Supplement 1
Agronomy Guide Tables

Table 1.2-6. Nitrogen recommendations for agronomic crops.

These are base recommendations and should be adjusted for previous crop, previous manure history, and planned manure applications (see “Manure Nutrient Management” section).

Recommendation

Crop (Ib N/unit of Comments
expected yield)
For better N efficiency, delay application of the nitrogen until the corn is between 10 and 20 inches tall. If the field has a history
of manure and/or legumes, delay all of the N. If there is no history of manure and/or legumes, split the N, applying one-third
Corn grain 1 near to planting and delaying the balance. Adjust this recommendation for any previous legume in the rotation (see Table 1.2-8)
and for residual N from previous manure applications (see Tables 1.2-14 or 1.2-15). The PSNT or chlorophyll meter test can be
used to refine N recommendations for corn, especially where manure is a major nutrient source.
For better N efficiency, delay application of the nitrogen until the corn is between 10 and 20 inches tall. If the field has a history
of manure and/or legumes, delay all of the N. If there is no history of manure and/or legumes, split the N, applying one-third
Corn silage 7 near to planting and delaying the balance. Adjust this recommendation for any previous legume in the rotation (see Table 1.2-8)
and for residual N from previous manure applications (see Tables 1.2-14 or 1.2-15). The PSNT or chlorophyll meter test can be
used to refine N recommendations for corn, especially where manure is a major nutrient source.
Grain Adjust this recommendation for any previous legume in the rotation (see Table 1.2-8) and for residual N from previous manure
sorghum 0.75 applications (see Tables 1.2-14 or 1.2-15).
Forage 7 Adjust this recommendation for any previous legume in the rotation (see Table 1.2-8) and for residual N from previous manure
sorghum applications (see Tables 1.2-14 or 1.2-15).
Apply the N with any other fertilizer before planting. Adjust this recommendation for any residual N from previous manure
Oats 0.8 -
applications (see Tables 1.2-14 or 1.2-15).
If plants did not tiller well, apply N by mid-March; otherwise, apply any time up to growth stage 5. Adjust this recommendation
Wheat/Rye 10 for any residual N f i lications (see Tables 1.2-14 or 1.2-15)
y residual N from previous manure applications (see Tables 1. or 1. .
If plants did not tiller well, apply N by mid-March; otherwise, apply any time up to growth stage 5. Adjust this recommendation
Barley 0.8 for any residual N from previous manure applications (see Tables 1.2-14 or 1.2-15).
Smafll grain 17 Apply at greenup in the spring.
silage
Split the nitrogen recommendation and apply it based on the expected yield for each cutting. For grass-legume mixtures, if the
Grass hay 50 legume is more than 50% of the stand, the field should be managed as a legume; thus, no nitrogen is recommended. Adjust this

recommendation for any residual N from previous manure applications (see Tables 1.2-14 or 1.2-15).
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Table 1.2-7. Residual nitrogen contributions from legumes.

High-productivity fields Moderate-productivity fields Low-productivity fields
Previous crop” Percent stand
(Soil productivity group 1)> (Soil productivity groups 2 & 3)% | (Soil productivity groups 4 & 5)>
Nitrogen credit (lbs/A)

>50 stand 120 110 80

First year after alfalfa 25-49 stand 80 70 60
<25 stand 40 40 40

>50 stand 90 80 60

First year aftel.' clover or 25-49 stand 60 60 50

trefoil
<25 stand 40 40 40

First year after soybeans
harvested for grain

1 Ib N/bu soybeans

1. When a previous legume crop is checked on the Penn State soil test information sheet, the residual nitrogen for the year following the legume is calculated and given on the report.
This credit should be deducted from the N recommendation given on the soil test report.

2. See Agronomy Guide Table 1.1-1 in the basic soils section for information on soil productivity groups.
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Table 1.2-8. Nitrogen removal by legumes.

Legume crop

(no nitrogen application Pounds of N Pounds of N Comments
removed/unit of yield removed/A
recommended)
Although legumes will use N from manure and other sources, applying N
Alfalfa 50 250 may increase the competition from weeds and grasses. If you apply
(5 ton/A) manure, limit it to an application rate that balances the crop’s P
requirement.
Although legumes will use N from manure and other sources, applying N
Clover 40 140 may increase the competition from weeds and grasses. If you apply
(3.5 ton/A) manure, limit it to an application rate that balances the crop’s P
requirement.
Although legumes will use N from manure and other sources, applying N
Trefoil 50 175 may increase the competition from weeds and grasses. If you apply
(3.5 ton/A) manure, limit it to an application rate that balances the crop’s P
requirement.
Although legumes will use N from manure and other sources, applying N
Soybeans may increase the competition from weeds and grasses. If you apply
3.2 130 S N
(40 bu/A) manure, limit it to an application rate that balances the crop’s P

requirement.
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Table 1.2-9. Typical crop nutrient removal for phosphorus and potassium.

. Per unit of yield . . Removal for given yield

Crop (units) P0: K0 Typical yield/A P10, K0
Corn (bu) 0.4 0.3 125 (bu) 50 40
Corn silage (T)! 5.0 11.0 21 (T) 105 230
Grain sorghum (bu) 0.6 0.8 125 (bu) 75 100
Forage sorghum (T)* 3.0 10.0 15 (T) 45 150
Sorghum/sudangrass’ 7.0 7.0 15 (T) 105 105
Alfalfa (T)*? 15.0 50.0 5(T) 75 250
Red Clover (T)*? 15.0 40.0 3.5(T) 55 140
Trefoil (T)*? 15.0 40.0 3.5(T) 55 140
Cool-season grass (T)*? 15.0 50.0 4(T) 60 200
Bluegrass (T)** 10.0 30.0 2.5(T) 25 75
Wheat/rye (bu)* 1.0 1.8 60 (bu) 60 110
Oats (bu)* 0.9 1.5 80 (bu) 70 120
Barley (bu)* 0.6 1.5 75 (bu) 45 110
Soybeans (bu) 1.0 1.4 40 (bu) 40 55
Small grain silage (T)* 7.0 26.0 6 (T) 40 160

1 .
65 percent moisture.
2 . . . . .
For legume-grass mixtures, use the predominant species in the mixture.
3 .
10 percent moisture.
4
Includes straw.

Pennsylvania Act 38/Nutrient Management Program/Technical Manual
January 2012
Supplement 1 - Page 4



Table 1.2-13. Average daily production and total content of manure.

M %d
Animal type Daily production ar::;:te: ry Analysis units N P,0s K0 Comments
Dairy cattle
Lactating cows, liquid 13 gal/AU/day <5 1b/1,000 gal 28 13 25 Production does not include dilution. Analysis includes dilution to approximately 5% solids.
Lactating cows, solid 106 Ib/AU/day 12 Ib/ton 10 4 8
No bedding included in production or analysis figures. Use these analyses for estimating
D 2 lb/A | 7
ry cow 82 Ib/AU/day b/ton ? 3 nutrients deposited on pastures by dairy cows, dairy dry cattle, and dairy young cattle.
Calf and heifer 87 Ib/AU/day Ib/ton 7 2 7
Veal 3.5 gal/AU/day 4 Ib/1,000 gal 36 27 55 Production and analysis do not include dilution.
Beef cattle
Cow and calf 60 Ib/AU/day 12 Ib/ton 11 7 10
Calf 60 Ib/AU/day 12 Ib/ton 11 7 10 No b‘eddlng |nc|yded in production or analysis figures. Use these analyses for estimating
nutrients deposited on pastures by a beef cow and calf, beef calves, and steers.
Steer 75 Ib/AU/day 8 Ib/ton 14 5 8
Swine
Farrow to wean (includes sows) 11 gal/AU/day 2.5 1b/1,000 gal 18 18 11
Nursery 14 gal/AU/day 15 Ib/1,000 gal 19 8 14 Production includes a typical amount of in-barn dilution water but not rainfall for an outdoor
— storage, except for farrow to wean which also includes rainfall. Analysis includes dilution to
Wean to finish 5.5 gal/AU/day 4 Ib/1,000 gal 37 23 21 | approximately the % dry matter indicated.
Grow-finish 7 gal/AU/day 4 1b/1,000 gal 31 24 22
Swine, anaerobic lagoon These figures apply only to a treatment lagoon.
Supernatant - 0.25 1b/1,000 gal 2.9 0.6 3.2
Sludge — 7.6 1b/1,000 gal 25 23 63
Sheep 40 Ib/AU/day 25 Ib/ton 23 8 20 No b.edding inclyded in production or analysis figures. Use these analyses for estimating
nutrients deposited on pastures by sheep.
Horse 45 Ib/AU/day 20 Ib/ton 12 5 9 No b.eddlng |nclyded in production or analysis figures. Use these analyses for estimating
nutrients deposited on pastures by horses.
Poultry
Layer (364 d)* 26 Ib/AU/day 41 Ib/ton 37 55 31
Pullet (126 d)* 48 Ib/AU/day 35 Ib/ton 43 46 26
Light broiler (44 d)* 22 Ib/AU/day 34 Ib/ton 79 62 42 Production and analysis figures include litter.
Heavy broiler (57 d)* 20 Ib/AU/day 25 Ib/ton 66 63 47 Production and analysis figures include litter.
Turkey (tom) (123 d)* 13 Ib/AU/day 60 Ib/ton 52 76 42 Production and analysis figures include litter.
Turkey (hen) (88 d)* 11 Ib/AU/day 65 Ib/ton 73 88 46 Production and analysis figures include litter.

Note: When possible, have manure analyzed. Actual values may vary over 100 percent from averages in the table.

! Typical production days.
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Table 1.2-14A. Manure nitrogen availability factors for use in determining manure application rates based on planning
conditions.

A. Current Year
To use this table find the planned manure application season in the left column, then move to the right in that row and select the Target Crop Utilization.
Continue to the right in that row to find the nitrogen availability factor for the planned manure application management.

Planned manure Nitrogen availability factor!
application Planned manure target crop utilization Application management Poultry Swine Other
season manure manure manure
Incorporation the same day 0.75 0.70 0.50
. Spring utilization by grass hay and small grains. Incorporation within 1 day 0.50 0.60 0.40
Spring or
Summer Summer utilization by corn, other summer Incorporation within 2—4 days 0.45 0.40 0.35
annuals, and grass hay. Incorporation within 5-7 days 0.30 0.30 0.30
Incorporation after 7 days or no incorporation 0.15 0.20 0.20
Fall and spring utilization by grass hay and small Incorporation within 2 days 0.50 0.45 0.40
rains pring Ve ¥ Incorporation within 3—7 days 0.30 0.30 0.30
Early Fall? & ' Incorporation after 7 days or no incorporation 0.15 0.20 0.20
Following summer utilization by corn and other Al situations 0.15 0.20 0.20
summer annuals.
Spring utilization by small grains and grass hay. All situations 0.50 0.45 0.40
Late Fall or Following summer utilization by corn or other No cover crop 0.15 0.20 0.20
Winter? & y Cover crop harvested for silage 0.15 0.20 0.20
summer annuals.
Cover crop used as green manure 0.50 0.45 0.40
Late spring through early fall grazing Manurg deposited more or less continuously L L 0.20
. by grazing cattle
Grazing

. Manure deposited more or less continuousl
Year-round grazing by grazing fattle ¥ - - 0.30

! Multiply this factor times the manure N content to estimate the manure N available for the planning conditions.
2 Early fall would be when it is still warm enough for plant growth and microbial activity to continue (soil temperature >509F at 2").
® Late fall and winter is when it is so cold that there is no plant growth or microbial activity (soil temperature <509F at 2").
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Table 1.2-14B. Manure nitrogen availability factors for use in determining manure application rates based on
planning conditions.

B. Historical Frequency of Manure Application on the Field
To use this table, determine the frequency of manure application and go across to the amount of residual N that is available from past manure

applications. Deduct this amount of residual N from the basic N recommendation before determining any additional fertilizer or manure
application rates.

Residual N availability (Ibs N/A)
Rarely received manure in the past (< 2 out of 5 years) 0
Frequently received manure (2 - 3 out of 5 years) 20
Continuously received manure (4 - 5 out of 5 years) 35
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Table 1.2-15. Factors for calculating manure nitrogen availability based on time of application, incorporation, field history, and manure
analysis with ammonium and organic N fractions. Recommended for all manures, but required for atypical or treated manures.

TOTAL MANURE N

AMMONIUM N ANALYSIS

ORGANIC N ANALYSIS (total N — ammonium N)

Spring/summer Organic N decomposed during year applied

For spring utilization by small grains and grass hay and summer Dry matter Poultry Swine Other Compost
utilization by corn, other summer annuals, and grass hay <18% 0.60 0.50 0.35 0.10
Days to incorp.” Poultry? Other? Compost >18% 0.60 0.50 0.25 0.10
Immediately 0.90 0.80 0.80

1 0.80 0.60 0.60

2-4 0.60 0.40 0.40 Organic N decomposed from past applications

5-7 0.40 0.20 0.20 Manure applied Manure Compost

>7 0.20 0.10 0.10 1yrago 0.12 0.05

Early fall 2 yrs ago 0.05 0.02

For fall and spring use by grass hay and small grains 3yrsago 0.02 0.01

Days to incorp.1 Poultry2 Other? Compost 4 yrs ago 0.02 0.01

0-2 0.50 0.40 0.40 5yrs ago 0.01 0.01

3-7 0.25 0.20 0.20
>7 0 0 0

For following summer utilization by corn or other summer annuals

Al \ 0 \ 0 \ 0

Late fall/winter

Days to incorp.” ‘ Poultry? ‘ Other? ‘ Compost

For summer use by corn or summer annuals with no cover crop or cover

crop harvested for silage

All \ 0 \ 0 \ 0

For spring use by grass hay or small grains, or summer use by corn or

summer annuals with green manure cover crop

N/A | 060 | o050 |

0.50

1. Mechanical incorporation or incorporation by 0.5 inch of rain.

2. Increase these factors by 0.2 after one day for very liquid manures (<5 percent

solids) to account for soaking-in on application.
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