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Annual P Loss Estimator (APLE) tool

Developed by Vadas, et al. (USDA-ARS)
Annual time step
Edge-of-field estimation

Simulates sediment and dissolved P surface
losses from soil, manure, and fertilizer sources

Minimal subsurface loss or leaching to
groundwater simulated
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Nutrient Application Assumptions

* Application rates are user-defined by season
* Fertilizer
* Manure

— solid or liquid forms (user-defined)

— Direct excretion of manure (i.e. pasture) is
considered a separate manure source

— Proportioned as water-extractable P (WEP) and
non-WEP



Nutrient Application Assumptions

 For manure <15% solid, an assumed 60% of
application infiltrates into the soil profile and
is unavailable for surface loss

* Nutrient incorporation (user-defined) also
removes P available for surface loss

 Dissolved manure P loss is estimated from the
manure WEP on the soil surface



Manure and Fertilizer Surface Runoff

P applied - P incorporation and infiltration

l' Fertilizer: 100%

: T Manure: % WEP +
X Availability factor o Nor WEP
l, mineralized

Surface Precipitation X Distribution Factor

Dissolved P in
Surface Runoff
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APLE Soil Pools

Soil pool simulation is largely an evolution of the
EPIC/SWAT soil routines

Pools are initialized from soil test P, % clay, and % OM

Soil pools can simulate two soil depths, especially a
stratified top layer due to pasture or no-till

Labile P is easily exchangeable P available for plant
uptake or runoff

Active P is more stable and less easily desorbed, but
in equilibrium with Labile pool



Sediment P Loss

Sediment P Loss (kg/ha) = Eroded sediment *
Soil Total P * P Enrichment Ratio

* Eroded sediment = soil loss due to erosion
* Soil Total P = total P content of all soil pools

e P Enrichment Ratio = ratio of total P in eroded
soil versus surface soil



Dissolved Soil P Loss

Dissolved Soil Runoff P (kg/ha) = Soil Labile P *
0.005 * Annual Runoff * 10°



Data Input Needs

* Soil properties:
— Soil depth (2 layers)
— Soil Test P
— Clay and OM percentage (per soil layer)

* Transport factors:
— Annual precipitation
— Annual runoff and sediment loss

* Field properties:
— Field size
— Grazing animals (count and # days)
— Crop uptake
— Nutrient application and depth of incorporation



APLE Output

Year1 | Year2 | Year3 | Year4 | Year5 | Year6 | Year7 | Year8 | Year9 | Year 10
Sediment P Loss Iblac 2.75 2.77 2.76 2.75 2.74 2.72 2.7 2.69 2.68 2.66
Soil Dissolved P Loss Iblac 0.14 0.16 0.17 0.18 0.19 0.20 0.20 0.21 0.21 0.22
Manure Dissolved P Loss Iblac 0.09 0.11 0.11 0.11 0.1 0.11 0.11 0.11 0.11 0.11
Fertilizer Dissolved P Loss Iblac 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Dissolved P Loss Iblac 0.23 0.27 0.28 0.29 0.30 0.31 0.31 0.32 0.32 0.33
Total P loss Iblac 2.98 3.03 3.05 3.05 3.04 3.03 3.02 3.01 3.00 2.99
Final Mehlich 3 Soil P 1st Layer [ppm 79 87 93 97 100 103 105 107 108 110
Final Mehlich 3 Soil P 2nd Layer |[ppm 39 39 39 39 39 39 39 40 40 40
Final Mehlich 3 Soil P Entire Soil (ppm 44 45 45 46 46 47 47 48 48 49




Model Validation

 Ploss in runoff

— Measured data from 28 crop studies from 13
states, Australia, and Ireland; 14 pasture studies
from 5 states, Australia, and New Zealand

* Soil P dynamics

— Measured data from 19 studies monitoring

changes in soil P from 1 to 25 years
* Under all scenarios, the model was not
calibrated differently



Estimated P Loss (kg/ha)

APLE P Loss Validation:
Surface Runoff

y=1.03 x0.03
r2=0.85
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800

700

600

500

400

300

200

100

APLE Soil P Validation

y=1.02 x + 3.30
r2=0.96

200 400 600
Measured Mehlich 3 P (mg/kg)

800



Current Research Objectives

 The objective of my research is to evaluate,
identify, and improve the mechanics and
representation of soil P as simulated in the
Chesapeake Bay Watershed Model

* Primary areas of consideration:
— Nutrient cycling within soil pools
— Fate and transport mechanisms

— Edge-of-field (EOF) base targets for cropland and
pasture



Status

Using data from HSPF and Scenario Builder to
estimate average EOF targets for three
landuses (hwm, lwm, pas) at the county scale

Estimations are model calibration period of
1992-2005

Currently running initial scenarios for hwm
1992 to confirm model codes

Gathering and organizing data for other years
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P Leaching within Topsoil
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P Leaching within Topsoil
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Grazing Animals Manure Generation: APLE vs.
Scenario Builder

0.0088
Beef (1.14) 58 23.10  0.000726
3.7 0.0054
Dairy (0.74) 86 52.76  0.000499
4.9 0.0061
LT I E 64.39 14.05  0.000454
(2.08)
1.4 0.0054
6.6 0.0067
Other animals to consider?
2.7 0.0092 * Horses
e @Goats

* Sheeps and Lambs



