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P Site Index |;Q§/b@8rgy\

A Developed in 1993 as a
screening tool to rank
agricultural fields
according to their relative
potential for P loss
(Lemunyon & Gilbert,
1993)

A Conceptually the index -
groups components as
source or transport factorQ
T

he multiplicative nature of
the index captures the critical
source area concept

A Must have a high source and
@hlgh transport potential

18 )
L /{\Q

n! .|"" Ti;. | '.‘

/ luf'l*\ i
| It " M
'*”h' g

|



The P Site Index

A Allows nutrient
management
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a risk for P loss with
every field

planners to associate ‘ gt L

A Provides a basis for
changes in
management to
reduce risk




P Sources & Transport

Sources

Transport

Modified from Sharpley & Gburek, USDA-ARS
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Components of the index

Site & Transport

A Soil Erosion
A Runoff Class
A Subsurface Drain

A
A
A

_eaching
Distance to water
Receiving water

oriority
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Management & Source
A Soil Test P
A P fertilizer rate
i 0.6 XP,O.
A P fertilizer method
A Organic P rate
i PSC X P,O.
A Organic P method




MDOs PSI | nt er

P Loss Interpretation
Rating

OT1T 50 LOW potential for P movement from site. N-based nutrient
management planning is satisfactory.

517 75 | MEDIUM potential for P movement from site. Limit P applications to
amount expected to be removed from field by harvest or to soil test P
recs. N-based planning 1 year of 3. P-based planning 2 years of 3.

76T 100 | HIGH potential for P movement from site. Use P-based nutrient
management planning. Limit P applications to expected removal or soil
test P recs.

> 100 VERY HIGH potential for P movement from site. No P should be applied
to this site. Implement active remediation techniques to reduce P loss

potential.
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Maryland P index (2001 7 2006)

PSI Loss Rating % (number of fields)
low 69% (2,791)
medium 26% (1,040)
high 5% (223)

very high <1% (14)
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Agronomic vs. Environmental Soll Test
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How does soil P get too high?

A Over application of
commercial fertilizer

A Applying manure at
an N-based rate

I About 3 - 5 times too
much P applied
A Applying P beyond
the crops
reguirements




P Added or Removed (Ibs P/A)
4 tons/A poultry litter

Manure P

Soybeans

Wheat

Alfalfa

Potatoes

Sweet Corn
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P Imbalance with N-based
application of dairy manure

Total N = 366 Ibs/A
P Exces -

Required P = 38 Ibs/A
Excess P =57 Ibs/A

100 200 300

Lbs. of nutrient applied per acre

Based on corn yielding 150 bu/ A, grown
soil test.
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P Imbalance with N-based
application of sewage sludge

Total N = 450 Ibs/A 't
Excess P,O. = 612 Ibs/A
P* (Required P,0; = 38 Ibs/A)

200 400 600

Lbs. of nutrient applied per acre

Based on corn yiel.f?&{ang 150 bu/ A, gr own
soil test. P



Rate of

Soil P Depletion Corn i Soybean rotation
Coastal Plain, sandy loam soll
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Years of zero P application

Adapted from McCollum, 1991
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Effect of Nutrient Management

Delaware P Balance (Management)

« \ Management
o htmeae |, approach:
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Effect of Nutrient Management

A Input-output
approach

I P produced or
sold subtract P
removed

A 97% decrease in
surplus P (1996-
1998 vs. 2004-
2006)
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Results

3-year avg. reductions in surplus 1996-1998 vs. 2004-2006

N P
Management 60% 52%
Input-output 55% 97%

Major Factors:
A Reduced fertilizer N (30%) and P (60%) usage
A Decreased manure N (24%) and P (34%)
A Manure relocation: N (21%) and P (18%)
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Why donot we use

A The best science indicates that not all fields are equal
when it comes to delivering P to surface water

A Although not agronomically efficient to apply P to high P
fields, it may be economically optimum

A A threshold value could lead to application of manure to
lower P fields with higher potential for runoff

I Athreshold value is an arbitrary environmental limit that is not
supported by ANY science i Environmental thresholds are not
consistent between fields
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Case Study:
Transport overrides source

A P measured in surface runoff during natural
storm events (2001 17 2004) in a strip-cropped
watershed in central Pennsylvania

A Upper two fields had high soil phosphorus (144
&177 mg kgt Mehlich-3 soil phosphorus) and
received manure and fertilizer

A Field closest to stream was a grass buffer with
no P applied (78 mg kg-1 Mehlich-3 soil
phosphorus).

&

Budda et al., 2009



Hydrology overwhelms solil P!

A Riparian zone was prone to water logging

A runoff volumes were 46-fold greater than from
other two fields combined

8 kg/halyr
P runoff
load

A 27% of the runoff from the upper two fields reinfiltrated

A If soil P threshold was used to guide P application,
then P losses would have been much higher

1 kg/halyr
P runoff <1 kg/halyr
load P runoff 32 L
66 L load Runoff
Runoff Volume

Volume ——

“Mehlich-3 Soil P

“Mehlich-3 Soil P
/8 ma/Kg

“Mehlich-3 Soil P
- 177 mg/kg

144 mg/Kg



Management over P source

Cumulative P load from four different tillage practices in SAME
corn field at Wye Research and Education Center (2006)

4.5 - Soil Test P = 65 mg kg
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Summary

A The P index is one tool in nutrient management
toolbox

I Soll test threshold alone does not identify high risk
fields and would be a major step backward

A Indications are that to date nutrient management
has significantly improved N & P balances
(Delaware case study)

A P index is being tweaked to improve transport
factors in Maryland
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