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» Use 5.3.2 panel table efficiencies for traditional
cover crops as base and ...

1. Modify efficiencies for mixtures based on new
data from PSU and VT, probably a little higher.

2. Modify table to apply to cropland where manure
Is applied in fall, mostly corn silage.

3. Modify table to apply to winter cereal production
flelds (commodity) with no fall nutrients applied.



How does the General Hydrologic Cycle
affect N Losses over a Calendar Year?

(Meisinger & Delgado, 2002)
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The Bay watershed has large north-south differences in growing
season, how do fall heat units vary within the watershed?

(Staver, Pers. Comm. 2008)
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* Reduce soll nitrate pool outside of summer growing season
to minimize potential for nitrate leaching, which is the major
route of N loss from cropland in many parts of the Bay
watershed.

* Pretty simple In traditional case of pure stands planted in
otherwise winter fallow settings with no fall nutrients
(basically the 5.3.2 approach).

* P6, considering real world situations where nitrate pool Is
adjusted (up for fall manure, down for commodity cover
crops), and cover crop uptake potential is reduced by
reducing grass content in mixtures with legumes.



* Considering more complicated situations in P6 with limited
data to cover all the options

* First principles, efficiency goes down as root zone nitrate
pool goes up and cover crop uptake potential goes down.

 Commodity cover crop, concept is that eliminating fall N
reduces root zone nitrate so efficiency increases, but
baseline is not well defined (maybe not panel’s purview?)



Winter cereals respond to higher soil N, producing more biomass and
moving more soll nitrate-N into above-ground biomass as soil N
availability increases.

The reference cover crop used in past panel reports (cereal rye planted
at 2 bu/acre) when planted in early or standard planting periods is
capable of taking more N out of the soll than is generally available post-
harvest in summer annual row crop settings.

Reducing cover crop uptake potential by reducing planting rates, or
delaying planting, increases the likelihood that nitrate will be leached out
of reach of cover crop roots before uptake can occur.

Increasing the fall soil nitrate pool by applying manure or inorganic N will
Increase winter cereal N uptake but also increase the potential for nitrate
leaching.



» Traditional and commodity cover crops can be
applied to all row crop land uses except for some
minor specialty crops (e.g., spinach)

» Cover crop efficiencies will be applied to specific
land uses, rather than the average crop acre

« Commodity cover crop effect will only consider
Impact of no fall nutrient applications. After Jan. 1
dealt with in the winter cereals land use with NM



* The low-till and high-till land uses that were a part of all
earlier model versions do not exist in P6.

* Different sediment and P cover crop reductions
for these two land uses no longer relevant.

* Conservation tillage BMP deals with this issue.
» But not possible to have exclusionary BMPs.

» Solution: sediment and P reductions for cover
crop only apply to silage, other row crop, and
high Input specialty crops.



» All coefficients developed so far for traditional
single species cover crops left unchanged, but P6

land use changes will lead to some changes in load
reductions.

 Fall manure and mixture cover crop BMPs working
off of traditional cover crop table values

 Commodity cover crop a limited data BPJ
recommendation.



» 5.3.2 grass/legume mixture values should apply to
mixtures that are 25-50% of the monoculture grass
planting rate (from 50-100%)

» Grass/legume mixture category added to include
mixtures that are 50-100% of the monoculture
grass planting rate. N reduction credit 0.7 of
monoculture grass planting rate.

* 50-100% monoculture grass planting eligible for
this credit In early and standard planting period.



* Crop land where fall manure application Is
unavoidable are a high priority for cover crop use
and should be eligible for the cover crop BMP.

* The N reductions from cover crops planted where
fall manure Is applied are estimated as 0.7 of
existing values for traditional full rate monoculture
winter hardy grass and brassica cover crops.



» Baseline condition is summer crop followed by a
winter cereal for production that receives a 30
Ib/acre N application.

 Commodity cover crop BMP is elimination of fall N
application.
* N reduction credit increases moving later as N uptake

capacity of crop decreases and fraction of applied N
leached increases.



 Limited data on this specific case

» Withholding fall N application from a winter cereal
crop planted for harvest credited to reduce annual
N losses from from land use where planted by 5,
10, and 15% for early, standard and late planting
dates Iin Coastal Plain/Piedmont Crystalline/Karst
regions and 4, 8, and 12 % in Mesozoic
Lowlands/Valley and Ridge Siliciclastic regions.



Traditional Cover Crop Total Nitrogen, Phosphorus, and Sediment Efficiency Estimates
Total Nitrogen Efficiency Estimates
KEY: Black text indicates Phase 5.3.2 Cover Crop Efficiency Estimates. Biwe ftalic text indicotes Phase § updoted Cover Crop Efficiency Estimoates.

High Till Applicable Land Uses: Silage with Manuwre, Silage without Manure, Specialty Crop High, Other Agronomic Crops
Low Till Applicable Land Wses: Full Season Soybeans, Grain with Manuwre, Grain without Manure, Small Grains, Double Cropped, Specialty Crop Low

Coastal Plain/Piedmont Crystalline/Karst Settings
Crillad Ckbar Apruliuy
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Mesozoic Lowlands/Valley and Ridge Siliciclastic
Seeding methods Oriled e damrind fmry Aprislioam Corilad Cebar Amrmlfuzy Aarinlfeore, Divillend Dttar Aanal sy Sanralfeom
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Total Phosphorus Efficiency Estimates
Coastal Plain/Piedmont Crystalline/Karst Settings
Sapding method: Criied [ T Banvial oy Asrislizam Drilled [- Aprisliuzy Aptialfeorr Divilled Dthar Aarialuy Sanafezm
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Mesozoic Lowlands/Valley and Ridge Siliciclastic
Sacng o ethod: Driled Othar Sanrial famry Agrializam Crillad Cetar Apruliuy Anrial feorr, Dirilled Dttar Annal'y Saruljcom
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Total Sediment Efficiency Estimates
Coastal Plainf/Piedmont Crystalline/Karst Settings
Sapcing = ethed: Criled Othar Sanrial faoy Agrislizom Crilad Cetar Anrulimy Asrinkeorr, Drilles Dttar Anraliuy Sarualfram
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Mesozoic Lowlands/Valley and Ridge Siliciclastic
Sapding method: Criied [ T Banvial oy Asrislizam Drilled [- Aprisliuzy Aptialfeorr Divilled Dthar Aarialuy Sanafezm
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Total Nitrogen Efficiency Estimates

Coastal Plain/Piedmont Crystalline/Karst Settings
Anrinlioy Asrislfoom

Drilied Crhar Apriulfucy Banrialfeorn Crilled Dt Dirilked Oiber Sarulivoy Anrialcom
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Mesozoic Lowlands/Valley and Ridge Siliciclastic
Crilled Crhar Asrislfuzy Sanrialfeorn Cmilad ‘Othar Anriakhoy Agrialfcom Drilbed Oibar Sarulfuoy Aarinllcom
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Total Phosphorus Efficiency Estimates
Coastal Plain/Piedmont CrystallinefKarst Settings
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Mesozoic Lowlands/Valley and Ridge Siliciclastic
Crilied Cihar Asrialfuzy Bariadfeorn Criled Dihar Anrialaoy Agrialfcom Drilled Oiber Aaralfvoy Anrialcom
Fer g Radish Fevige Radish Ferige Rasdish Ferage Radish Ferage Radish plus  Ferige Ridish plus Ferags Radish pho Forags Radik phe Anresal Lageme Anresial Lagpame Anresil Lageme Anresal Lagu me
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a.0s a.m [T ] am (8] nm 8] nm oos oo nom noo s e s e [ T ] LT ] e e 1 ooe oos oo
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Total Sediment Efficiency Estimates
Coastal Plain/Piedmont CrystallinefKarst Settings
oried Cehar Aprinlfuy Harislfeorn Criled Dthear Anrinbhey Aprislfeam Drillad ier Harilfucy Aarinleom
Fer g Radish Ferige Radish Feriage Rasfish Ferage Radish Ferage Radish plus  Ferige Ridish plus Ferage Radish plus  Foraps Radik phe Anresial Lageme Anresal Lagume Anresal Lagume Anresial Lisgume
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Mesozoic Lowlands/Valley and Ridge Siliciclastic
Drilied Cehar Aprisliuzy Sanrial femrr, Crilled ‘Othar Anrialaoy Apruljcom Drilbed Oitar Sarulivoy Annak'mm
e g Radish Fewige Radish Fevige Ridivh Ferage Radish Ferage Ridfish plus  Forage Radish plus Ferage Radish plei Forage Radish plo Annual Lagemi &l Lagemie Al Lagumi Enresal Lagumi
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Total Nitrogen Efficiency Estimates
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Coastal Plain/Piedmont CrystallinefKarst Settings
Asrwlfoom
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Mesozoic Lowlands/Valley and Ridge Siliciclastic
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Total Phosphorus Efficiency Estimates
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Coastal Plain/Piedmont Crystalline/Karst Settings
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Mesozoic Lowlands/Valley and Ridge Siliciclastic
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Total Sediment Efficiency Estimates
Coastal Plain/Piedmont CrystallinefKarst Settings
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Mesozoic Lowlands/Valley and Ridge Siliciclastic
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Total Nitrogen Efficiency Estimates

Coastal Plain/Piedmont Crystalline/Karst Settings

Orilied Dehar Asrtalfuzy Baridfeorn Criled Dthar Aeriakaoy Asralfeom DOrilbect Ctar Barulfioy Aanalmmm
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Mesozoic Lowlands/Valley and Ridge Siliciclastic
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Total Phosphorus Efficiency Estimates
Coastal Plain/Piedmont Crystalline/Karst Settings
Cried Cihar Aprialfuzy Barialfcorn Criled Dihar Anriakfaory Agrialfcom Drilledt Obar Aaralioy Anrializam
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Mesozoic Lowlands/Valley and Ridge Siliciclastic
Orilied Dehar Asrtalfuzy Baridfeorn Criled Dthar Aeriakaoy Asralfeom Orillezl Ctar Barulfioy Aanalmmm
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Total Sediment Efficiency Estimates
Coastal Plain/Piedmont Crystalline/Karst Settings
Orilied Dehar Asrtalfuzy Baridfeorn Criled Dthar Aeriakaoy Asralfeom DOrilbect Ctar Barulfioy Aanalmmm
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