Legacy phosphorus desorption from U.S. Mid-Atlantic agricultural soils
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which 1s a vital nutrient 1n plant growth
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. _ EFT Loam 303 726 1063 1298| following Mehlich III extraction
Due to leaching, erosion, and runoff, . .
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- S Manure Silt Loam 1121 2004 2061 3380 igestion method).
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U Figure 2 (below): Average values - 35.. 2140 sisa | zise 2170 2150
e oilt toam >3 S Lo 911 of the concentration of P in all N
. ) Figure 7: Overlay of XFM and TES },lXRF maps of powder mounted EFT Figure 8: The TES u-XANES spectra of each point of
Over nourishment of PhOSp horus Tingle 13-14 | Loamy Sand 607 1023 646 944 samples at each time interval that soil (<250 um) in order to show P and other co-located elements. EFT presented together to help distinguish the P
promotes algae gI'OWth which may Causc was collected species present at that location.
: " : : Tingle 19-20 | Loamy Sand 356 974 819 1264 '
anoxic conditions leading to fish kills.
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What Phosphorus species are in the soil Desorption in KCI /
and what 1s their mobility? 200 ® The silt loam soils had the
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1. Determine the rate of P loss in soil 5 0 | e ® TINGLE1 of the reason for the high total P A Ny coarse sand
through desorption experiments. N .'  MFT in these soils. —
2. Determlpe the strengths of P boupd to T ! o cH ® Results for manure shed indicate a lot of loosely held P that is highly susceptible to transport
other soil compounds by comparing the : 50 . . ®SLF2 off the field
curves collected from different S ® o o EFT O Had the highest P desorption in 0.01M KCI at around 160 mg/kg
desorbing agents. 10 |¢® 2 . ot o ® CGAp O At 56%, a large portion of the total P was extracted with Mehlich III
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3. Determine speciation at micron scale 20 (i‘ - r o o° ® CGAp likely has the most tightly held soil P.
) O had the lowest percent of Mehlich III extractable P at 21%
- o) P 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 O Had low equilibrium desorbed P in 10 mM KCl at 22 mg/kg
J / J = F IAYRDIL) Time (min) ® EFT has a higher percentage of sand, which may be why it contains a higher Mehlich 3 P
Soil samples were sieved through a 2 ‘ Gy when compared to CGAp.
mm sieve and sent to the soil testing lab
to determine: ® Consistently KC1 desorbs the least P. We used KCI to mimic the effect of pore water, which
® Mchlich 3' : lvsi Desorption in EFT Desorption in Tingle 19-20 means pore water alone may not be a major contributor to P leaving soils.
cniic -routine ana YSI1S Lo 40 . . o
(agronomic need P) 0 SHE I S T ® Across all soils, the 0.1 mM Na,S105 desorbed more P than the 10 mM KCIl. This indicates
. . . . % T T - TLJ- ¢ - )i L . . .
® Microwave acid digestion (total P) S0 51 g ; ¢ =0 3 R ! that we may be extracting more tightly held P, perhaps by ligand exchange.
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Particle size analysis % s ®0.01M KCl - o 7 ®001M Kl ® The desorption experiments completed using HNO; at pH 4 also desorbed more P than KCl
Soil samples were powder mounted § N @ | A : e ¢ 5 . S and Na,Si0;, especially for soils with high Ca. Manure shed had the highest Ca and
to preserve natural structures then s, m** ¢ ¢ 2 1: d.esorbefl the most .HNO3 P by far. This may .indicate pref.erential P desorption from the
: 0 dissolution of calcium phosphate minerals (like fluorapatite).
analyzed using synchrotron o 1000 2000 3000 4000 5000 0 | e
radiation: Time (min) Time (min) ® Comparison of the TES and XFM u-XRF maps show that the majority of P species probed
» Beamline TES for tender energy in EFT are clearly associated with Ca, potentially in the form of fluorapatite.
. Figure 3: Average values of the concentration of P 1n all Figure 4: Average values of the concentration of P in all
elements (Sl, P, S, and Al) samples of EFT collected at each time interval and each samples of Tingle 19-20 collected at each time interval and
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Desorption experiments were completed . . _ Rl - - * | mM sulfate and 10 mM sulfate (to mimic some effects of sea level rise)
by placing 200 mg of soil with 10 ml of 830 dat t : 3 s |#  We will fit the desorption data to curves and do statistical analysis to test significance.
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