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Miner Institute Dairy Farm

Å 480 milking Holstein cows

Å 1450 acres of  cropland

ü alfalfa-grass/corn rotation

Miner Institute, Chazy, NY



Sample Concentrations (composite samples) 

2016-2020 

Max 3.374

75th 0.068

50th 0.015

25th 0.005

Min 0.000

Max 0.950

75th 0.006

50th 0.002

25th 0.001

Min 0.000

Max 4.965

75th 0.426

50th 0.198

25th 0.081

Min 0.006

Max 2.281

75th 0.032

50th 0.012

25th 0.006

Min 0.000

6 corn fields,annual manure applications, tillage
240surface runoff samples& 1102tile drainage samples
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Annual Soluble Reactive P Load

Surface+Tile Tile

Annual P Losses by Runoff Pathway (2014-2020)

Tile = 0.07; Surface = 0.14; Total = 0.21 lb/acre/yrAverages (mean):

Field

Average total

Tile flow typically accounts for 

50 ï99% of total field drainage

Tile contribution

Surface contribution
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Annual Total P Load

Surface+Tile Tile

Annual P Losses by Runoff Pathway (2014-2020)

Tile = 0.13; Surface = 0.26; Total = 0.39 lb/acre/yrAverages (mean):

Field

Average total

Typical corn crop removes 30 ï40 lb P/acre

Only adding enough P to sustain crop (35 lb):

(0.39 lb/acre õ35 lb/acre)*100 = 1.1% loss



Å 0.25-acre research corn plots

Å 2 tile-drained, 2 un-tiled

Å Surface runoff sampled from 

all, tile flows sampled in 

drained plots

Å Hourly samples

Å Manure applied 1 month prior
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Surface runoff P loss 
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Tiled vs. Un-tiled Plots: Snowmelt Runoff Event

Å 67% more total flow from tiled 

plots (tile was 91% of flow)

Å 86% decrease in surface runoff 

in tiled plots

Å Tiled plot loss = 0.06 lb/acre

Å Un-tiled plot loss = 0.12 lb/acre



Take-home Messages

Å Majority of P loss occurring in surface runoff

Å No evidence (so far) of tile drainage increasing P losses, may decrease in certain 

conditions (erosion reduction; snowmelt events). 

Å Losses represent very small fraction of applied P

Å Majority of P loss occurs during a very short window of time (often during snowmelt)

Å Risk factors (surface runoff & tile drainage):

Å Surface-applied manure w/ no incorporation

Å Manure application timing relative to weather events

Å High concentration of P in the soil (legacy P)

Å Tiles only: Macropores (heavier clay soils, no-till)
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