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Path of investigation

Goals:

» Estimate farmer yield expectations at the county level which drive the application of nutrients.
* Estimate various yield trends to support potential scenarios.

Collect crop yield data

from 1950 to present

USDA Census and Survey data
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Continued improvements

* Aggregating to the growth region was

done to improve data quality over the
largest number of counties and crops + Lancaster, PA (Census) .
where data at the individual county can
be unreliable.
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e HOWEVER, this has resulted in predicted
yields which are (much) too low for
counties which have high yields relative
to their growth region.
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Solution

Joseph’s current method

Growth region fit
model, county level
predictors

Growth region
model

Sufficient fit?

Aggregated growth
regions or watershed
model

Predicted yield

Joseph’s proposed solution

Does sufficient data exist at county level?
(acres planted, farms responding)
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Preliminary results of proposed solution for
_ancaster, PA
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Expected vields must not go down (for some
crops)

* The expected yield for large crops
(e.g., Corn, Soybeans) with
historically positive trends does not
likely decrease

* This has not been applied in the
results shown, but will be applied to
select crops based on watershed
trend in next revision
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Progress with a subset of crops:

e alfalfa hay e soybeans for beans
* barley for grain  corn for grain

e corn for silage or greenchop e sorghum for grain

e sorghum for grain  corn for grain

* soybeans for beans * sorghum for grain

* wheat for grain



Let’s look at some CAST scenarios:

Keeping in mind that continued improvement are expected to increase the
yield attracting application by ~5% increasing the recommended application.

Current — The current Proposed — Proposed

Phase 6 CAST updated Phase 7
method method

eYields are eYields are updated
unchanged from P6. with Joseph’s work.



At the watershed level



Watershed total Yields
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CAST Recommended Nitrogen Application Across the Watershed
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Current vs Proposed Final Plant Available Nitrogen Calculated Application Watershed
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Lancaster County, PA



Yield/Acre

Yield/Acre Lancaster county, PA

Dotted = Current
Solid = Proposed

CropName

— alfalfa hay

— barley for grain

— buckwheat

— corn for grain

— corn for silage or greenchop
— oats for grain

— rye for grain

— sorghum for grain

— sorghum for silage or greenchop
— soybeans for beans

— wheat for grain



Dotted = Current
Solid = Proposed

CropName

— alfalfa hay

— barley for grain

— buckwheat

— corn for grain

— corn for silage or greenchop
— oats for grain

— rye for grain

— sorghum for grain

— sorghum for silage or greenchop
— soybeans for beans

— wheat for grain

Nitrogen Required per acre




ganicEligibleCropNeedacre

OrganicEligibleCropNeedacre
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Decision:

Proposed decisions:

Should this new statistical framework be
used to determine long term crop yield
trends?
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