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When Tim Brent found that the Fertility Index Value
(FIV) for phosphorus on the soil test for his east field
was 208, he contacted Jeff, his regular nutrient man-
agement consultant, for advice. Jeff said that when he
came to update Brent's nutrient management plan next
week, he’d run the Phosphorus Site Index for that field.

He explained that a field with a
Phosphorus Fertility Index Value of over
150 is in the “environmentally high”
range for phosphorus. If a producer plans
to apply phosphorus in manure or fertiliz-
er, regulations now require an evaluation
by the year 2004 of the potential for
phosphorus to move off this field—the
Phosphorus Site Index (PSI). Brent set
aside his concern over the high phospho-
rus soil test report until Jeff could run the
PSI next Tuesday.

WHY DOES PHOSPHORUS
CAUSE ENVIRONMENTAL
PROBLEMS?

Phosphorus is essential for healthy
growth of plants; therefore agricultural
producers apply it to soils in purchased
fertilizer and organic forms such as
manure or biosolids. Previously, it was
believed that once applied, phosphorus
was fixed by soils, necessitating larger
applications of phosphorus than plants
required, This practice, and the heavy
applications of manure due to livestock
concentrations, led to an accumulation of
phosphorus in many Maryland agricultur-
al fields.

But phosphorus can be lost from soils.
Because phosphaorus bonds to soil parti-
cles, erosion of soil also removes phos-
phorus from fields. It can also dissolve
into runoff or may leach into ground-
water. Eventually the excess phosphorus
makes its way into bodies of water, where
it can cause environmental degradation.

The characteristics of the soil and the
site determine the possible movement of
phosphorus. Characteristics that might
increase possible movement include

* soils that are highly erodible,

e soils that are sandy in texture, and

e fields that are steeply sloped, orin
close proximity to a water body, or lack-
ing a vegetated buffer.

Management practices that might affect
phosphorus movement include

e applying phosphorus during times
outside of the growing season, and

* applying phosphorus to the land sur-
face.

How Is THE PSI
DETERMINED?

Research has shown that phosphorus
causes an environmental problem only
when there is both a large source of
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Sources

Transport

Modified from Sharpley and Gburek, USDA-ARS

Figure 1. Phosphorus can be released from soil and plant material to surface runoff and subsurface flow or lost by erosion. Source:

USDA, Agricultural Research Service, ARS-149, July 1999,

phosphorus (from excessively fertile soil
or manure or fertilizer application) and a
pathway for transport of the phosphorus
through such processes as leaching,
runoff, and/or erosion. An area with
these conditions is called a critical source
area. See Figure 1. The PSI uses readily
available information to identify critical
source areas.

The PSI thoroughly evaluates the soil,
the site’s hydrologic characteristics, and
management of an agricultural field to
determine if there is a risk of phosphorus
leaving the field. Only fields with soil
tests over 150 FIV must have the PSI
evaluation determined for them. See
Figure 2.

The PSI is broken down into Part A (Site
Characteristics) and Part B (Phosphorus
Source and Management Characteristics).

Site Characteristics (Part A)

Part A evaluates six factors of phospho-
rus loss potential due to site characteris-
tics:

1. Soil Erosion-Takes into account such
factors as typical precipitation, slope
grade and length, crop rotation, conserva-
tion practices, and soil conditions.

(Source: Calculation of the Revised
Universal Soil Loss Equation (RUSLE)
developed by USDAI/Natural Resources

Conservation Service (NRCS))

2. Soil Runoff Class-Represented as a
numerical value,

(Source: USDAINRCS)

5. Subsurface Drainage-Represented
as a numerical value,

(Source: USDAINRCS)

4. Leaching Potential-Represented as
a numerical value.

(Source: USDAINRCS)

5. Watershed Code-Cives information
on the priority and fragility of the water-
shed in which the field lies.

(Source: Clean Water Action Plan)

6. Distance to Water-Field measure-
ments of the buffer sizes and distance
from the edge of the cropping area to
the surface water,

(Source: On-site measurements)

Source and Management
Characteristics (Part B)

Part B assigns numerical values to five
factors of phosphorus loss potential due
to management practices, soil test, and
source characteristics:

1. Soil Test Phosphorus-Numerical
value as expressed by the University of
Maryland’s FIV.

2. Planned Phosphorus Fertilizer
Application Rate-Numerical value of
the application rate for the upcoming
year. Expressed as Ibs P7Og (phos-
phate) per acre.

5. Phosphorus Fertilizer Application
Method and Timing-Numerical value of
different application methods such as
banded, injected and surface applied,
and the timing of the application.

4. Planned Organic Phosphorus
Application Rate-Numerical value of
the application rate for the upcoming
year. Expressed as Ibs PHOg (phos-
phate) per acre,

5. Organic Phosphorus Application
Method and Timing-Numerical value of

The critical source area concept

s critical areas result from a
high source of P
and high transport

Figure 2. Critical source areas for P loss from a watershed occur where areas of high soil P and transport potential coincide.
Source: USDA, Agricultural Research Service, ARS-149, July 1999.
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different application methods such as
banded, injected and surface applied,
and the timing of the application.

CALCULATING THE PSI

A numerical value is determined for the
six site conditions in Part A and the five
farm management practices or source
characteristics in Part B-a total of eleven
factors. Each value indicates the relative
importance of each factor in determining
the phosphorus loss potential for the par-
ticular site.

The numerical values for Part A are
added together and multiplied by a scal-
ing factor. The values for Part B are
summed similarly. The two sums are mul-
Liplied together to give a final PS| value
from O to over 100. This final value indi-
cates the potential risk of phosphorus
movement from that particular field.

INTERPRETATION

Based on P Loss Rating, a field is
placed in one of four categories—from Low
to Very High. The Low rating predicts a
small potential for movement of phospho-
rus from the field and allows for nitrogen-
based nutrient management planning.
Each higher rating predicts a higher
potential for phosphorus movement. The
higher ratings restrict the use of phos-

Certified nutrient management consultants practice measuring the slope of a field using a clinometer,

phorus and encourage the implementa-
tion of remediation techniques. See
Table 1.

On Tuesday, Brent and Jeff took a look
at the soil test and discussed Brent's
plans for this year's rotation, width of
vegetative buffers, and fertilizing prac-
tices. Brent uses no-till and will plant a
corn-soybean-wheat rotation. Because of
the proximity of a small stream, he has
planted a 25-foot buffer of grasses.

Brent and Jeff then drove to the field,
where the consultant used a clinometer o
meastre the field’s slope and also mea-
sured the distance from the edge of the
field to the stream. The consultant told
Brent that he'd have to look up a few

Table 1. Interpretation of Phosphorus Loss Rating.

Interpretation

numbers on the soil survey and water-
shed map, then do sorme calculations.
He'd call back as soon as he got the
information.

In a week, the consultant had calculat-
ed the phosphorus loss rating and found
that the rating for the field was low. No
changes in phosphorus management are
required at this time. If manure is used as
a nutrient source, the rate could be nitro-
gen-based.

MANAGING FOR A HIGH
PHOSPHORUS LOSS
RATING

* Choose crop rotations or tillage
practices that reduce soil erosion. Use
conservation practices such as strip
cropping or contour tillage to further
reduce soil erosion.

* |Increase the distance from fertilized
crops to bodies of water. When the soil
test shows ample phosphorus available
for crop growth, plan for a no-phospho-
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rus application zone near water. Crops
can be planted in this area, but phospho-
rus should not be applied.

* Plant an adequate buffer strip of trees
or grasses to absorb nutrients and sedi-
ment and slow the speed of water run-
ning off the field. Wide buffers reduce
phosphorus losses further.

* Manage fields strategically. Time fer-
tilizer applications to maximize nutrient
uptake by plants. Incorporate material
into soil as soon as practical, or within
five days of application on fields where
tillage is practiced.

Resources for Further
Information:

Agricultural Nutrient Management
website:
\ anr.umd

Issued in furtherance of Cooperative Extension work, acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of Agriculture, University of Maryland, College Park, and
local governments. Thomas A. Fretz, Director of Maryland Cooperative Extension, University of Maryland.

The University of Maryland is equal opportunity. The University’s policies, programs, and activities are in conformance with pertinent Federal and State laws and regulations on nondiscrimi-
nation regarding race, color, religion, age, national origin, sex, and disability. Inquiries regarding compliance with Title VI of the Civil Rights Act of 1964, as amended; Title IX of the
Educational Amendments; Section 504 of the Rehabilitation Act of 1973; and the Americans With Disabilities Act of 1990; or related legal requirements should be directed to the Director of
Personnel/Human Relations, Office of the Dean, College of Agriculture and Natural Resources, Symons Hall, College Park, MD 20742.

ALLEGANY COUNTY CECIL COUNTY HOWARD COUNTY SOMERSET COUNTY
701 Kelly Road, Suite 101 129 E Main St., Room 7 3525-L Ellicott Mills Drive 30730 Park Drive
Cumberland, MD 21502 Elkton, MD 21921 Ellicoft City, MD 21043 Princess Anne, MD 21853

Mutrient Manager is published by Maryland Cooperative Extension,
University of Maryland, Gollege Park and University of Maryland
Eastern Shore. This issue was co-written by former

(301) 724-3320 (410) 996-5280 (410) 313-2707 {410) 651-1350 Communications Coordinator Jean Leslia. The masthead sailing
ANNE ARUNDEL COUNTY  CHARLES COUNTY KENT COUNTY TALBOT COUNTY pholo Is couriesy of Skip Brown,

7320 Ritchie Highway Suite 210 9375 Chesapeake St., Suite 119 708 Morgnec Road Suite 202 P.O. Box 518 .

Glen Burnie, MD 21061 LaPlata, MD 20846 Chastartawn, MD 21620 Easton, MD 21601 Patricia Steinhiloer

(410) 222-6758 {301) 934-5403 (410) 778-1661 (410) 822-1244 Program Coordinator

Metro (301) 870-8250 x6757  Toll metro (301) 753-8185 MONTGOMERY COUNTY WASHINGTON COUNTY Jenniter Salak

BALTIMORE COUNTY DORCHESTER COUNTY 18410 Muncaster Road 7303 Sharpsburg Pike Communications Goordinator

9811 Van Buren Lane P.O. Box 299 Derwood, MD 20855 Boonsboro, MD 21713

Cockeysville, MD 21030 Cambridge, MD 21613 (301) 590-9638 (301) 791-1304 fikess mumwr »
(410) 666-1022 (410) 228-8800 PRINCE GEORGE’S COUNTY WICOMICO COUNTY ANME. Plant Soioncos

CALVERT COUNTY FREDERICK COUNTY 6707 Groveton Drive P.O. Box 1836 Calleges Park, MD 207424452

P.O. Box 486 330 Montevue Lane Clintan, MD 20735 Salisbury, MD 21802 i

Prince Fredarick, MD 20678

(410) 535-3662

Toll metro (301) 855-1150
CAROLINE COUNTY
207 South Third Street
Denton, MD 21629
(410) 473-4030
CARROLL COUNTY
700 Agricultural Centar
Westminster, MD 21157
(410) 386-2760
1-888-326-9645

Fraderick, MD 21702
(301) 694-1504
GARRETT COUNTY
1916 Maryland Hwy., Suite A
Mt. Lake Park, MD 21550
(301) 334-6960
HARFORD COUNTY
F.O. Box 663

2335 Rock Spring Road
Forest Hill, MD 21050
(410) 638-3255

(301) 868-2366

QUEEN ANNE'S COUNTY
505 Railroad Ave.
Centraville, MD 21617
(410) 758-0166

ST. MARY'S COUNTY

P.O. Box 663

Leonardtown, MD 20650
(301) 475-4482

(410) 749-6141
WORCESTER COUNTY
P.O. Box 219

Snow Hill, MD 21863
(410) 832-1972

HOME AND GARDEN
INFORMATION CENTER
12005 Homewood Road
Ellicott City, MD 21042
1-800-342-2507

If you do not recalve this newsletter by mail and would like to,
contact your county Extension office or the address above. The
Maryland Cooperative Extension Agricultural Nutrient Management
Pragram is funded by the Maryfand Department of Agriculture.
The phota of the clinometer on page 3 was taken by Peggy
Preusch, and the photo of water on page 1 was taken by David
Marsland.

August 2001

¢v,02 ANVIAHYIN "Mdvd 3937100
MHVd 3937700 ‘ANVIAHVYIN 40 ALISHIAINN
FHNLINJIHOYV 40 LNIWLHVYL3A "S'N
NOISNILX3 JAILYHIJOOD ANV ITAHYIN




