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Summary B
- Runoff Monitoring Researchers: Dave Owens, Todd Stuntebeck, and Measured Phosphorus Losses Compared to Risk Index Values
Wisconsin's (P) Index s a surf; ter-delivery P loss risk index for agricultural fields. Run-off Monitoring Matt Komiskey, USGS; Carlos Bonilla, John M. Norman, and Christine
It uses a quasi-modeling or “pathway” approach to estimate the annual per acre runoff P losses from r"r‘l"rz‘g uw '?J“’/S'DO' fo"'f;'e‘"c,ev f‘;“""’a"“éka‘ Paul MleI;r, ﬂ;d’\'ﬂ(-G‘ T o
a specific field. The P Index equations are primarily based on relationships between runoff P Currently, 18 fields in Wisconsin have had at least one crop-year of arthikeyan, ept. of Biological Systems Engineering; Randy Mentz, T R
i i continuous year-round runoff monitoring (Figure 1 and Table 1). These Chris Baxter, and Tom Hunt, UW-Platteville Pioneer Farm 2
concentrations and soil type, soil test P, and manure management observed in small-plot research. g
: . . P fields are on both private and research farms. e 005+ 170
Itis being verified through on-going, year-round in-field sub-watershed monitoring projects in Q15 =
agricultural fields throughout the state. These fields vary by crop, soil type, topography, P additions s, Sizls g 0 =014
in manure and fertilizer, and tillage practices. With twenty-one site-years of runoff monitoring, there + ? The in-field monitoring systems are of two types: 2
was a strong relationship (% = 0.79) between Wisconsin P Index edge-of-field P loss risk estimates +Automated samplers on H flumes installed by United States 25
and measured crop year runoff P loads. In contrast, the relationship between the risk assessment Geological Survey (USGS) staff g0
provided by a representative matrix-type and measured P loads was not strong (2 = 0.14), +Passive samplers with flow splitters =, 50 100 150 0 50 100 150
although the field information required to run both indices is virtually the same. Soil test P was not Soil Test P (mg kg Risk Matrix P Index
good indicator of runoff P risk for these sites, as there was no relationship between soil test P and Figure 1. Location of cropland Both types are designed to operate during the freezing and thawing
monitored runoff P across all sites. For Wisconsin cropland, this pathway-type P Index appears to runoff monitoring sites in conditions of snowmelt events. Figure 2. Soil test P (Bray-Kurtz P1) and P yields. Figure 3. Risk-matrix P Index and P yields.
be amuch better indicator of P loss risk than either soil test P or a matrix-type P Index. Wisconsin, 2003 and 2004.
. . . As shown in Table 1, the monitored fields vary by crop, tillage, soil P, soil type, topography, and P applications — all .
Agricultural Phosphorus Loss Risk Indices of which are taken info account in the Wisconsin P Index. Annual monitored sediment and phosphorus losses also =
i Lyrt Ly, E, ® Dissolved P
In their national polcy guidelines on nutrient management, the USDA-Natral Resorces varied widely. Sedimentloss ranged ffom 0,07 Mg hart yr* to 60 Mg ha yr'. Total phosphorus yelds were from o - Dmsoved?
Conservation Service (NRCS, 1999), identified three stratégies for managing P 0.2kg hal yr* to 23.3 kg hal yr’. Most of the results shown in Table 1 are from crop year 2004, which was s g e
applications to cropland to reduce the risk of resulting surface water contamination. Two of characterized by unusually heavy spring and summer rainfall throughout most of Wisconsin. I 255
the strategies — limiting applications to agronomic recommendations and limiting Passive samplers 3 2
applications above specified soil test P threshold levels — rely on soil test phosphorus as Table 1. Field ch teristi i i itori it d | sedi t and ph h ieldst 2, g © Particulate P
the sole indicator for guiding management decisions. The third NRCS strategy is the use of able 1. Field characteristics of runoff monitoring sites and annual sediment and phosphorus yields 3 2 =068+ 040
a ss risk or P Index. pl indices have been or Field and Monitoring results 2 - =081
are currently being developed on a state-by-state basis throughout the United States. In s ansiied] e g 2
general, there are two types of approaches being followed in developing P Indices — one is s app = g,
arisk-rating approach recommended by the NRCS that considers both the availability of z T f . o o - o
phosphorus in the field (source factor) and the likelihood that phosphorus will be carried to H (non- ° R R
Surface waler In runof or subsurtace drainage (vanspartfactor) (NRCS, 194), In s ind g Monitoring Soil texture Soil test| Winter  winter)  Inj/inc | Other | Sediment Total  Dissolved Particulate Annual P Index P index
of “risk matrix', numerical values are assigned to risk level ratings for relevant field an = | Acres  system Cro, Tillage as mapped)  Slope P (ppm) | (Ib a2} Ib Ibat) | feature T alyry (balyri) (balyrl) (b alyri) .
o managenenvanaes vl e kel i sarrmen o S e s and Lowes  oon S N R L SR SR Tayr) by (bayrh Ubatyr) Figure 4. Wisconsi P Index annual value and P Fgr S Wisconsi P Index annual values by
wransport factors. The Wisconsin P index takes a different approach to assessing risk by s o yields. soluble P and particulate P components ant
calculating a gross estimate of the phosphorus that would be delivered annually in runoff 2 oos passive com fall chisel silty clay loam 4% 18 32 07 05 003 05 dissolved and particulate P yields
from a field to the closest water body. Separate estimates are made for dissolved P, ) passive p e Sitloam 7% a1 02 05 ox o5
particulate P, and acute (single-event) losses from unincorporated manure and fertiizer P T s pasae At Tone itoam % = 18 039 008 0
applications. Equations for the Wisconsin Phosphorus Index are shown below. These . .
oahations were developed using Wisconsin-based small plot and simuated rainfall runoff 5 o0o passive com no-til Siitloam % 57 003 02 o1 01 Across all monitored fields, soil test P was not related to P losses (Fig. 2). We calculated the annual P
research 6 167  auomated alalfabrome none siltloam s% 41 08 05 01 03 Index values related to edge-of-field runoff risk for each of the monitored fields for the monitored year
Wisconsin P Index Component Equations o 157  momad  Iycom  spring chisel Sitioam % » =5 7o o P using the Wisconsin P Index and a representative matrix-type P Index (Weld et al., 2003)* and compared
P Index = Annual edge-of-field P loss risk x Field-to-water P delivery ratio 30 d ing chisel it 6% 88 6 15 01 26 o them to the measured P losses. The risk-malrix type P Index was weakly related to P losses (Fig. 3)
- o v L automate Istyrcom _ spring chisel siltloam 7 19 while there was a strong relationship between the pathway approach P Index and P yields (Fig. 4).
Annual edge-of-field P loss risk = Particulate P + Soluble P + Actite losses from unincorporated P applications 7 130  avomated  2ndyrcom fall chisel silt loam 6% 88 68 04 16 08 08 Plotting the soluble and particulate P components of the P Index for each field? against measured
Annual particulate P loss risk = Sediment delivery (RUSLEZ) x Sediment P concentration 8 93  auomaed  istyrcom spring chisel it loam 6% 130 o7 20 02 18 dissolved and particulate P in runoff (Fig. 5) revealed that the particulate P component accounts for the
Annual soluble P Index = Rainfall and snowmelt runoff volume x Runoff Dissolved P Concentration 5 93  auomaed  2ndyrcom fall chisel siltloam 6% 116 65 03 16 09 06 strength of the relationship between the Index and P losses.
Acute losses from P applications = P application rate x Proportion surface-applied P removed in severe runoff event 9 207 auomaed alfafaibrome none siltloam 5% 116 01 08 05 02
More information on th " nd the research base for each can be found at hiip:/wpind ) " . “This P Index was not developed for Wisconsin soils. We adapted it for the purpose of comparing it to the crop year field runoff
lore information on these equations and the research base for each can be found at hittp://wpindex.solls.wisc.edul. 10 168 automated com no-tll silt loam 6% 74 9 6 02 32 25 08 results from Wisconsin soils by using the actual measured runoff volume to determine the runoff potentia rating. We also used
1 172 automated com noil siltloam 6% 74 9 8 04 28 17 11 RUSLE? crop year rather than rotational soilloss estimates.
2 a9s " " b " ) % o7 10 004 07 05 02 2 Acute (single-event) P loss estimates from surface P applications were partitioned between dissolved and particulate forms for this
P Index Information Requirements . automate soybeans no-t silt loam analysis
. . ) . 13 205 automated alfala none it loam 4% 39 17 tiled 008 14 11 03
The information required for nutrient management planners to calculate the Wisconsin P Index is
virtually the same as that required for a representative risk-matrix-type index (Weld, 2003). This is: 14 221 automated alfelfa none. siltloam 4% 14 18 tiled 0.03 0.2 0.1 0.1 Ref .
15 132 automated alfalta none silt loam % 53 1 tiled 0.06 07 04 03 eferences:
* Routine soil test reports P passe po Tall chisel St loam 7% = 33 36 o1 " Natural Resources Conservation Service (NRCS). 1999. General Manual, 190-GM, Issue 9, Part 402.
« Fertilizer P rate, method, and timing of application. NRCS. 1984, Th Ind 100, 1901, Available at
« Manure type, P rate, method, and timing of application 17 004 passive com silage fall chisel silt loam 9% 51 268 206 01 205 NRe . f Fhosp! Index, a pool ool series ailable af
* Soil series or mapping unit, field slope, slope length, crop and tillage method (needed to 18 004 passive com silage fall chisel silt loam 9% 74 18 119 149 0.2 15
calculate soil loss and identify runoff potential) Weld, J.L., D.B. Beegle, W.J. Gburek, P.J.A. Kleinman, and A. N. Sharpley. 2003. The Pennsylvania Phosphorus
« Distance to water from the edge-of-field and some knowledge of the flow path (presence of off- +Units shown in this table are non-Si units used for nutrient management and conservation planning. Index: version |. University park, Pa; Pennsylvania State University, College of Agriculture. Available
field filter for the risk- matrix index, average siope for Wisconsin's) : cas psu JC180.pd.




