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General goals and accomplishments

Simulations of crop yield in response to fertilizer (- manure)100%
application, focus on corn and nitrogen

Preparation of outputs for SDP work 100%
Greenhouse gases partial balance if needed 100%
Combination of outputs with PIHM to produce surface and 50%

surface nitrogen loads to the lake

Phosphorus, we advanced, and realized the basic lack of -25%
knowledge in this area (I am exaggerating)



Simulations — Land use in Mendota
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Opportunistic evaluation of Cycles

Experiment established in 1958 at Arlington, WI (Univ. of
Wisconsin)

Continuous corn
LTN1/LTN2 /LTN3 different background N management
X N rate

(Soil organic carbon very well simulated)
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Simulated grain yield response

corn after corn
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Simulated grain yield response

corn after soybean
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Simulated grain yield response
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Simulated Nitrate Leaching

2 7 Corn - Soy Rotation, 2011
]
i 1 -
d m‘
o<
[y
= 0.5 -
2
0 A’/J S I n | |
1/1/2011 5/1/2011 8/29/2011 12/27/2011
Cycles contribution PIHM contribution needed for
(18 kg/ha of NO3 baseline recharge

leached in 2011)



Nitrous Oxide emissions

corn after corn
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Mahantango watershed, WE38
Average triangle size: 0.8 ha (2 Acres)
Number of triangles: 883
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Targeting Critical Areas




“ A word about P
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Presenter
Presentation Notes
Two pools: Inorganic and Organic
Top left quadrant
Inorganic pool is partially filled with Pi from fertilizer 
Crops take up inorganic P directly and deposit some Pi when death (more Pi in green residues than mature residues)
Top right quadrant
Crops deposit a majority organic phosphate residue
They take up small amounts of Po through specialized transporters
Organic phosphates in fertilizer replenish the organic phosphate pool (% Po in manure?)
Bottom left quadrant
Microbes, the engines of cycling, may contain 2-10% of total P
Microbes take up Pi directly from soil (majority of P uptake)
Release <10% Pi upon death/lysis 
Bottom right quadrant
Gram negative bacteria do uptake some forms of Po, and hydrolyze them in the periplasmic space. 
Microbes are >90% Po, so expect a majority of Po to be released (Condron et al. 2005)




® One more word about P

Soil-solution Pi Loosely-sorbed Pi Ca-Pi
Loosely-sorbed Pi Fle-Pi and AI-lPi _’Occluded o
M

Labile Moderately Labile Stable

High Turnover | Low Turnover
Rate Rate



Presenter
Presentation Notes
Only focusing on the Pi for now …. Gap in knowledge of Po speciation and in fractions
There are more stable forms of Pi (less plant available) and more labile forms of Pi (more readily plant available)
Labile: Soil solution P, Loosely-sorbed Pi



Final Remarks

1. Solve manure application rate and add manure
scenario(s) to simulations portfolio

2. Integrate simulations with PIHM to calculate
nitrate yield to the lake

3. P: work in progress

4. Cycles — SDP — Cycles/PIHM circuit
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