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Livestock Production by State

Poultry (chickens) Swine Cattle
Million Thousand Thousand

State egg | State head State head
1 Ilowa 1,210 |lowa 18,200 Texas 13,800
2 Ohio 620 |N.Carolina 9,900 (Kansas D 6,700
3 Indiana 555 | Minnesota 7,200 Nebraska 6,550
4  Pennsylvania 543 | lllinois 4,150 California 5,450
5 California 435 | Indiana 3,500 Oklahoma 5,400
6

Texas 435 Nebraska 3,150 Missouri 4.300
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Nutrients for Crop Production

» N is almost always needed for corn and wheat.

» P is needed for Kansas low-testing soils and to
maintain desirable soil-test levels but many
fields test high in P.

» Manure can be used to supply these nutrients
for crop production but its management may
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Manure vs Fertilizer Nutrients

» Large concentration variability.
» N-P-K content and crop needs.

» Amount of N and P availability shortly after
application.

» Expensive storage and handling, difficulty for
uniform application.
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Manure vs Fertilizer Nutrients

% Dry
Matter TotalN NH, P,O. KO
------- lbs/ton - - - - - -
Dairy 21 9 5 4 10
Beef 50 21 8 18 26
Swine 18 3 5 7 7/

/5 45
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Yields and Manure or Fertilizer N
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Early spring soil nitrate-N
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Manure Plus 100 Ib/acre
40 + N Fertilizer
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NO,- N, (ppm)
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Manure Nitrogen Availability

» Organic N available the first year compared
with fertilizer (MF-2562):
" Liquid manure: 30%
" Solid manure: 25%
= Compost: 20%

» As for fertilizers, these numbers indicate
potential availability.
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Ammonium - Organic N in Manures

Swine Lagoon
Solid Beef
Liquid Beef

Poultry

20 40 60 80
% Distribution

B Ammonium ©Organic
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Nitrogen (Ib N/ ton)

Manure Nitrogen Concentration
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Time of Manure Application

»Need to mineralize organic N?
» fall application allows more time
" puts inorganic nitrate-N at risk

»High ammonium-N content?
= spring reduces N loss potential

= fall application: soils cold enough to slow
nitrification (< 50 2F)




Manure Nitrogen Volatilization
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Is Manure N Enough ?

» Manure N availability is difficult to predict:
analysis variation, organic N release, climate,
uneven application.

» In-season assessment for more N

= crop sensing with emerging technologies still
being evaluated, such as aerial photos, hand-held
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In-season N application

: Reflectance meter
» Good for Nitrogen management. | | _

» Calibrations available using SPAD
and reflectance for some crops.
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Maximizing Efficiency of Manure N

»Use manure analysis.

» Mineralize the most of organic N:

fall may allow more time but puts inorganic
nitrate-N at risk of loss.

» Minimize ammonium volatilization:
immediate incorporation into the soil.
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Phosphorus in Animal Manures

»40 to 95% can be inorganic or simple organic
readily available P.

»Higher values for liquid swine and poultry
manure, lowest for beef.

»No easy or certain method found yet to
measure amount of soluble or available P.
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Phosphorus in Animal Manures

> P availability from manures is equal or
less than fertilizer P.

> Manure P availability is influenced by:
® Organic P mineralization.
® |nitial microbial immobilization.
® Reaction of P with manure constituents.
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Phosphorus in Animal Manures

» Recommendations for crediting manure P
recognize possibility of lower availability.

B 60-75% of manure total P considered
available.

» Evidence for higher P availability with
manure vs. fertilizer exists.

® Mechanisms may involve prevention of




P Availability in Animal Manures

» Midwestern states: 40 to 100% of P is
comparable to fertilizer for a first crop. Highest
values for liquid swine and poultry manures.
Assume 100% availability for maintenance.

»Kansas: 50% availability for all manures in

low-testing soils and 100% for maintenance.
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Crop Availability of Manure Nutrients

» No organic K, all available, no doubt.

» Variable proportion of inorganic and organic
N, P, and S. Organic forms must be

minera
> Minera

ized to be absorbed.
ization rates vary with the handling

methoc

, application method, and

climate/field conditions.
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Nutrient Availability in Practice

» All manures are heterogeneous materials,
difficult to handle.

» High nutrient variability, difficult to apply
uniformly at precise rates, uncertain climatic
conditions, high soil-test variability in
manured fields.

» This may reduce manure nutrients efficiency
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Maximizing Manure P and K Use

» Use manure and soil analyses.

» Manure P availability not an issue when using
% to full N-based manure rates (apply P for 2
Or more crops?).

» Full N-based rates applies excess K but
typically about right K for two crops.
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Relative amount of N and P in manure
and used by crops

7 SNIitrogen
EPhosphorus
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Manure N-P Ratios and Crop Needs

» N-based manure application often results in
soil P build-up over time.

» Corn-soybean rotation:
" Dairy & beef: small or no P buildup.
= Swine: small or no P buildup, may be short of P
when phytase is used.

= Poultry: large P buildu layers, less

larger for e
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Relative amount of N and P in manure
and used by crops

Crop N:P20s5 Livestock N:P20s5 N:P20s5

noodod ovcrotod availahla*

|
P removed
]

Corn grain
Soybeans o ‘ d)

Dairy manure
Alfalfa Pig slurry i

B T T . P added
Bromegra Poultry litter E T ’

._--' 2" —
0 50 100 150

Poultry manure L

P added in manure or removed by crop, Ibs
P/acre

Figure 34-8. Applying manure to meet crop N needs (about Zﬂﬂ_lbs Evai'abh_!“

N/acre) will add much more P than corn uses annually.
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Soil test interpretations and
recommendations

Soil Test Interpretations and

(& I<Sm Fertilizer Recommendations

Kansas State Umvorﬂly
Department of Agronomy MF-2586 Nutrient Management
Development of sound nutrient management tions are based on surface soil samples collected to a
programs involves knowledge of a wide range of depth of six inches. We suggest collecting a sample
information. Soil test records are an important piece from the 0 to 24 inch depth for N, S and Cl recommen-
of required information, but other factors such as soil dations and a separate (J- to 6-inch sample for pH, P, K,
moisture conditions, land ownership/tenure, crop and Zn. Fe and B soil test determinations.
cropping sequence, pest management, cultural prac- For lime, the recommended lime rate should be
tices, environmental issues, and other management adjusted to reflect the depth of lime incorporation,
items are vital for developing sound nutrient manage- while no-till and perennial crops should assume a

ment programs. It is beyond the scope of this publica- depth of 2 inches.




Why soil sampling and testmg?

» Estimate probability of nutrient response.

» Determine the amount of nlant available
NO,-N.

» ldentify fertility trends.

» Estimate long-term nuti
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Accuracy and number of subsamples

Number Of Subsamples Required For Composite Sample
Accuracy With 80% Confidence. (adapted from NDSU)
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Soil test effect on profits

Profits from soil sampling at different number of points
relative to an all-point composite

$0.50

45 bu wheat
$0.00 and 75 bu corn
Wheat= 2.31 $/bu
Corn=3.2 S/bu
N=0.23S/lb N
P=0.25 S/LB P,O;

($0.50)

($1.00)

Slacre

($1.50)

($2.00)

($2.50) ' '
10 15

Number of points in sample




Manure is a Good Nutrient Source

» But not all N is immediately available.

» Use of N-based manure rates may applies
excess P, highly affected by crop rotation.

» Incorporate manure into the soil.

» The P problem in the long-term:
" apply less manure N and use fertilizer.
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Long-term?

» Manure vs. fertilizer P effects on long-term
productivity indicate no clear advantage to
manure.

> Long-term manure applications improve
many soil characteristic associated with soil
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Summary

»Use “pre-application” manure
sample lab analysis, but go back

rates applied.
» Calibrate application equipment. [ . .
»Work with N, P, K application rate and not just
al or ton per acre.




®ICSTATE

K:n.mi State I.Innrl,-rﬂly.

Drl'.rl:rrimtnl of lgrunnm}r MF-25562

Muonure nutrient management planning hos moved
imto the spotlight in recent vears, While crop producers

have traditionally considered crop nutrents supplied by

manure, increased attention to factors influcncing
manure nuinient use can improve overall crop produc-
tion efficiency and profitability. Increasing environmen-
tal concems for surface water and groundwater, and
accelerated concentration of livestock prodoction also
hve mcreased the need for improved masore nutrent
planning. Mmnaging manure for efficient crop produc-
tiom, while manimizing potentiol envirommental coa-
cers, 15 wore complex thon suply disposing of the

Estimating Manure Nutrient
Availability

MNutrient M nnug:rﬂcrﬂ

Proper crediting of estimated nitrogen availobility from
manure is important o minimize potential problems,
Additionally, manvre 15 an important source of
phosphorus, and proper manure application manage-
ment and nutrient crediting is important in protecting
water quality. Non-point phosphoms nmoff from
agricultural fields is associated with over-enricliment
(termed “entrophication”) of some surface water bodies.
Eutroplication con resull in excessive algol ond squatic
weed growth that depletes oxygen in these waters,
resulting in fish kills and the need for affected waters 1o
be treated by public water svstems. Eutroplucation also

Avoid-water contamination
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Questions?




