Manure legacy affects tile DRP load more than 70 years later
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Background

Past land use and legacy P Closed depressions and Bray P-1

Objective: Investigate how Bray P-1 soil test (0-7
in) and closed depressions interact to affect tile
dissolved reactive P (DRP) losses in a tile-drained

field.

We characterized dissolved reactive P (DRP)
loads from 36 monitored tiles across a 280-acre
farm under a corn and soybean rotation in east-
central lllinois from 2015 through 2017.

Bray P-1 soil test and tile DRP
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Using our replicated tile drainage study in
Douglas County, we sampled the soil for
extractable P (Bray P-1) across all plots. Plot
mean Bray P-1 was related to annual tile DRP
throughout the study period.
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We found an extreme hotspot for P (290 Ibs/A) SOII test

and K (1248 Ibs/A) along the north edge of the
field. A visual inspection of the hotspot area
revealed debris from an old farmstead. We
sampled the soils across the area in 4 transects
with samples collected 20 ft apart, corresponding
to four tile drained research plots.
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Piecewise regression revealed a critical threshold in
the depth of depressions at 0.38 m; at which soil P
content shifted. Above this value, there was a strong
positive association between depression depth and
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Tiles underlying the area where the farmstead

was located (tiles 33, 34, 35, and 36) consistently B Tile DRP vs watershed DRP export

ranked among the largest annual tile DRP yields

during the study period. Embarras River Study farm (Average)

| Tile DRP | Tile DRP

Annual tile DRP yields in areas with legacy P Year |DRPyield DRP FWMC vield (kg EWMC

050 (kg P/ha) | (mg P/L) p/ha) (mg P/L)
< 0.40 2015 0.23 0.09 0.05 0.02
21 30 W T1-T32 (Avg) 2016 0.57 0.15 0.06 0.02
e e 2017 0.67 0.17 0.10 0.03
; 0.20 o Tile 35 Average | 0.49 0.14 0.07 0.02

Tile 36

E 0.10 ‘ “ I Tile DRP losses from the study farm were substantially

B 0.00 i L I lower than those of the Embarras River monitored at

2015 2016 2017 Camargo, IL. On average, tile DRP vyields at the study farm
were equivalent to 14% of the Embarras River DRP yields.

Implications
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Our findings suggest there is need to draw down soil P in areas where soil P is in excess of crop
requirements (65 lbs/A). Soil sampling schemes that best characterize soil P variability at sub-field scales
should be employed to accurately identify these locations to prevent soil P buildup and diminish the risk
of soluble P exports from tile-drained fields.




