relation-
ships has not been fully developed, espe-
cially for calcareous soils. The objective
of this project was to examine the rela-
tionships between soil test P levels and
runoff losses of P for benchmark soils in
the Bosque River watershed in Texas and
to examine the practical aspects of the
data (i.e., depth of sampling and P extrac-
tant used) for potential use in develop-
ment of a soil test for environmental P
losses.

Materials and Methods
Rainfall simulations were conducted on
four soils representative of the major soil
types in the Bosque River basin in Texas.
The soils included two noncalcareous
soils, a Windthorst sandy loam and a
Blanket clay loam, and two calcareous

soils, a Purves clay and a Houston Black
clay. The soils were under permanent
Bermuda grass pasture.

At each site, six surface runoff plots
were constructed and a collection gutter
was placed at the downslope edge to divert
runoff to a pit where samples could be col-
lected. A range in the level of soil test P
was established by surface application of
dairy manure from a local dairy operation.
A target range of soil test P levels of 0, 60,
120, 180, 240 and 360 mg kg-1 was used.
Following application of manure over an
18-month period, approximately six
months were allowed before initiation of
rainfall simulation so the effect of surface
manure application on runoff P concentra-
tion would be minimized. The grass was
mowed periodically.

A composite soil sample was collect-
ed from each plot immediately after sim-
ulated rain applications to permit correla-
tion of soil test and surface runoff P lev-
els. Soil cores were taken at 0- to 2.5-, 0-
to 5- and 0- to 15-cm depths. 

A rain simulator generated 30 min-
utes of surface runoff from each plot.
Runoff samples were filtered, acidified to
pH 2 with HCl and frozen until analyzed
for dissolved molybdate reactive phos-
phorus (DMRP). Rainfall simulations
were repeated three times at each site so
that regression analysis could be used to
evaluate the relationship between soil test
P and surface runoff P. 

Results
The soils were very different with respect
to texture and CaCO3 content, especially
in the upper few centimeters, which is
expected to have the greatest influence on
runoff P concentrations. While CaCO3 is
present in all four soils, levels in the sur-

CCA

CEU

Earn one CEU!
All CCAs may earn up to 20 Continuing
Education Units (CEUs) per two-year
cycle as board-approved self-study arti-
cles which will include CCA Advantage
articles. The CCA CEU logo (above)
marks all pre-approved material, with the
CEU value indicated by the number in
the middle. To receive one CEU in soil
and water management, read this article,
fill out the attached exam and mail the
tear-out form, along with $10, to the
American Society of Agronomy.
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face horizon of the Houston Black and
Purves soils (considered calcareous) are
10-fold higher than the Windthorst and
the Blanket soils.

Soil samples collected at the four
locations indicated that the concentrations
of extractable P were reasonably close to
the target levels of 0, 60, 120, 180, 240
and 360 mg kg-1. 

Analysis of runoff P concentrations
across all four soil types ranged from
0.023 to 1.73 mg L-1 for DMRP and from
0.044 to 1.8 mg L-1 for total P. For all
soils, runoff P concentrations increased as
the level of soil test P increased.
However, the amount of particulate P
(particulate P = total P – DMRP) in runoff
remained relatively constant with increas-
ing levels of P in runoff and contributed a
very small portion of the total P in runoff
at the higher levels of runoff P observed.
Since the greatest potential for increased
eutrophication of surface water results
from DMRP components, regression
analysis presented here will be for DMRP.

It has been speculated that a “change
point” may exist for soil test P concentra-
tions where increasing P application (i.e.,
manure application) contributes increas-
ing concentrations of DMRP to runoff.
Within the range of soil test P used in this
study, no breakpoints for soil test P con-
centrations were observed. 

Soil Depth. A strong relationship exists
between soil test P and DMRP in surface
runoff with both soil test extractions
using water and Mehlich III. Similar
results have been reported by others, and
our results are further evidence that an
environmental soil test can be developed
that relates the level of P measured in soil
to the amount susceptible to losses in sur-
face runoff.

While similar, significant regression
equations were observed for all four soils
and all three soil depths, examination of
the differences and similarities can pro-
vide some indications as to the best soil
test for P relating to potential environ-
mental loss of P. For example, while the
relative response was different between
the four soil types, the relative response
between the four soil types for changing
soil depth was consistent. The greater the
soil depth, the steeper the curve response
to increasing soil test P. We believe this is

primarily a factor of dilution of the
manure P spread on the surface of the
established pasture with the inclusion of
deeper sampling increments. In this sys-
tem, the manure P must move through the
sod and down through the soil profile.
Consequently, the highest concentrations
of P were observed in the soil surface and
decreased with increasing depth.

The Windthorst soil is a sandy loam
soil compared with the other three, which
were clay and clay loams. With the sandy
soil, manure additions to the soil surface
can move through the soil profile more
quickly; consequently, there is less dilu-
tion effect of the soil test P values. This
resulted in a reduction of the relative
change in steepness of regression equa-
tions for soil depth in the Windthorst soil
compared with the heavier-textured soil
types.

While not always the case, the best fit
for the regression lines for both Mehlich
III and water-extractable P was generally
observed with soil collected from the 0-
to 5-cm depth. It is believed that this was
caused by competing phenomena relative
to manure application on the soil surface. 

Statistical techniques were used to
compare differences between regression
equations at each soil depth between the
four soil types. With the water-extractable
P, significant differences were observed
between the regression equations of the
four soil types for both the 0- to 2.5- and
0- to 5-cm depths but not the 0- to 15-cm
depth. At the 0- to 15-cm depth, only the
soil P concentration level was found to
have a significant effect on the regression
equations. This indicates that the equa-
tions for each soil type would be parallel
with a different intercept for each soil
type. However, given the response
observed at the other two soil depths, this
response would not seem to be realistic.
It is believed that this response at the 0-
to 15-cm depth is actually a diminishment
in the effectiveness to describe the rela-
tionship, with only the strongest compo-
nent (P concentration) remaining signifi-
cant compared with the responses
observed at the 0- to 2.5- and 0- to 5-cm
depths. At the 0- to 15-cm depth, while
the clear relationship between soil test P
level and runoff P losses could be
observed, differences between the soil
types were not significant. While this

may be desirable for providing a “one fits
all” line for making an environmental P
soil test, it would potentially eliminate
important differences in soils for manage-
ment purposes.

At the 0- to 2.5-cm depth, a signifi-
cant difference was observed for water-
extractable P concentration and soil type,
but only the Houston Black soil was sig-
nificantly different from the other three.
This lack of significance for the other soil
types was probably due to increased vari-
ability in the P concentration data at the
0- to 2.5-cm depth. At the 0- to 5-cm
depth, the Blanket, Houston Black and
Purves soils were all significantly differ-
ent from each other. The Windthorst soil
was significantly different from the
Houston Black soil, but was only close to
being significantly different from the
other two soil types.

Similar results were observed for dif-
ferences among the regression equations
developed for the Mehlich III extractant.
As with the water-extractable P at the 0-
to 15-cm depth, P concentration was the
only significant effect observed. However,
with the Mehlich III extractant, differ-
ences could be observed between soil
types at the 0- to 2.5- and 0- to 5-cm
depths. This indicates that Mehlich III
may be less variable with P concentration
data at the 0- to 2.5-cm depth for develop-
ing these types of relationships compared
with water-soluble P extraction. However,
both extractants resulted in a highly sig-
nificant relationship at the 0- to 5-cm
depth, indicating that this may be the best
depth for examining DMRP losses regard-
less of the extractant used. As was seen
with the water-extractable P, at the 0- to 5-
cm depth, the Blanket, Houston Black and
Purves soils were significantly different
and the Windthorst soil was close to being
significantly different from the Purves and
Blanket soil types.

Calcareous versus Noncalcareous
Soil. Comparison of the four sites indi-
cates another difference among the
regression equations. The two calcareous
soils have a much lower concentration of
DMRP in runoff at all levels of soil test P
compared with the two noncalcareous
soils. With the noncalcareous soils,
DMRP concentration in runoff varies
from 0.2 to 1.5 mg L-1, while the DMRP
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concentration in the calcareous soils start-
ed well below 0.2 mg L-1 and at the high-
est soil test P level only reached a con-
centration of 0.6 mg L-1. In fact, the
Houston Black soil only reached a value
of 0.4 mg L-1 at the highest soil test P
concentration. These results have impor-
tant implications for regulations using
soil test P values because these relatively
large differences in DMRP losses were
observed at the same measurement of soil
test P using the same laboratory tech-
niques for determination.

Calcareous soils by definition contain
sufficient free CaCO3 to effervesce visi-
bly when treated with cold 0.1 M HCl.
Soluble P will react with Ca in soil to
form insoluble minerals such as hydrox-
yapatite and fluorapatite. Therefore, cal-
careous soils will probably contain less
soluble P at higher levels of total soil P
(higher manure application). The pres-
ence of free CaCO3 in calcareous soils
will probably reduce the amount of solu-
ble P present in soil and prevent it from
being released into runoff.

Soil P extractants were developed to
measure the amount of P that would be
released during the growing season for
plant production. Therefore, most extrac-
tants will dissolve some of the insoluble
Ca-phosphate minerals present in soil.
The data presented here demonstrate that
while the P concentrations present in
extractants are directly related to the
potential P release into runoff, the rela-
tionship can be highly influenced by the
presence of soil components that form
insoluble P minerals.

While measuring differences between
soil types is important, it is necessary to
develop a practical soil test P for envi-
ronmental concerns. Therefore, predic-
tive equations are needed that will work
satisfactorily for groups of soils to pre-
dict DMRP in runoff. In this study, an
attempt was made to develop regression
equations by grouping the two calcareous
soils and the two noncalcareous soils.
Significant regression lines were devel-
oped for comparing soils for both the
water-extractable and the Mehlich III
extractants, but not for all three soil
depths. With the Mehlich III data, no sig-
nificant regression lines could be devel-
oped for the 0- to 2.5-cm depth, and the
regression equations developed at the 0-

to 15-cm depth were not significantly
different from each other. However, at
the 0- to 5-cm depth, regression equa-
tions were developed with reasonable r2

values and a highly significant soil type
effect. With the water-extractable P,
regression lines could be developed at all
depths, but no significant differences
were observed with the 0- to 15-cm
depth. A significant difference was
observed between the regression models
for the 0- to 2.5 depth, but only at the
α = 0.1 probability level (P = 0.097).
A highly significant difference was
observed between the two models at the
0- to 5-cm depth (P = 0.004) with rea-
sonable r2 values for the two lines.

Discussion
The data presented in this study indicate
significant differences in the potential for
runoff losses of DMRP at the same con-
centration of soil test P between different
soil types within the same watershed.
Also, the data indicate there is a potential
to group classes of soil types for their soil
DMRP loss potential. These differences
could be used in tools such as the
Phosphorus Index for manure manage-
ment.

If a soil test for P is to be used as a
management tool for land application of
manure, soils will need to be grouped
into reasonable management categories
and reliable predictive equations for
potential P loss developed for those soil
categories. Grouping soils by chemical
characteristics (calcareous vs. noncalcare-
ous) allowed development of significant
predictive equations.

Differences observed between depths
of soil sampling may also be very impor-
tant in developing a P soil test for envi-
ronmental response purposes. Besides the
physical problem of obtaining a consistent
soil sample on the soil surface, soil sam-
pling at the 0- to 2.5-cm depth tended to
increase variability, indicating that sam-
pling at this depth may be problematic. 

Likewise, soil sampling at the 0- to
15-cm depth may also be problematic for
soil testing for potential environmental P
losses. The potential problem with the
data developed for the 0- to 15-cm depth
is the steepness of the curve, with differ-
ences between agronomic response levels
and excessive levels being small. The

result of a steep response curve is that
small differences in soil test P concentra-
tion could result in huge differences in
interpretation. This would in turn put
more pressure on sampling methods in
the field and measuring equipment in the
laboratory to assure accuracy of measure-
ments. Since large changes in the field
would be measured with small differ-
ences in soil test P results, it would be
difficult for operators to follow the
progress of P enrichment in their fields.
In addition, a reduction in the capacity to
distinguish difference between soil types
may result in difficulty for developing
predictive equations over a large group-
ing of soil types.

The data indicate that sampling at the
0- to 5-cm depth may arrive at the best
results both from limiting management
problems and by increasing the likelihood
of developing reliable predictive equa-
tions across a large number of soil types. 

The data presented in this study
demonstrate two important points: (1)
differences exist in soil that may affect
the level of DMRP contributed to the
environment at the same level of soil test
P and (2) these differences could poten-
tially be used in the management of
CAFOs to reduce DMRP levels in runoff.
Also, the data demonstrate that there may
be chemical or physical characteristics of
soils that can be used to develop applica-
tion criteria in predictive tools such as the
Phosphorus Index.

Editor’s note: Content was adapted from
the paper “Relationship of Soil Test
Phosphorus and Sampling Depth to
Runoff Phosphorus in Calcareous and
Noncalcareous Soils,” which was pub-
lished in the Journal Environ. Qual,
2002 31 and is courtesy of the authors
H. A. Torbert, T. C. Daniel, J. L.
Lemunyon, and R. M. Jones.

CCA

CEU

Continuing Education Self-Study Course

20 • AgProfessional • October 2003 for daily updates go to www.AgProfessional.com



1. Impairment of rivers, lakes and estuaries by agricultur-
al nonpoint source pollution has been reported at:

[    ] a. 60%, 50% and 34% respectively.

[    ] b. 55%, 45% and 32% respectively.

[    ] c. 50%, 40% and 30% respectively.

[    ] d. 45%, 35% and 28% respectively.

2. Usually the greatest potential for nonpoint P contribu-
tion to surface waters occurs in watersheds with:

[    ] a. intensive urban development.

[    ] b. intensive crop production.

[    ] c. intensive animal production.

[    ] d. extensive wildlife habitat.

3. Elevated soil P levels can be the result of:

[    ] a. poor soil structure.

[    ] b. long-term manure application to soils at rates in

excess of crop uptake.

[    ] c. long-term manure application to soils at a rate

equivalent to crop uptake.

[    ] d. long-term fallow.

4. Studies have found that the relationship between the
level of soil P and runoff P varies depending on:

[    ] a. soil type.

[    ] b. sample techniques.

[    ] c. statistical analysis.

[    ] d. topography.

5. Runoff samples were analyzed for:

[    ] a. runoff P.

[    ] b. particulate P.

[    ] c. total P.

[    ] d. dissolved molybdate reactive phosphorus.

6. The greatest potential for increased eutrophication of
surface waters results from:

[    ] a. total P.

[    ] b. particulate P.

[    ] c. DMRP components.

[    ] d. runoff P.

7. The study found the best depth for examining DMRP
losses regardless of the extractant used was:

[    ] a. 0 to 1 cm.

[    ] b. 0 to 2.5 cm.

[    ] c. 0 to 5 cm.

[    ] d. 0 to 15 cm.

8. Compared to noncalcareous soil, the two calcareous
soils have a much lower concentration of DMRP in
runoff at:

[    ] a. the 0 to 2.5 cm zone.

[    ] b. the 0 to 5 cm zone.

[    ] c. the 0 to 15 cm zone.

[    ] d. all depths.
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DIRECTIONS
1. Read the self-study article on pages 18-20 carefully.
2. Answer the questions by clearly marking an “X” in the

box next to the best answer for each question.
3. Complete the self-study exam registration form on the

back of this page.
4. Clip out this self-study examination page, fold and place

in envelope.

5. Enclose a check for $10.00 made payable to the
American Society of Agronomy, for processing fees.
Payment in U.S. funds only.

6. Mail your self-study exam and fee to:
ASA c/o CCA Self-Study Exam, 677 S. Segoe Road,
Madison, WI 53711. Please allow 60 days for processing.

7. An electronic version of this test is also available at
www.AgProfessional.com. Go to the Certified Crop
Advisers section (lefthand column) and access the “CCA
Advantage” link.

Get a CEU!

This exam is worth 1 CEU in Soil and Water Management. An exam score of 70% or higher will earn CEU credit.
The International CCA program has approved self-study CEUs for 20 of the 40 CEUs required in the two-year cycle.
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SELF-STUDY EXAM REGISTRATION FORM
Name:

Address:

City: State/Province: Zip:

CCA Certification #:

Credit Card #: Type of Card: Visa ❏ Mastercard ❏ Discovery ❏ Am Express ❏

Expiration Date Name on Card:

A $2 processing fee will be added to all credit card charges, or enclose $10 check payable to American Society of Agronomy.
X

Signature of Registrant as it appears on Code of Ethics
I certify that I alone completed this self-study course and recognize that an ethics violation may revoke my CCA status.

This exam issued October 2003 expires October 2006.
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SELF-STUDY EXAM EVALUATION FORM

Rating Scale: 1=Poor     5=Excellent

Information presented will be useful in my daily crop advising activities: 1    2    3    4    5

Information was organized and logical: 1    2    3    4    5

Graphics/tables were appropriate and enhanced my learning: 1    2    3    4    5

I was stimulated to think how to use and apply the information presented: 1    2    3    4    5

This article addressed the stated competency area and performance objective(s): 1    2    3    4    5

Briefly explain any “1” ratings:

Topics you would like to see addressed in future self-study materials:

9. A regression equation with a reasonable r
2

was
developed for:

[    ] a. the 0 to 2.5 cm depth.

[    ] b. the 0 to 5 cm depth.

[    ] c. the 0 to 15 cm depth.

[    ] d. all of the sampling depths used in the study.

10. The data in this study demonstrate that significant
predictive equations could be developed:

[    ] a. using the 0 to 2.5 cm sampling depth.

[    ] b. by grouping soils by chemical characteristics.

[    ] c. by ignoring runoff losses of DMRP.

[    ] d. by grouping soils according to geography.
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