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ow much N from manure?
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From previous applications?




Information needed

Type of livestock; age of animal; diet of
animal; type of storage; type of bedding;
length of storage; rate of application;
variability in application; losses after
application but before incorporation; losses
after incorporation; estimate of ammonium
N content of manure; estimate of organic N
content of manure; estimate of availability
of iInorganic N (nitrate and ammonium) from
organic N portion of manure; estimate of
availability of inorganic N from previous
applications of manure



What discuss today

Current method of making estimate of N
availability from manure

Adaptive manure management
- site-specific estimate of N availability
- fleld history and data summaries to create
categories of N management
- strip trials for economic info

Factors to note: Residual N availability; stalk
values and economics; rainfall and stalk
values; yield benefit from manure



Current method for N estimate

Doesndot all ow fhbootoguncert

Difficult to obtain accurate values for much of
the information needed to estimate N
availability

In biological systems like corn fields and N
avallability from manures, better to use
biological concepts and not engineering
concepts



Current method for estimating

N availability from manure

Use engineering concepts
1. Sample and analyze manure
2. Apply a calibrated amount of manure

3. Estimate availability using factors

. Missing step: Evaluation of estimate



Sampling of manure

Liquid manure

Accurate sample only obtained if you agitate
pit, usually need to agitate for a few hours or

overnight

Need to collect 3to 5 subsamples and
composite into one sample to get plus/minus

10%
|, TR NAR0 MO R a“gr stRa, T ae™ need
get plus/minus 10%



Sampling of manure

Semi-solid manure

Need 13 to 55 subsamples to get
plus/minus 10% for total N

Need 121 to 443 subsamples to get
plus/minus 10% for ammonium N



Estimate total N
IN Manure
either from
sample
analysis or from
book values

Variability not
shown

ISU pamphlet 1811

TABLE 2

NUTRIENTS IN ANIMAL MANURE

MANAGEMENT SYSTEM N PO, K,0
LIQUID, PIT Ibs./1,000 gals.
Swine

Nursery, 25 Ibs. 35 20 20

Grow-finish, 150 Ibs. (wetrdry)y 58 40 45
Grow-finish, 150 Ibs. (dry feed) 50 42 30
Grow-finish, 150 ibs. {earthen) 32 22 20
Gestation, 400 Ibs. 25 25 25
Sow and litter®, 450 Ibs. 25 20 15
Farrow-nursery” 27 23 22
Farrow-finish® 44 32 24

Dairy—confined
Cows, 1,200 ibs.ormore 25 12 11

Heifers, 900 Ibs. 25 12 M
Calves, 500 Ibs. 25 12 M
Veal calves, 250 Ibs. 25 12 1
Dairy herd® 25 12 1

Beef—confined

Mature cows, 1,000 Ibs. 40 25 35
Finishing, 900 lbs. 40 25 35
Feeder calves, 500 Ibs. 40 25 35

Lagoon®
(all animals) 4 3 4
OPEN LOT RUNOFF Ibs./1,000 gals.

Earthen lots (liquids)

Beef, 400 sq. ft./hd. 3 1 6
Dairy, 1,000 sq. ft./hd. 3 6
Swine, 50 sq. ft./hd. 3 1 6
Concrete lots (liquids)

Beef, 400 sq. ft./hd. 6 2 7
Dairy, 1,000 sq. ft/hd. 6 2 7

Swine, 50 sq. ft./hd. 15 5 10

gals./day
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See Table 3
gals./day
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MANAGEMENT SYSTEM N PO, KD
SOLID MANURE (BEDDED) {bs./T.
Swine—confined

Nursery, 25 Ibs. 14 9 M
Grow-finish, 150 Ibs. 14 9 M
Gestation, 400 Ibs. 14 9 N
Sow and litter, 450 Ibs. 14 9 M
Farrow-nursery 14 9 M
Farrow-finish 14 9 M
Dairy—confined

Cows, 1,200 Ibs. or more 12 6 12
Heifers, 900 Ibs. 12 6 12
Calves, 500 Ibs. 12 6 12
Veal calves, 250 lbs. 12 6 12
Dairy herd 12 6 12
Beef—confined

Mature cows, 1,000 Ibs. 12 6 12
Finishing, 900 Ibs. 12 6 12
Feeder calves, 500 Ibs. 12 6 12
Open lot (solids - scraped)

Beef, 400 sq. ft./hd. 22 16 14
Dairy, 1,000 sq. ft./hd. 11 6 11
Swine, 50 sq. ft./hd. 15 14 9
Poultry Ibs./T,
Layer, caged, 41bs." 35 80 50
Broiler, litter, 2 Ibs. 65 65 45
Turkeys, litter, 10 lbs. 40 40 25

T./hd./yr.
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Apply a calibrated amount of manure
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Figure 2. Typical single-swath pattern for a rear-heater
spreader.



Calibration Worksheet

Name: Tank ID:

Applicator description (including brand name, model number, expected gallons, number of
axles, how applied, number of injectors, injector spacing, width of application, etc.):

Target application rate per acre:

Net tank weight Axles Hitch Other Total
Full tank weight (pounds) 67,200 + _3,500 + _N/A = 70,700 (1)
Empty tank weight (pounds) 11800 + 600 + _N/A = 12400 (2)
Net tank weight (pounds) (line 1 - line 2) + + = 58300 (3)
Liquid manure density Rep 1 Rep 2 Rep 3 Average
Full bucket weight (pounds) 486 +_ 352 + 47.0/3=_436 4
Empty bucket weight (pounds) 22 + 24 + 23/3=__23 (5

Net manure weight (pounds)

(line 4 —line 5) _413 (6
Manure density (pounds/gallon)

(line 6 /5 gallons) —83. M

Gallons applied (line 3/ line 7) _7.025 (8

Application area

Width of application (feet) _ 18 9
Length of application (feet) _5.750 (10)
Acres applied (line 9 X line 10/43,560) | 238 (11)
Manure application rate (gal/acre) (line 8/ line 11) 2952 (12)
N, P,0s, or KO value per 1,000 gallons N=55 (13)

Nutrient rate per acre (pounds / acre) (line 12 X line 13/1,000) 162.4 (14)



Estimate availability of N

TABLE4

CORRECTION FACTORS TO ACCOUNT FOR NITROGEN VOLATILIZATION
LOSSES DURING LAND APPLICATION OF ANIMAL MANURE

APPLICATION METHOD CORRECTION FACTOR
Direct injection 0.98
Broadcast and incorporate within 24 hours 0.95
Broadcast and incorporate after 24 hours 0.80
Broadcast liquid, no incorporation 0.75
Broadcast dry, no incorporation 0.70
Irrigation, no incorporation 0.60

ISU pamphlet 1811 Source: lowa Department of Natural Resources

First-year N availability

_iquid swine, 100%

Dry beef cattle, 30 to 40%
Dalry, 30 to 40%

Poultry, 65%




How much N available?

At end of this process, are you confident
about how much N will be available?

Would be more confident if checked on
how much available



Evaluation of estimated N availability

Not normally done, except for yield

With large uncertainty, better to evaluate

Biological concepts assume evaluation will occur

Evaluation = feedback loops, or adaptive management



Adaptive manure management

Site-specific evaluation with corn stalk test

Field history and summaries of stalk data from
other farms to create categories of N management
to reduce variability and uncertainty

Strip trials to obtain site-specific economic info



Site-specific evaluation

Corn stalk nitrate test

Evaluates availability during entire growing
season

Avalilability of N:
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Residual N availability

Much N available from applications made In
previous years

AR LT e e S e e B S e O ey S 20 6 e
weather and amount of carbon in manure applied
In past

Can vary greatly

Decay series concept



Decay Series Concept

Organic N in manure converted to inorganic N in a
systematic manner

Example:
In 20 ton of dairy manure there are 200 |bs of total N
Assume a decay series for available N of 50:15: 6 4:3

In the first year, 100 Ibs of N are available (200 X 50%)
In the second year, 15 Ibs of N available (100 X 15%)

In third year, 5.1 Ibs of N available (85 X 6%)



Accumulation of available N from
long-term applications of manure

20 ton dairy manure and 20 years = 54
Ibs N/acre available

40 ton dairy manure and 20 years = 109
Ibs N/acre available

Assumes 10 Ibs N/ton and a decay of
50:15:6:4:3



Residual N availability

Example from Connecticut Nutrient Management
Plans:

64 fields with longterm manure history

No N from manure or fertilizer applied (late-spring
test)

Corn stalk results for fields from 125 to 11,900 ppm



Field history and data summaries

Use field history and data summaries to define
categories of N availability

Examples:

In Lancaster County PA corn stalk values have shown
that a corn silage/rye silage rotation often has corn
stalk nitrate values less than 250 ppm

Fields with irrigated liquid manure often have stalk
values greater than 8000 ppm



Field history and data summaries

Lancaster County PA

Sort fields on farms in category of 8 of 10 years of
manure

Some farms have 30 to 40% of fields with stalk nitrate
values less than 250 ppm

Why? Not sure.

Need to target those fields for strip trials



Stalk Nitrate Concentration (ppm N)3-N

Field Stalk Nitrate Results by Management
Practice
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Corn yield (bu/acre)
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Strip trials

Best method to obtain accurate economic info
Requires a new model of cooperation
Growers working with scientists

Provides data to make better economic and
environmental decisions



2007 injected swine 'manure + 50' strip trials for corn after corn

N rate Yield
Trial ID Manure' Fertilizer Manure Manure+50 Yield Difference
srieunienes Ibs. N/acre ------=---- - ------ bu./acre ------ -- -
ST20071048B 12D 50 212 L1/ 4.8
ST2007104C 149 50 200 207 b
ST2007321B 180 50 131 151 20
ST2007383A 150 ‘ 50 (i 198 20.5
ST2007566A 165 50 183 203 20.2
IST2007091A 165 50 161 161 0.1
Average 168 50 177 189 121
Manure rates are based on manure analysis.

4 of 6 trials 50 pounds of N was profitable

a)

-4




2007 injected swine 'manure + 50' strip trials for corn after soybeans

N rate Yield
Trial ID Manure' Fertilizer Manure Manure+50 Yield Difference
——————————— lbs. N/acre - - bu./acre -

ST2007001A 123 50 198 176 22.5
ST2007002A 123 50 181 169 1B
ST2007013A 138 60 230 219 10.5
ST2007015A 126 50 216 208 7.8
ST2007046A 150 80 198 191 1.9
ST2007048A 150 50 213 202 11.2
ST2007059C 122 50 187 186 1.0
ST2007113A 115 50 194 1249 19.0
ST2007114A 175 50 190 161 29.3
ST2007411A 150 60 216 188 28.3
ST2007517A 170 50 197 186 11.5

Average 132 55 187 202 14.6

'Manure rates are based on manure analysis.

il s R

10 of 11 trials 50 pounds of N was profitabl{a




Year

2000
2001
2002
2003
2004
2005
2006
2007

Table 3

Eight years of 'manure + 50' for corn after soybeans

Manure b 4

PURIERY Rainfall N rate Manure

of sites
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11
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Yield Response to Fertilizer N (bushel/acre)
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