., Development and Validation of
the Wisconsin Phosphorus
Index
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WI Nutrient Management Standard
590 Phosphorus Management
Guidelines

Choices for planning
manure applications:

d Limit applications at
high soil P
concentrations

] Use the WI P Index




P Index-Based Planning

As long as the risk of P
delivery from a field to
surface water remains
below a target level,

manure can be

applied at N-based
rates.




To assess runoff P risks, the P Index
estimates annual P delivery in runoff
from each field to surface water




Annual edge-of-field
losses adjusted by
delivery factor to

estimate runoff P
reaching stream.
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Based on fleld-scale

~ winter runoff
calculated separately

== -

P concentratlon — Based on WI plot-

\ \\ & scale research :

Annual edge-of-field P
runoff loss




Information needed to estimate edge-of-field
losses:

& «Soil test P

&= *Fertilizer and manure applications
= -Crop and yield
= *Tlllage
i *Soll type

& *Field slope & slope length |




Year-round Field Runoff Monitoring

*“Real” flelds on private and
research farms

* Monitored by US Geological
Service or UW-Madison
researchers

e Sites vary by soils, slopes,
crops, and tillage
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Runoff Measurements

Rainfall and snowmelt
runoff amounts

Sediment
Dissolved P
Total P




P Index and Measured Runoff P *“'-
Edge-of-field, Crop years 2003 and 2004 e <
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Soil Test P and Measured RunoffP | ¢

Edge-of-field, Crop years 2003 and 2004

25 -

-

=

S 20 @

~—

o

=

0O 15 - . .

©

—

o 10 -

—

by

o O

c 5

S

* e ©_ 8 g ©
@ D e@e 0° \
0 50 100 150

Soil Test P (ppm)




P load (Ib/acrelyear)

Annual Runoff P Losses
Averaged by Crop and Tillage

Edge-of-field, Crop years 2003 and 2004

15-21

B Sediment-bound P
O Dissolved P
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corn corn no-till alfalfa hay
silage grain corn & (6)
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Last year’s slide:

Have just a single year of runoff
data for any set of management
practices on any field



Last year’s slide #2:

Weather
variability can
Interfere with

X
looking at relative
ef?ects of @Ount transpor@

management

Runoff P content

practices with a _
single year of data P delivered

Used drought year as an example:
No rain = No runoff = All field managements result in
low runoff P losses




Crop Year 2005

*Higher winter
runoff volumes than
2003 and 2004

o|_ittle rainfall runoff




Winter Runoff Total P (Ib/a)

2 °
]

Frozen Soil Runoff P Index and

Measured Runoff P
Edge-of-field, January through March, 2005
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Frozen Soil Runoff P Losses

Averaged by Crop and Tillage
Edge-of-field, January through March, 2005
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Summary

* A P Index value indicates the relative risk of P
delivery from a field to surface water under

planned management with an average weather
year.

e Crop management choices and field conditions
can have different effects on non-frozen and
frozen soll runoff P losses.

« The WI P Index does a fairly good job of
iIndicating relative effects of crop management
and field conditions on edge-of-field runoff P
losses from both non-frozen and frozen soills.
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