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Cropping System | Manure Storage

Recycling nutrients (including manure nutrients) is fundamental.

Smaller AFOs: Focus on Internal Recycling
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Recycling nutrients is fundamental.

N

@eighboring crop farms are essential to recycling




Second key to “Good Steward” AFO and
protecting water quality
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Utilize local manure nutrients in
crop production systems prior to
Importing outside nutrients!
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Manure’s Fertility Benefit

= Organic Nitrogen
= Slow release N available as soils warm
= Ammonium — N

= Soll incorporation is essential to conserve
= Readily available to plant

= Phosphorus
= Not mobile if erosion Is controlled

m Potassium & micro-nutrients

EXTENSION






Nutrient Value of Beef Feedlot Manure
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2. 2017 fertilizer prices + value for potash + 596 yield increase
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																																																																																																														Value resulting for fields needing supplemental N, P, and K and experiencing 5% yield increase.

		Nutrient Concentration																										Low Value Estimate																																																																										Nutrient replacement value for N, P, and micro-nutrients.

				% of wet weight (ASABE D384.2)																										Solid Nutrient		Liquid Nutrient				$/ton		$/ton		$/1000 gal		$/1000 gal		$/ton		$/ton		$/ton		lb/ton		lb/1000 gal

		Nutrient		Manure		Beef Feedlot		Broiler		Pig Finish		Dairy		Layer-CC		Layyer-EC		Layer-AV										$/lb		Avaialbility		Avaialbility		Nutrient		Beef Feedlot		Broiler Litter		Pig Finisher		Dairy		Layer-CC		Layyer-EC		Layer-AV		Beef-Bedded Confinement Barn		Beef - Deep Pit

		TKN				1.18				0.7		0.3		2.03		2.71		1.85										0		0		0		TKN		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0																																																												Beef open lot manure

		Ammonium N				0.1				0.5		0.14		0.97		1.22		0.88										0.35		0		0.95		NH4-N		$   - 0		$   - 0		$   13.87		$   3.88		$   - 0		$   - 0		$   - 0		$   - 0		$   8.30																																																						$14				$28

		Organic N				1.08				0.2		0.16		1.06		1.49		0.97										0.35		0.5		0.6		Organic N		$   3.78		$   9.63		$   3.50		$   2.80		$   3.71		$   5.22		$   3.40		$   3.05		$   5.24																																																								per ton

		P				0.5		1.1		0.21		0.13		0.79		0.79		1.21										0.4		1		1		Phosphate		$   9.16		$   19.60		$   16.04		$   9.93		$   14.47		$   14.47		$   22.17		$   4.44		$   9.04

		K				1.25		1.37		0.24		0.4		1.29		1.39		1.31										0		1		1		Potash		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

		S				0.1305		0.6		0.04		0.0736		0.43		0.32		0.4										0.34		1		1		S		$   0.89		$   4.08		$   1.13		$   2.09		$   2.92		$   2.18		$   2.72		$   0.87		$   0.88

		Fe				0.2841		0.1855				0.0625		0.03		0.03		0.03												1		1		Fe		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

		Zn				0.0085		0.032		0.0085		0.0025		0.02		0.02		0.02										2.9		1		1		Zn		$   0.49		$   1.86		$   2.06		$   0.60		$   1.16		$   1.16		$   1.16		$   0.24		$   0.49

		Nutrient Concentration																																Total		$   14.32		$   35.16		$   36.60		$   19.31		$   22.27		$   23.02		$   29.44		$   8.59		$   23.94

						lb/ton		lb/ton		lb/1000 gal		lb/1000 gal								Beef-Bedded Confinement Barn		Beef - Deep Pit																												30		https://articles.extension.org/pages/67056/managing-odors-neighbor-relations-and-estimating-setbacks-for-animal-feeding-operations																																																								Beef Bedded Pack Manure

		Conversion		Nutrient		Beef Feedlot		Broiler Litter		Pig Finisher		Dairy		Layer-CC		Layyer-EC		Layer-AV		lb/ton		lb/1000 gal						High Value Estimate																																																																														$9				$15

		1		TKN		24		65		58		25		41		54		37		19		50								Solid Nutrient		Liquid Nutrient				$/ton		$/ton		$/1000 gal		$/1000 gal		$/ton		$/ton		$/ton		lb/ton		lb/1000 gal																																																								per ton

		1		Ammonium N		2		10		42		12		19		24		18		2		25						$/lb		Avaialbility		Avaialbility		Nutrient		Beef Feedlot		Broiler Litter		Pig Finisher		Dairy		Layer-CC		Layyer-EC		Layer-AV		Beef-Bedded Confinement Barn		Beef - Deep Pit

		1		Organic N		22		55		17		13		21		30		19		17		25						0		0		0		TKN		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

		2.29		Phosphate		23		49		40		25		36		36		55		11		23						0.35		0		0.95		NH4-N		$   - 0		$   - 0		$   13.87		$   3.88		$   - 0		$   - 0		$   - 0		$   - 0		$   8.30

		1.2		Potash		30		46		24		40		31		33		31		13		37						0.35		0.5		0.6		Organic N		$   3.78		$   9.63		$   3.50		$   2.80		$   3.71		$   5.22		$   3.40		$   3.05		$   5.24

		1		S		3		12		3		6		9		6		8		3		3						0.4		1		1		Phosphate		$   9.16		$   19.60		$   16.04		$   9.93		$   14.47		$   14.47		$   22.17		$   4.44		$   9.04		$550/t superphosphate

		1		Fe		6		4		0		5		1		1		1										0.4		1		1		Potash		$   12.00		$   18.40		$   9.61		$   16.01		$   12.38		$   13.34		$   12.58		$   5.20		$   14.64		$550/t Muriate of Potash

		1		Zn		0.17		0.64		0.71		0.21		0.40		0.40		0.40		0.08		0.17						0.34		1		1		S		$   0.89		$   4.08		$   1.13		$   2.09		$   2.92		$   2.18		$   2.72		$   0.87		$   0.88

																														1		1		Fe		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0																																																								Beef Deep Pit Manure

		Ton/1000gal  for 75% of N				19		7		4		10		19		13		21		23		5						2.9		1		1		Zn		$   0.49		$   1.86		$   2.06		$   0.60		$   1.16		$   1.16		$   1.16		$   0.24		$   0.49																																																						$24				$46

				NH3 N		0		0		0.95		0.95		0		0		0		0		0.95						$/bu		bu/ac				5% Yield Increase		$   1.89		$   4.81		$   8.68		$   3.34		$   1.85		$   2.61		$   1.70		$   1.52		$   6.77																																																								per 1,000 gallons

				org N		0.5		0.5		0.6		0.6		0.5		0.5		0.5		0.5		0.6						3.5		10

																																		Total		$   26.32		$   53.56		$   46.21		$   35.32		$   34.65		$   36.37		$   42.02		$   13.79		$   38.58																																																																										0.064

																																		Total		$   28.21		$   58.37		$   54.89		$   38.66		$   36.51		$   38.98		$   43.72		$   15.32		$   45.35

		Beef-Bedded Confinement Barn:  R. Euken. 2010. A Survey of Manure Characteristics from Bedded Confinement Buildings for Feedlot Beef Production-Final Report.  Iowa State University Digital Repository.  AS656, ASL R2526.

																												% of Manures Value						Nutrient		Beef Feedlot		Broiler Litter		Pig Finisher		Dairy		Layer-CC		Layyer-EC		Layer-AV		Beef-Bedded Confinement Barn		Beef - Deep Pit

																												Lower Value						NH4-N		0%		0%		38%		20%		0%		0%		0%		0%		35%

		Beef- Deep Pit:  A, Dicastanzo, N. M. Kenny Rambo, and A Nesseth. 2015 Fertilizer value of manure.  Agricultural Utilization Research Institute																																Organic N		26%		27%		10%		15%		17%		23%		12%		35%		22%

																																		Phosphate		64%		56%		44%		51%		65%		63%		75%		52%		38%

		Red values:  No values found for Zn and S(Deep Pit only).  Assumed Beef Feedlot values*(P in Beef Feedlot/P in Bedded Pack or Deep Pit manure)																																Potash		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																		S		6%		12%		3%		11%		13%		9%		9%		10%		4%

																																		Fe		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																		Zn		3%		5%		6%		3%		5%		5%		4%		3%		2%

																												% of Manures Value						Nutrient		Beef Feedlot		Broiler Litter		Pig Finisher		Dairy		Layer-CC		Layyer-EC		Layer-AV		Beef-Bedded Confinement Barn		Beef - Deep Pit

																												Lower Value						NH4-N		0%		0%		25%		10%		0%		0%		0%		0%		18%

																																		Organic N		13%		16%		6%		7%		10%		13%		8%		20%		12%

																																		Phosphate		32%		34%		29%		26%		40%		37%		51%		29%		20%

																																		Potash		43%		32%		18%		41%		34%		34%		29%		34%		32%

																																		S		3%		7%		2%		5%		8%		6%		6%		6%		2%

																																		Fe		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																		Zn		2%		3%		4%		2%		3%		3%		3%		2%		1%

																																		5% Yield Increase		7%		8%		16%		9%		5%		7%		4%		10%		15%

		User inputs are in yellow

														Nutrient replacement value for N, P, and micro-nutrients.										Value resulting for fields needing supplemental N, P, and K and experiencing 5% yield increase.

		Value of Beef Feedlot Manure																																																																				Pig Finisher		Pig Finisher

				Beef Feedlot		Beef Feedlot		Increased																																														Additional value resulting for field requiring potassium														Nutrient		$/1000 gal		$/1000 gal

				Low Value		High Value		Yield														Beef open lot manure																																																0		0

		Nutrient		$/ton		$/ton														$14				$28																																												Ammonium-N		14		14

		NH4-N		$   - 0		$   - 0		$   - 0														per ton																																														Organic N		4		4

		Organic N		$   3.78		$   3.78		$   3.78																																																												Phosphorus		16		16

		P		$   9.16		$   9.16		$   9.16																																																												Potassium		0		10

		K		$   - 0		$   12.00		$   12.00																																																												Sulfur		1		1

		S		$   0.89		$   0.89		$   0.89																																																														0		0

		Fe		$   - 0		$   - 0		$   - 0																																																												Zinc		2		2

		Zn		$   0.49		$   0.49		$   0.49																																																												Total		37		46

								$   1.89

		Total		$   14.32		$   26.32		$   28.21														Broiler Litter

																				$35				$58

		Value of Broiler Litter																				per ton

				Broiler Litter		Broiler Litter		Increased																																																		$   26		per ton

				Low Value		High Value		Yield

		Nutrient		$/ton		$/ton

		TKN

		NH4-N		$   - 0		$   - 0		$   - 0

		Organic-N		$   9.63		$   9.63		$   9.63

		P		$   19.60		$   19.60		$   19.60

		K		$   - 0		$   18.40		$   18.40														Swine Finisher Manure

		S		$   4.08		$   4.08		$   4.08												$37				$56

		Fe		$   - 0		$   - 0		$   - 0														per 1,000 gallons

		Zn		$   1.86		$   1.86		$   1.86

								$   4.81

		Total		$   35.16		$   53.56		$   58.37

		Value of Swine Finisher Manure

				Pig Finisher		Pig Finisher		Increased

				Low Value		High Value		Yield

		Nutrient		$/1000 gal		$/1000 gal

		NH4-N		$   13.87		$   13.87		$   13.87														Dairy Slurry Manure

		Organic-N		$   3.50		$   3.50		$   3.50												$19				$39																																		$   54		per ton

		P		$   16.04		$   16.04		$   16.04														per 1,000 gallons

		K		$   - 0		$   9.61		$   9.61

		S		$   1.13		$   1.13		$   1.13

		Fe		$   - 0		$   - 0		$   - 0

		Zn		$   2.06		$   2.06		$   2.06

		Yield Increase						$   8.68

		Total		$   36.60		$   46.21		$   54.89

		Value of Dairy Slurry Manure

				Dairy		Dairy		Increased														Poultry Layer (Conventional Cage) Manure

				Low Value		High Value		Yield												$22/ton				$37/ton

		Nutrient		$/1000 gal		$/1000 gal

		NH4-N		$   3.88		$   3.88		$   3.88

		Organic-N		$   2.80		$   2.80		$   2.80

		P		$   9.93		$   9.93		$   9.93

		K		$   - 0		$   16.01		$   16.01

		S		$   2.09		$   2.09		$   2.09

		Fe		$   - 0		$   - 0		$   - 0

		Zn		$   0.60		$   0.60		$   0.60

		Yield Increase						$   3.34

		Total		$   19.31		$   35.32		$   38.66																																						$   39				/ 1000 gal.

																																																										$   46		/ 1000 gallons

		Value of Poultry Layer Manure - Conventional Cage

				Layer-CC		Layer-CC		Increased

				Low Value		High Value		Yield

		Nutrient		$/ton		$/ton

		NH4-N		$   - 0		$   - 0		$   - 0

		Organic-N		$   3.71		$   3.71		$   3.71

		P		$   14.47		$   14.47		$   14.47

		K		$   - 0		$   12.38		$   12.38

		S		$   2.92		$   2.92		$   2.92

		Fe		$   - 0		$   - 0		$   - 0

		Zn		$   1.16		$   1.16		$   1.16

		Yield Increase						$   1.85

		Total		$   22.27		$   34.65		$   36.51

		Value of Beef Bedded Pack Manure

				Bedded Pack		Deep Pit		Increased

				Low Value		High Value		Yield

		Nutrient		$/ton		$/ton

		NH4-N		$   - 0		$   - 0		$   - 0																																																		$   35		$/1000 gal

		Organic N		$   3.05		$   3.05		$   3.05

		P		$   4.44		$   4.44		$   4.44

		K		$   - 0		$   5.20		$   5.20

		S		$   0.87		$   0.87		$   0.87

		Fe		$   - 0		$   - 0		$   - 0

		Zn		$   0.24		$   0.24		$   0.24

		Yield Increase						$   1.52

		Total		$   8.59		$   13.79		$   15.32

		Value of Beed Deep Pit Manure

				Bedded Pack		Deep Pit		Increased

				Low Value		High Value		Yield

		Nutrient		0		0

		NH4-N		$   8.30		$   8.30		$   8.30

		Organic N		$   5.24		$   5.24		$   5.24

		P		$   9.04		$   9.04		$   9.04

		K		$   - 0		$   14.64		$   14.64

		S		$   0.88		$   0.88		$   0.88

		Fe		$   - 0		$   - 0		$   - 0

		Zn		$   0.49		$   0.49		$   0.49

		Yield Increase						$   6.77

		Total		$   23.94		$   38.58		$   45.35
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				Nutrient replacement value for N, P, and micro-nutrients.								Value resulting for fields needing supplemental K and experiencing 5% yield increase.

				Value of beef open lot manure.

						$   - 0		per ton								$   - 0		per ton

				Value of Broiler Litter

						$   - 0		per ton								$   - 0		per ton

				Value of Swine Finisher Manure

						$   - 0		per 1,000 gallons								$   - 0		per 1,000 gallons

				Value of Dairy Slurry Manure

						$   - 0		per 1,000 gallons								$   - 0		per 1,000 gallons

				Value if Poultry Layer (Conventional Cage) Manure

						$   - 0		per ton								$   - 0		per ton





				Poultry Manure Characteristics																		43650		birds capacity				6		flocks/yr

																												Houses		1		4		8

																																																How much land is needed to use the Nitrogen? Phosphorus?

																										Typical Lab Analysis				Approximate Litter Production (lbs or tons/year)1

																				Nutrients						(lbs/wet ton)				1 house		4 houses		8 houses								(lbs/6# bird marketed)												Land Required (acres)

																						Ammonium N				10				3,400		13,600		27,200		lbs						0.013												1 house		4 houses		8 houses

																						Organic N				55				18,900		75,400		150,900		lbs						0.072						200 bushel/ac continuous corn

																						Phosphate				49				16,800		67,000		134,100		lbs						0.064								Nitrogen				60		230		450

																						Potash				46				15,700		62,600		125,300		lbs						0.060								Phosphorus				270		1,090		2,180

																						S				12				4,100		16,300		32,700		lbs						0.016

																						Fe				3.7				1,300		5,100		10,100		lbs						0.0048						200 bushel/ac corn and 65 bushel/ac soybean rotation

																						Zn				0.6				200		900		1,700		lbs						0.0008								Nitrogen				50		210		420

																				Moisture						71%																								Phosphorus				270		1,090		2,170

																				Quantity Litter Produced										340		1,362		2,724		tons						2.6

																				1.  Assume 43,650 birds are delivered for processing per flock.

																				NH4, Organic N, and Phosphate values are fromChesepeake Bay Study, March 2016.

																				Assumed 15%/85% split of NH4/Organic N - Chastain paper from SC

																				Calculated  K2), S,, Fe, and Zn production per bird based upon Chastain paper from SC and 2.6 lbs litter/finished bird

						What is the nutrient and $ value of manure?

						Nutrient Concentration				Beef Feedlot		Broiler Litter		Pig Finisher

										(Lbs/ton)		(Lbs/ton)		(lbs/1,000 gal)

								Ammonium N		2		10		42

								Organic N		22		55		17

								Phosphate		23		49		40

								Potash		30		46		24

								S		3		12		3

								Fe		6		4		0

								Zn		0.2		1		1

						Manure's Fertility Value				($/ton)		($/ton)		($/1,000 gal)

								Incorporated Immediately		$11 to $33		$22 to $56		$28 to $58

								Surface Applied		$11 to $32		$18 to $49		$16 to $41

						Low value-2017 fertilizer price, no value for potassium

						High value -typical fertilizer price for past 5 years, potassium valued in full.

						What is a typical nutrient  value of manure?

						Nutrient Concentration				Beef Feedlot		Broiler Litter		Pig Finisher

										(Lbs/ton)		(Lbs/ton)		(lbs/1,000 gal)

								Ammonium N		2		10		42

								Organic N		22		55		17

								Phosphate		23		49		40





		

		Broiler Litter Estimates

				Iron

		Average		1855

		Count		50

		St Dev		1343

				Jason Holmes, LA data

				809

				575

				1930

				1100

				2920

				1320

				695

				633

				900

				2830

				4720

				1070

				2300

				1320

				1930

				2100

				1250

				1730

				1340

				2740

				4620

				3930

				1300

				1020

				1010

				1310

				1510

				2590

				1250

				1490

				6790

				910

				619

				1040

				798

				757

				815

				998

				3550

				3400

				4850

				1270

				1830

				1820

				912

				964

				907

				771

				1870

				3630





		

																		Nutrients Removed in harvested part (lb/acre) at user specified yield level

																						lbs nutrient/bushel

																																								Fertility (lb/ac)

																		Crop				Nitrogen		Phosphorus		Potassium				Nitrogen		P2O5		K20				Yield (bu/ac)		Nitrogen		P2O5		K20

																		Corn-Field, for grain (shelled, yellow dent, grade #1)				0.79		0.15		0.17				0.79		0.35		0.20				200		159		69		40

																		Soybean, for grain				3.54		0.36		0.83				3.54		0.83		1.01				65		230		54		65

																		Wheat-Bread-Hard Red Winter, for grain				1.22		0.23		0.26				1.22		0.53		0.31						73		32		19

																																0		0				60

						How much manure or litter should I apply?

						Assumptions

								Yield		Assumed N Rate		P2O5 Removal

								(bu/ac)		(lbs/ac)

						Corn		200		200		69

						Soybeans		65		0		54

						Wheat		60		70		32

								0

						Poultry Manure Rate (T/Ac) if not incorporated												Broiler Litter

										Based upon N		P2O5 Removal						N		Available N		Available P		Available K20

						Corn				15		1.8						55		13.75		39		33

						Soybeans				0		1.4						55		13.75		39		33

						Wheat				?		0.8						55		8.25		39		33

						Beef Feedlot Solids Rate (T/Ac) if not incorporated												Feedlot Manure

										Based upon N		Based upon P2O5						N		Available N		Available P		Available K20

						Corn				37		3.8						22		5.4		18		33

						Soybeans				0		2.9						22		5.4		18		33

						Wheat				?		1.7						22		2.7		18		33

						Swine Finisher Rate (1,000 Gal./Ac) if injected												Swine Manure

										Based upon N		Based upon P2O5						Organic N		Amonium-N		Available N		Available P		Available K20

						Corn				4		2.2						17		42		47.538		32		33

						Soybeans				0		1.7						17		42		47.538		32		33

						Wheat				1		1.0						17		42		47.538		32		33





				Treatment		Bulk Density (lbs/ft3)		Soil Organic Matter (%)		Soil pH

				0 to 2 inch soil sample:

				Compost		65 to 66		5.2 to 5.8		7.4

				No Compost		70		3.9		5.8

				2 to 4 inch soil sample:

				Compost		76		3.5		6.9 to 7.0

				No Compost		77		3		5.5





		User inputs are in yellow								HVR- Hidden Valley Ranch manure analysis										CC- Conventional Cage, EC-Enriched Colony, AV-Aviary :  Egg laying facilites evaluated by " Lin, X., R Zhang, S. Jiang, H El-Mashad. 2017. Losses of solids, moisture, nitrogen, phosphorus, potassium, carbon, and sulfure from laying-hen manure in storage facilities. Water Air Soil Pollut (2017) 228: 102."

		Nutrient Concentration																Low Value Estimate

				% of wet weight																Solid Manure Nutrient Availability		Liquid Manure Nutrient Availability																												Manure Value for Alternative Layer Housing Systems

		Nutrient		Manure		Layer-HVR		Layer-CC		Layyer-EC		Layer-AV

		TKN				3.26		2.03		2.71		1.85														Layer-HVR		Layer-CC		Layyer-EC		Layer-AV

		Ammonium N				0.93		0.97		1.22		0.88						$/lb						Nutrient		$/ton		$/ton		$/ton		$/ton

		Organic N				2.33		1.06		1.49		0.97						0		0		0		TKN		0		0		0		0

		P				0.7		0.79		0.79		1.21						0.3		0.5		0.95		NH4-N		3		3		4		3

		K				1.41		1.29		1.39		1.31						0.3		0.5		0.6		Organic N		7		3		4		3

		S				0.34		0.43		0.32		0.4						0.4		1		1		Phosphate		13		14		14		22

		Fe				0.03		0.03		0.03		0.03						0		1		1		Potash		0		0		0		0		No value for K

		Zn				0.02		0.02		0.02		0.02						0.34		1		1		S		2		3		2		3

																				1		1		Fe		0		0		0		0

		Nutrient Concentration																2.9		1		1		Zn		1		1		1		1

						lb/ton		lb/ton		lb/ton		lb/ton						0																						30

		Conversion		Nutrient		Layer-HVR		Layer-CC		Layyer-EC		Layer-AV												Total		26		25		26		32

		1		TKN		65		41		54		37

		1		Ammonium N		19		19		24		18						High Value Estimate

		1		Organic N		47		21		30		19								Solid Manure Nutrient Availability		Liquid Manure Nutrient Availability

		2.29		Phosphate		32		36		36		55

		1.2		Potash		34		31		33		31														Layer-HVR		Layer-CC		Layyer-EC		Layer-AV														Value  =		$   26		per ton										Value  =		$   49		per ton

		1		S		7		9		6		8						$/lb						Nutrient		$/ton		$/ton		$/ton		$/ton

		1		Fe		1		1		1		1						0		0		0		TKN		0		0		0		0

		1		Zn		0		0		0		0						0.4		0.5		0		NH4-N		4		4		5		4

																		0.4		0.5		0.6		Organic N		9		4		7		5

																		0.55		1		1		Phosphate		18		20		20		30		$550/t superphosphate

																		0.45		1		1		Potash		15		14		15		14		$550/t Muriate of Potash

																		0.34		1		1		S		2		3		2		3																																																																																				0.064

																				1		1		Fe		0		0		0		0

																		2.9		1		1		Zn		1		1		1		1

																								Total		49		46		50		57

																Low		High						Low		High						Low		High

																$/ton		Layer-HVR						$/ton		$/ton						$/ton		$/ton

														Nutrient		0		$/ton				Nutrient		0		0				Nutrient		0		0

														TKN		0		0				TKN		0		0				TKN		0		0

														NH4-N		3		4				NH4-N		3		4				NH4-N		3		4												Value  =		$   25		per ton										Value  =		$   46		per ton

														Organic N		7		9				Organic N		3		4				Organic N		3		5

														P		13		17.633				P		14		20				P		22		30

														K		0		15.228				K		0		14				K		0		14

														S		2		2.312				S		3		3				S		3		3

														Fe		0		0				Fe		0		0				Fe		0		0

														Zn		1.16		1.16				Zn		1		1				Zn		1		1

														Total		$   26		$   49				Total		$   25		$   46				Total		$   32		$   57

																																														Value  =		$   32		per ton										Value  =		$   57		per ton

																																										Asumes: $0.3/lb N; $0.4/lb P2O5; $0/lb K20; $0.34/lb S; $2.9/lb Zn														Asumes: $0.4/lb N; $0.55/lb P2O5; $0.45/lb K20; $0.34/lb S; $2.9/lb Zn

																																										1.  Lin, X., R Zhang, S. Jiang, H El-Mashad. 2017. Losses of solids, moisture, nitrogen, phosphorus, potassium, carbon, and sulfure from laying-hen manure in storage facilities. Water Air Soil Pollut (2017) 228: 102.
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																				Total P Feed

								Imported Feed																						Finished Steer

						80%		0.0												14.4		lbs P								8		lbs P

						60%		0.0

						40%		0.0

						20%		0.0

																						Manure

																						Harvested

								Yearling														11.8		lbs P						Manure Exported for Balance

								5.4		Lbs P																				% Imp Feed				Exported Manure				Imported P - 20% of Feed P

																														80%				0		lbs P		0.0

																														60%				0		lbs P		0.0

																														40%				0		lbs P		0.0

																														20%				0		lbs P		0.0

														Home Feed										Manure for Farm

														20%		0.0

														40%		0.0

														60%		0.0

														80%		0.0
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		DTN Retail Fertilizer Trends: Prices Appear to be Stabilizing

		http://agfax.com/2017/11/02/dtn-retail-fertilizer-trends-prices-appear-to-be-stabilizing/

		By Todd Neeley, DTN Staff Reporter November 2, 2017												http://www.farmfutures.com/story-weekly-fertilizer-review-0-30765

														http://agfax.com/2017/11/02/dtn-retail-fertilizer-trends-prices-appear-to-be-stabilizing/

		DRY				18-46-0		0.46						11-52-00		0.52						0-0-60		0.6								0.46

				Date Range		DAP								MAP								POTASH								UREA		$/lb N

				Oct 24-28 2016		436		$   0.40						451		$   0.37						313		$   0.26						317		$   0.34

				Nov 21-25 2016		436		$   0.40						445		$   0.36						316		$   0.26						328		$   0.36

				Dec 19-23 2016		432		$   0.39						437		$   0.35						321		$   0.27						336		$   0.37

				Jan 16-20 2017		430		$   0.39						443		$   0.36						324		$   0.27						346		$   0.38

				Feb 13-17 2017		432		$   0.39						450		$   0.37						332		$   0.28						357		$   0.39

				Mar 13-17 2017		443		$   0.41						462		$   0.38						337		$   0.28						360		$   0.39

				Apr 10-13 2017		437		$   0.40						466		$   0.38						338		$   0.28						353		$   0.38

				May 8-12 2017		437		$   0.40						466		$   0.38						340		$   0.28						351		$   0.38

				Jun 5-9 2017		438		$   0.40						469		$   0.38						339		$   0.28						338		$   0.37

				Jul 3-7 2017		436		$   0.40						467		$   0.38						339		$   0.28						325		$   0.35

				Jul 31-Aug 4 2017		434		$   0.40						463		$   0.38						339		$   0.28						311		$   0.34

				Aug 28-Sept 1 2017		433		$   0.39						457		$   0.37						338		$   0.28						303		$   0.33

				Sep 15-29 2017		432		$   0.39						453		$   0.37						348		$   0.29						321		$   0.35

				Oct 23-27 2017		431		$   0.39						453		$   0.37						347		$   0.29						325		$   0.35

				LIQUID		10-34-0		0.34		% P2O5								82-0-0								28-0-0								32-0-0

				Date Range		10-34-0		$/lb P2O5						ANHYD		$/lb N		0.82				UAN28		$/lb N		0.28				UAN32		$/lb N		0.32

				Oct 24-28 2016		452		$   0.56						472		$   0.29						224		$   0.40						262		$   0.41

				Nov 21-25 2016		445		$   0.55						465		$   0.28						218		$   0.39						256		$   0.40

				Dec 19-23 2016		442		$   0.55						468		$   0.29						217		$   0.39						255		$   0.40

				Jan 16-20 2017		437		$   0.54						478		$   0.29						235		$   0.42						267		$   0.42

				Feb 13-17 2017		440		$   0.54						491		$   0.30						240		$   0.43						276		$   0.43

				Mar 13-17 2017		441		$   0.55						507		$   0.31						247		$   0.44						280		$   0.44

				Apr 10-13 2017		441		$   0.55						505		$   0.31						247		$   0.44						280		$   0.44

				May 8-12 2017		437		$   0.54						508		$   0.31						247		$   0.44						280		$   0.44

				Jun 5-9 2017		435		$   0.54						503		$   0.31						246		$   0.44						278		$   0.43

				Jul 3-7 2017		432		$   0.53						462		$   0.28						236		$   0.42						268		$   0.42

				Jul 31-Aug 4 2017		426		$   0.52						418		$   0.25						227		$   0.41						262		$   0.41

				Aug 28-Sept 1 2017		418		$   0.51						417		$   0.25						215		$   0.38						248		$   0.39

				Sep 15-29 2017		413		$   0.50						396		$   0.24						208		$   0.37						243		$   0.38

				Oct 23-27 2017		407		$   0.50						393		$   0.24						205		$   0.37						262		$   0.41

				Value of N for subtraction						$   70.00		/ ton

				Assumed value of N in product						$   0.35		/ lb
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																																																																																																														Value resulting for fields needing supplemental N, P, and K and experiencing 5% yield increase.

		Nutrient Concentration																										Low Value Estimate																																																																										Nutrient replacement value for N, P, and micro-nutrients.

				% of wet weight (ASABE D384.2)																										Solid Nutrient		Liquid Nutrient				$/ton		$/ton		$/1000 gal		$/1000 gal		$/ton		$/ton		$/ton		lb/ton		lb/1000 gal

		Nutrient		Manure		Beef Feedlot		Broiler		Pig Finish		Dairy		Layer-CC		Layyer-EC		Layer-AV										$/lb		Avaialbility		Avaialbility		Nutrient		Beef Feedlot		Broiler Litter		Pig Finisher		Dairy		Layer-CC		Layyer-EC		Layer-AV		Beef-Bedded Confinement Barn		Beef - Deep Pit

		TKN				1.18				0.7		0.3		2.03		2.71		1.85										0		0		0		TKN		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0																																																												Beef open lot manure

		Ammonium N				0.1				0.5		0.14		0.97		1.22		0.88										0.35		0		0.95		NH4-N		$   - 0		$   - 0		$   13.87		$   3.88		$   - 0		$   - 0		$   - 0		$   - 0		$   8.30																																																						$14				$28

		Organic N				1.08				0.2		0.16		1.06		1.49		0.97										0.35		0.5		0.6		Organic N		$   3.78		$   9.63		$   3.50		$   2.80		$   3.71		$   5.22		$   3.40		$   3.05		$   5.24																																																								per ton

		P				0.5		1.1		0.21		0.13		0.79		0.79		1.21										0.4		1		1		Phosphate		$   9.16		$   19.60		$   16.04		$   9.93		$   14.47		$   14.47		$   22.17		$   4.44		$   9.04

		K				1.25		1.37		0.24		0.4		1.29		1.39		1.31										0		1		1		Potash		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

		S				0.1305		0.6		0.04		0.0736		0.43		0.32		0.4										0.34		1		1		S		$   0.89		$   4.08		$   1.13		$   2.09		$   2.92		$   2.18		$   2.72		$   0.87		$   0.88

		Fe				0.2841		0.1855				0.0625		0.03		0.03		0.03												1		1		Fe		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

		Zn				0.0085		0.032		0.0085		0.0025		0.02		0.02		0.02										2.9		1		1		Zn		$   0.49		$   1.86		$   2.06		$   0.60		$   1.16		$   1.16		$   1.16		$   0.24		$   0.49

		Nutrient Concentration																																Total		$   14.32		$   35.16		$   36.60		$   19.31		$   22.27		$   23.02		$   29.44		$   8.59		$   23.94

						lb/ton		lb/ton		lb/1000 gal		lb/1000 gal								Beef-Bedded Confinement Barn		Beef - Deep Pit																												30		https://articles.extension.org/pages/67056/managing-odors-neighbor-relations-and-estimating-setbacks-for-animal-feeding-operations																																																								Beef Bedded Pack Manure

		Conversion		Nutrient		Beef Feedlot		Broiler Litter		Pig Finisher		Dairy		Layer-CC		Layyer-EC		Layer-AV		lb/ton		lb/1000 gal						High Value Estimate																																																																														$9				$15

		1		TKN		24		65		58		25		41		54		37		19		50								Solid Nutrient		Liquid Nutrient				$/ton		$/ton		$/1000 gal		$/1000 gal		$/ton		$/ton		$/ton		lb/ton		lb/1000 gal																																																								per ton

		1		Ammonium N		2		10		42		12		19		24		18		2		25						$/lb		Avaialbility		Avaialbility		Nutrient		Beef Feedlot		Broiler Litter		Pig Finisher		Dairy		Layer-CC		Layyer-EC		Layer-AV		Beef-Bedded Confinement Barn		Beef - Deep Pit

		1		Organic N		22		55		17		13		21		30		19		17		25						0		0		0		TKN		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

		2.29		Phosphate		23		49		40		25		36		36		55		11		23						0.35		0		0.95		NH4-N		$   - 0		$   - 0		$   13.87		$   3.88		$   - 0		$   - 0		$   - 0		$   - 0		$   8.30

		1.2		Potash		30		46		24		40		31		33		31		13		37						0.35		0.5		0.6		Organic N		$   3.78		$   9.63		$   3.50		$   2.80		$   3.71		$   5.22		$   3.40		$   3.05		$   5.24

		1		S		3		12		3		6		9		6		8		3		3						0.4		1		1		Phosphate		$   9.16		$   19.60		$   16.04		$   9.93		$   14.47		$   14.47		$   22.17		$   4.44		$   9.04		$550/t superphosphate

		1		Fe		6		4		0		5		1		1		1										0.4		1		1		Potash		$   12.00		$   18.40		$   9.61		$   16.01		$   12.38		$   13.34		$   12.58		$   5.20		$   14.64		$550/t Muriate of Potash

		1		Zn		0.17		0.64		0.71		0.21		0.40		0.40		0.40		0.08		0.17						0.34		1		1		S		$   0.89		$   4.08		$   1.13		$   2.09		$   2.92		$   2.18		$   2.72		$   0.87		$   0.88

																														1		1		Fe		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0																																																								Beef Deep Pit Manure

		Ton/1000gal  for 75% of N				19		7		4		10		19		13		21		23		5						2.9		1		1		Zn		$   0.49		$   1.86		$   2.06		$   0.60		$   1.16		$   1.16		$   1.16		$   0.24		$   0.49																																																						$24				$46

				NH3 N		0		0		0.95		0.95		0		0		0		0		0.95						$/bu		bu/ac				5% Yield Increase		$   1.89		$   4.81		$   8.68		$   3.34		$   1.85		$   2.61		$   1.70		$   1.52		$   6.77																																																								per 1,000 gallons

				org N		0.5		0.5		0.6		0.6		0.5		0.5		0.5		0.5		0.6						3.5		10

																																		Total		$   26.32		$   53.56		$   46.21		$   35.32		$   34.65		$   36.37		$   42.02		$   13.79		$   38.58																																																																										0.064

																																		Total		$   28.21		$   58.37		$   54.89		$   38.66		$   36.51		$   38.98		$   43.72		$   15.32		$   45.35

		Beef-Bedded Confinement Barn:  R. Euken. 2010. A Survey of Manure Characteristics from Bedded Confinement Buildings for Feedlot Beef Production-Final Report.  Iowa State University Digital Repository.  AS656, ASL R2526.

																												% of Manures Value						Nutrient		Beef Feedlot		Broiler Litter		Pig Finisher		Dairy		Layer-CC		Layyer-EC		Layer-AV		Beef-Bedded Confinement Barn		Beef - Deep Pit

																												Lower Value						NH4-N		0%		0%		38%		20%		0%		0%		0%		0%		35%

		Beef- Deep Pit:  A, Dicastanzo, N. M. Kenny Rambo, and A Nesseth. 2015 Fertilizer value of manure.  Agricultural Utilization Research Institute																																Organic N		26%		27%		10%		15%		17%		23%		12%		35%		22%

																																		Phosphate		64%		56%		44%		51%		65%		63%		75%		52%		38%

		Red values:  No values found for Zn and S(Deep Pit only).  Assumed Beef Feedlot values*(P in Beef Feedlot/P in Bedded Pack or Deep Pit manure)																																Potash		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																		S		6%		12%		3%		11%		13%		9%		9%		10%		4%

																																		Fe		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																		Zn		3%		5%		6%		3%		5%		5%		4%		3%		2%

																												% of Manures Value						Nutrient		Beef Feedlot		Broiler Litter		Pig Finisher		Dairy		Layer-CC		Layyer-EC		Layer-AV		Beef-Bedded Confinement Barn		Beef - Deep Pit

																												Lower Value						NH4-N		0%		0%		25%		10%		0%		0%		0%		0%		18%

																																		Organic N		13%		16%		6%		7%		10%		13%		8%		20%		12%

																																		Phosphate		32%		34%		29%		26%		40%		37%		51%		29%		20%

																																		Potash		43%		32%		18%		41%		34%		34%		29%		34%		32%

																																		S		3%		7%		2%		5%		8%		6%		6%		6%		2%

																																		Fe		0%		0%		0%		0%		0%		0%		0%		0%		0%

																																		Zn		2%		3%		4%		2%		3%		3%		3%		2%		1%

																																		5% Yield Increase		7%		8%		16%		9%		5%		7%		4%		10%		15%

		User inputs are in yellow

														Nutrient replacement value for N, P, and micro-nutrients.										Value resulting for fields needing supplemental N, P, and K and experiencing 5% yield increase.

		Value of Beef Feedlot Manure																																																																				Pig Finisher		Pig Finisher

				Beef Feedlot		Beef Feedlot		Increased																																														Additional value resulting for field requiring potassium														Nutrient		$/1000 gal		$/1000 gal

				Low Value		High Value		Yield														Beef open lot manure																																																0		0

		Nutrient		$/ton		$/ton														$14				$28																																												Ammonium-N		14		14

		NH4-N		$   - 0		$   - 0		$   - 0														per ton																																														Organic N		4		4

		Organic N		$   3.78		$   3.78		$   3.78																																																												Phosphorus		16		16

		P		$   9.16		$   9.16		$   9.16																																																												Potassium		0		10

		K		$   - 0		$   12.00		$   12.00																																																												Sulfur		1		1

		S		$   0.89		$   0.89		$   0.89																																																														0		0

		Fe		$   - 0		$   - 0		$   - 0																																																												Zinc		2		2

		Zn		$   0.49		$   0.49		$   0.49																																																												Total		37		46

								$   1.89

		Total		$   14.32		$   26.32		$   28.21														Broiler Litter

																				$35				$58

		Value of Broiler Litter																				per ton

				Broiler Litter		Broiler Litter		Increased																																																		$   26		per ton

				Low Value		High Value		Yield

		Nutrient		$/ton		$/ton

		TKN

		NH4-N		$   - 0		$   - 0		$   - 0

		Organic-N		$   9.63		$   9.63		$   9.63

		P		$   19.60		$   19.60		$   19.60

		K		$   - 0		$   18.40		$   18.40														Swine Finisher Manure

		S		$   4.08		$   4.08		$   4.08												$37				$56

		Fe		$   - 0		$   - 0		$   - 0														per 1,000 gallons

		Zn		$   1.86		$   1.86		$   1.86

								$   4.81

		Total		$   35.16		$   53.56		$   58.37

		Value of Swine Finisher Manure

				Pig Finisher		Pig Finisher		Increased

				Low Value		High Value		Yield

		Nutrient		$/1000 gal		$/1000 gal

		NH4-N		$   13.87		$   13.87		$   13.87														Dairy Slurry Manure

		Organic-N		$   3.50		$   3.50		$   3.50												$19				$39																																		$   54		per ton

		P		$   16.04		$   16.04		$   16.04														per 1,000 gallons

		K		$   - 0		$   9.61		$   9.61

		S		$   1.13		$   1.13		$   1.13

		Fe		$   - 0		$   - 0		$   - 0

		Zn		$   2.06		$   2.06		$   2.06

		Yield Increase						$   8.68

		Total		$   36.60		$   46.21		$   54.89

		Value of Dairy Slurry Manure

				Dairy		Dairy		Increased														Poultry Layer (Conventional Cage) Manure

				Low Value		High Value		Yield												$22/ton				$37/ton

		Nutrient		$/1000 gal		$/1000 gal

		NH4-N		$   3.88		$   3.88		$   3.88

		Organic-N		$   2.80		$   2.80		$   2.80

		P		$   9.93		$   9.93		$   9.93

		K		$   - 0		$   16.01		$   16.01

		S		$   2.09		$   2.09		$   2.09

		Fe		$   - 0		$   - 0		$   - 0

		Zn		$   0.60		$   0.60		$   0.60

		Yield Increase						$   3.34

		Total		$   19.31		$   35.32		$   38.66																																						$   39				/ 1000 gal.

																																																										$   46		/ 1000 gallons

		Value of Poultry Layer Manure - Conventional Cage

				Layer-CC		Layer-CC		Increased

				Low Value		High Value		Yield

		Nutrient		$/ton		$/ton

		NH4-N		$   - 0		$   - 0		$   - 0

		Organic-N		$   3.71		$   3.71		$   3.71

		P		$   14.47		$   14.47		$   14.47

		K		$   - 0		$   12.38		$   12.38

		S		$   2.92		$   2.92		$   2.92

		Fe		$   - 0		$   - 0		$   - 0

		Zn		$   1.16		$   1.16		$   1.16

		Yield Increase						$   1.85

		Total		$   22.27		$   34.65		$   36.51

		Value of Beef Bedded Pack Manure

				Bedded Pack		Deep Pit		Increased

				Low Value		High Value		Yield

		Nutrient		$/ton		$/ton

		NH4-N		$   - 0		$   - 0		$   - 0																																																		$   35		$/1000 gal

		Organic N		$   3.05		$   3.05		$   3.05

		P		$   4.44		$   4.44		$   4.44

		K		$   - 0		$   5.20		$   5.20

		S		$   0.87		$   0.87		$   0.87

		Fe		$   - 0		$   - 0		$   - 0

		Zn		$   0.24		$   0.24		$   0.24

		Yield Increase						$   1.52

		Total		$   8.59		$   13.79		$   15.32

		Value of Beed Deep Pit Manure

				Bedded Pack		Deep Pit		Increased

				Low Value		High Value		Yield

		Nutrient		0		0

		NH4-N		$   8.30		$   8.30		$   8.30

		Organic N		$   5.24		$   5.24		$   5.24

		P		$   9.04		$   9.04		$   9.04

		K		$   - 0		$   14.64		$   14.64

		S		$   0.88		$   0.88		$   0.88

		Fe		$   - 0		$   - 0		$   - 0

		Zn		$   0.49		$   0.49		$   0.49

		Yield Increase						$   6.77

		Total		$   23.94		$   38.58		$   45.35
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				Nutrient replacement value for N, P, and micro-nutrients.								Value resulting for fields needing supplemental K and experiencing 5% yield increase.

				Value of beef open lot manure.

						$   - 0		per ton								$   - 0		per ton

				Value of Broiler Litter

						$   - 0		per ton								$   - 0		per ton

				Value of Swine Finisher Manure

						$   - 0		per 1,000 gallons								$   - 0		per 1,000 gallons

				Value of Dairy Slurry Manure

						$   - 0		per 1,000 gallons								$   - 0		per 1,000 gallons

				Value if Poultry Layer (Conventional Cage) Manure

						$   - 0		per ton								$   - 0		per ton





				Poultry Manure Characteristics																		43650		birds capacity				6		flocks/yr

																												Houses		1		4		8

																																																How much land is needed to use the Nitrogen? Phosphorus?

																										Typical Lab Analysis				Approximate Litter Production (lbs or tons/year)1

																				Nutrients						(lbs/wet ton)				1 house		4 houses		8 houses								(lbs/6# bird marketed)												Land Required (acres)

																						Ammonium N				10				3,400		13,600		27,200		lbs						0.013												1 house		4 houses		8 houses

																						Organic N				55				18,900		75,400		150,900		lbs						0.072						200 bushel/ac continuous corn

																						Phosphate				49				16,800		67,000		134,100		lbs						0.064								Nitrogen				60		230		450

																						Potash				46				15,700		62,600		125,300		lbs						0.060								Phosphorus				270		1,090		2,180

																						S				12				4,100		16,300		32,700		lbs						0.016

																						Fe				3.7				1,300		5,100		10,100		lbs						0.0048						200 bushel/ac corn and 65 bushel/ac soybean rotation

																						Zn				0.6				200		900		1,700		lbs						0.0008								Nitrogen				50		210		420

																				Moisture						71%																								Phosphorus				270		1,090		2,170

																				Quantity Litter Produced										340		1,362		2,724		tons						2.6

																				1.  Assume 43,650 birds are delivered for processing per flock.

																				NH4, Organic N, and Phosphate values are fromChesepeake Bay Study, March 2016.

																				Assumed 15%/85% split of NH4/Organic N - Chastain paper from SC

																				Calculated  K2), S,, Fe, and Zn production per bird based upon Chastain paper from SC and 2.6 lbs litter/finished bird

						What is the nutrient and $ value of manure?

						Nutrient Concentration				Beef Feedlot		Broiler Litter		Pig Finisher

										(Lbs/ton)		(Lbs/ton)		(lbs/1,000 gal)

								Ammonium N		2		10		42

								Organic N		22		55		17

								Phosphate		23		49		40

								Potash		30		46		24

								S		3		12		3

								Fe		6		4		0

								Zn		0.2		1		1

						Manure's Fertility Value				($/ton)		($/ton)		($/1,000 gal)

								Incorporated Immediately		$11 to $33		$22 to $56		$28 to $58

								Surface Applied		$11 to $32		$18 to $49		$16 to $41

						Low value-2017 fertilizer price, no value for potassium

						High value -typical fertilizer price for past 5 years, potassium valued in full.

						What is a typical nutrient  value of manure?

						Nutrient Concentration				Beef Feedlot		Broiler Litter		Pig Finisher

										(Lbs/ton)		(Lbs/ton)		(lbs/1,000 gal)

								Ammonium N		2		10		42

								Organic N		22		55		17

								Phosphate		23		49		40





		

		Broiler Litter Estimates

				Iron

		Average		1855

		Count		50

		St Dev		1343

				Jason Holmes, LA data
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																		Nutrients Removed in harvested part (lb/acre) at user specified yield level

																						lbs nutrient/bushel

																																								Fertility (lb/ac)

																		Crop				Nitrogen		Phosphorus		Potassium				Nitrogen		P2O5		K20				Yield (bu/ac)		Nitrogen		P2O5		K20

																		Corn-Field, for grain (shelled, yellow dent, grade #1)				0.79		0.15		0.17				0.79		0.35		0.20				200		159		69		40

																		Soybean, for grain				3.54		0.36		0.83				3.54		0.83		1.01				65		230		54		65

																		Wheat-Bread-Hard Red Winter, for grain				1.22		0.23		0.26				1.22		0.53		0.31						73		32		19

																																0		0				60

						How much manure or litter should I apply?

						Assumptions

								Yield		Assumed N Rate		P2O5 Removal

								(bu/ac)		(lbs/ac)

						Corn		200		200		69

						Soybeans		65		0		54

						Wheat		60		70		32

								0

						Poultry Manure Rate (T/Ac) if not incorporated												Broiler Litter

										Based upon N		P2O5 Removal						N		Available N		Available P		Available K20

						Corn				15		1.8						55		13.75		39		33

						Soybeans				0		1.4						55		13.75		39		33

						Wheat				?		0.8						55		8.25		39		33

						Beef Feedlot Solids Rate (T/Ac) if not incorporated												Feedlot Manure

										Based upon N		Based upon P2O5						N		Available N		Available P		Available K20

						Corn				37		3.8						22		5.4		18		33

						Soybeans				0		2.9						22		5.4		18		33

						Wheat				?		1.7						22		2.7		18		33

						Swine Finisher Rate (1,000 Gal./Ac) if injected												Swine Manure

										Based upon N		Based upon P2O5						Organic N		Amonium-N		Available N		Available P		Available K20

						Corn				4		2.2						17		42		47.538		32		33

						Soybeans				0		1.7						17		42		47.538		32		33

						Wheat				1		1.0						17		42		47.538		32		33





				Treatment		Bulk Density (lbs/ft3)		Soil Organic Matter (%)		Soil pH

				0 to 2 inch soil sample:

				Compost		65 to 66		5.2 to 5.8		7.4

				No Compost		70		3.9		5.8

				2 to 4 inch soil sample:

				Compost		76		3.5		6.9 to 7.0

				No Compost		77		3		5.5





		User inputs are in yellow								HVR- Hidden Valley Ranch manure analysis										CC- Conventional Cage, EC-Enriched Colony, AV-Aviary :  Egg laying facilites evaluated by " Lin, X., R Zhang, S. Jiang, H El-Mashad. 2017. Losses of solids, moisture, nitrogen, phosphorus, potassium, carbon, and sulfure from laying-hen manure in storage facilities. Water Air Soil Pollut (2017) 228: 102."

		Nutrient Concentration																Low Value Estimate

				% of wet weight																Solid Manure Nutrient Availability		Liquid Manure Nutrient Availability																												Manure Value for Alternative Layer Housing Systems

		Nutrient		Manure		Layer-HVR		Layer-CC		Layyer-EC		Layer-AV

		TKN				3.26		2.03		2.71		1.85														Layer-HVR		Layer-CC		Layyer-EC		Layer-AV

		Ammonium N				0.93		0.97		1.22		0.88						$/lb						Nutrient		$/ton		$/ton		$/ton		$/ton

		Organic N				2.33		1.06		1.49		0.97						0		0		0		TKN		0		0		0		0

		P				0.7		0.79		0.79		1.21						0.3		0.5		0.95		NH4-N		3		3		4		3

		K				1.41		1.29		1.39		1.31						0.3		0.5		0.6		Organic N		7		3		4		3

		S				0.34		0.43		0.32		0.4						0.4		1		1		Phosphate		13		14		14		22

		Fe				0.03		0.03		0.03		0.03						0		1		1		Potash		0		0		0		0		No value for K

		Zn				0.02		0.02		0.02		0.02						0.34		1		1		S		2		3		2		3

																				1		1		Fe		0		0		0		0

		Nutrient Concentration																2.9		1		1		Zn		1		1		1		1

						lb/ton		lb/ton		lb/ton		lb/ton						0																						30

		Conversion		Nutrient		Layer-HVR		Layer-CC		Layyer-EC		Layer-AV												Total		26		25		26		32

		1		TKN		65		41		54		37

		1		Ammonium N		19		19		24		18						High Value Estimate

		1		Organic N		47		21		30		19								Solid Manure Nutrient Availability		Liquid Manure Nutrient Availability

		2.29		Phosphate		32		36		36		55

		1.2		Potash		34		31		33		31														Layer-HVR		Layer-CC		Layyer-EC		Layer-AV														Value  =		$   26		per ton										Value  =		$   49		per ton

		1		S		7		9		6		8						$/lb						Nutrient		$/ton		$/ton		$/ton		$/ton

		1		Fe		1		1		1		1						0		0		0		TKN		0		0		0		0

		1		Zn		0		0		0		0						0.4		0.5		0		NH4-N		4		4		5		4

																		0.4		0.5		0.6		Organic N		9		4		7		5

																		0.55		1		1		Phosphate		18		20		20		30		$550/t superphosphate

																		0.45		1		1		Potash		15		14		15		14		$550/t Muriate of Potash

																		0.34		1		1		S		2		3		2		3																																																																																				0.064

																				1		1		Fe		0		0		0		0

																		2.9		1		1		Zn		1		1		1		1

																								Total		49		46		50		57

																Low		High						Low		High						Low		High

																$/ton		Layer-HVR						$/ton		$/ton						$/ton		$/ton

														Nutrient		0		$/ton				Nutrient		0		0				Nutrient		0		0

														TKN		0		0				TKN		0		0				TKN		0		0

														NH4-N		3		4				NH4-N		3		4				NH4-N		3		4												Value  =		$   25		per ton										Value  =		$   46		per ton

														Organic N		7		9				Organic N		3		4				Organic N		3		5

														P		13		17.633				P		14		20				P		22		30

														K		0		15.228				K		0		14				K		0		14

														S		2		2.312				S		3		3				S		3		3

														Fe		0		0				Fe		0		0				Fe		0		0

														Zn		1.16		1.16				Zn		1		1				Zn		1		1

														Total		$   26		$   49				Total		$   25		$   46				Total		$   32		$   57

																																														Value  =		$   32		per ton										Value  =		$   57		per ton

																																										Asumes: $0.3/lb N; $0.4/lb P2O5; $0/lb K20; $0.34/lb S; $2.9/lb Zn														Asumes: $0.4/lb N; $0.55/lb P2O5; $0.45/lb K20; $0.34/lb S; $2.9/lb Zn

																																										1.  Lin, X., R Zhang, S. Jiang, H El-Mashad. 2017. Losses of solids, moisture, nitrogen, phosphorus, potassium, carbon, and sulfure from laying-hen manure in storage facilities. Water Air Soil Pollut (2017) 228: 102.
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																				Total P Feed

								Imported Feed																						Finished Steer

						80%		0.0												14.4		lbs P								8		lbs P

						60%		0.0

						40%		0.0

						20%		0.0

																						Manure

																						Harvested

								Yearling														11.8		lbs P						Manure Exported for Balance

								5.4		Lbs P																				% Imp Feed				Exported Manure				Imported P - 20% of Feed P

																														80%				0		lbs P		0.0

																														60%				0		lbs P		0.0

																														40%				0		lbs P		0.0

																														20%				0		lbs P		0.0

														Home Feed										Manure for Farm

														20%		0.0

														40%		0.0

														60%		0.0

														80%		0.0
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Imbalance

Imports

Exports



		DTN Retail Fertilizer Trends: Prices Appear to be Stabilizing

		http://agfax.com/2017/11/02/dtn-retail-fertilizer-trends-prices-appear-to-be-stabilizing/

		By Todd Neeley, DTN Staff Reporter November 2, 2017												http://www.farmfutures.com/story-weekly-fertilizer-review-0-30765

														http://agfax.com/2017/11/02/dtn-retail-fertilizer-trends-prices-appear-to-be-stabilizing/

		DRY				18-46-0		0.46						11-52-00		0.52						0-0-60		0.6								0.46

				Date Range		DAP								MAP								POTASH								UREA		$/lb N

				Oct 24-28 2016		436		$   0.40						451		$   0.37						313		$   0.26						317		$   0.34

				Nov 21-25 2016		436		$   0.40						445		$   0.36						316		$   0.26						328		$   0.36

				Dec 19-23 2016		432		$   0.39						437		$   0.35						321		$   0.27						336		$   0.37

				Jan 16-20 2017		430		$   0.39						443		$   0.36						324		$   0.27						346		$   0.38

				Feb 13-17 2017		432		$   0.39						450		$   0.37						332		$   0.28						357		$   0.39

				Mar 13-17 2017		443		$   0.41						462		$   0.38						337		$   0.28						360		$   0.39

				Apr 10-13 2017		437		$   0.40						466		$   0.38						338		$   0.28						353		$   0.38

				May 8-12 2017		437		$   0.40						466		$   0.38						340		$   0.28						351		$   0.38

				Jun 5-9 2017		438		$   0.40						469		$   0.38						339		$   0.28						338		$   0.37

				Jul 3-7 2017		436		$   0.40						467		$   0.38						339		$   0.28						325		$   0.35

				Jul 31-Aug 4 2017		434		$   0.40						463		$   0.38						339		$   0.28						311		$   0.34

				Aug 28-Sept 1 2017		433		$   0.39						457		$   0.37						338		$   0.28						303		$   0.33

				Sep 15-29 2017		432		$   0.39						453		$   0.37						348		$   0.29						321		$   0.35

				Oct 23-27 2017		431		$   0.39						453		$   0.37						347		$   0.29						325		$   0.35

				LIQUID		10-34-0		0.34		% P2O5								82-0-0								28-0-0								32-0-0

				Date Range		10-34-0		$/lb P2O5						ANHYD		$/lb N		0.82				UAN28		$/lb N		0.28				UAN32		$/lb N		0.32

				Oct 24-28 2016		452		$   0.56						472		$   0.29						224		$   0.40						262		$   0.41

				Nov 21-25 2016		445		$   0.55						465		$   0.28						218		$   0.39						256		$   0.40

				Dec 19-23 2016		442		$   0.55						468		$   0.29						217		$   0.39						255		$   0.40

				Jan 16-20 2017		437		$   0.54						478		$   0.29						235		$   0.42						267		$   0.42

				Feb 13-17 2017		440		$   0.54						491		$   0.30						240		$   0.43						276		$   0.43

				Mar 13-17 2017		441		$   0.55						507		$   0.31						247		$   0.44						280		$   0.44

				Apr 10-13 2017		441		$   0.55						505		$   0.31						247		$   0.44						280		$   0.44

				May 8-12 2017		437		$   0.54						508		$   0.31						247		$   0.44						280		$   0.44

				Jun 5-9 2017		435		$   0.54						503		$   0.31						246		$   0.44						278		$   0.43

				Jul 3-7 2017		432		$   0.53						462		$   0.28						236		$   0.42						268		$   0.42

				Jul 31-Aug 4 2017		426		$   0.52						418		$   0.25						227		$   0.41						262		$   0.41

				Aug 28-Sept 1 2017		418		$   0.51						417		$   0.25						215		$   0.38						248		$   0.39

				Sep 15-29 2017		413		$   0.50						396		$   0.24						208		$   0.37						243		$   0.38

				Oct 23-27 2017		407		$   0.50						393		$   0.24						205		$   0.37						262		$   0.41

				Value of N for subtraction						$   70.00		/ ton

				Assumed value of N in product						$   0.35		/ lb





n







Nutrient Value of Swine Slurry

Lower Estimate?! Higher Estimate?
$19 per 1,000 gal. $39 per 1,000 gal.
Yield
S w N H4-
P ¢ Organic-N

17% P

] 299

44% Organic-N

10% ’
1. 2017 fertilizer prices N

2. 2017 fertilizer prices + value for potash + 5% yield increase :
EXTENSION




Which Fields Benefit Most
From Manure?

Threshold Soil Test Levels for Recommending Broadcast P & K...

Crop P K

Corn 20 ppm 125 ppm
Soybeans 12 ppm 125 ppm
Wheat 30 ppm 125 ppm

IN(



0.5 mi.

Field A
Next Crop: Soybeans

B Residences

Which
Fields "7.:—\,\,

Fertilizer Recommendation
N =0 Ib/ac i
Soil Test (Bray)

P,05 =100 ppm K,O =200 ppm

EiRluaiMilL,DA

Win from S .-_
Manure’s
Fertility

O'peration

Field C
Next Crop: Corn
Fertilizer Recommendation
N = 140 Ib/ac
Soil Test (Bray)
P,05 =25 ppm K,0 =200 ppm

Value?

SR T—

Field B
Next Crop: Wheat
' Fertilizer Recommendation
N =60 Ib/ac
n Soil Test (Bray)
T i P,05 =15 ppm K,O =80 ppm

Field D
Next Crop: Corn
Fertilizer Recommendation
N = 140 Ib/ac
Soil Test (Bray)
P,O; =15 ppm K,O0 =80 ppm
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Which Fields Win from Manure’s Fertility Value?

Phosphorus. Target fields/crops:
= With <20 PPM P Bray

= Benefitting from higher soil P
requirements such as wheat

= With higher P uptake (corn silage, irrigated alfalfa)

Most manure applications deliver P needs for multiple
years - Delay returning to the same field.

IN(
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Which Fields Win from Manure’s Fertility Value?

Next,
target fields/crops needing:

= Potassium
= Nitrogen (apply ahead of non-legume crops)




Manure benefits
“Soil Health”

Manure improves
soil physical
properties and
biological properties.



Emerging Issues In Animal Agriculture

Manure effects on soil organisms and soil quality

Authors:

» Elizabeth Graham, Michigan State University Department of Crop and Soil
Sciences

OVERVIEW:

Soil guality was first defined by the
Soil Science Society of America in 1997

ol ol T Wt e =Tt s Pt W a W b Pl P Tas Wt

“When manure ... is added to the soll it is
quickly colonized by millions of o
bacteria...bacteria producing large

» Stuart Grandy, Michigan State University Department of Crop and Soil Sciences

Eression

0nC . bil
quantities of polysaccharides. These ncrases
FpLanTe
. L . . ol
polysaccharides function like sticky glue in |
- . . sl
the soil and can actually stick particles iy e
J& K&y role
- 1
together into aggregates. peleree
zal characteristics that determine :Dil for the variety of ways soils respond to mﬁrizriii; ii?;ig?fi&ii:ﬂnim
quality include: mobilization of nutri- manure additions. Studies have shown P] Pj ailable i f
ents, microbial and enz[:;rnc activity, that adding organic amendments such as prant-avarablc INOrganic forms.
effects of soil fauna and suppression of Its in increased microbial . : .
plant disease. Physical characteristics | 2P D C PCRRE RIS o ensymes are o crucal to mtment




Organic matter
value of
manure



Conclusions from Wortmann & Shapiro research in Nebraska:

1. All manures increased macro-aggregates.

2. Aggregates form quickly & persist through crop season.

130%

120%

Increase in Macro-Aggregates

Beef Beef
Manure Compost Manure

Southeast Nebraska
(loess Crete silty clay loam and
Nodaway silt-loam)

110%
100%
90%
80%
70%
60%
50%

Beef Swine MNo
Manure Manure Manure

MNMortheast Nebraska
Moody-Leisv silt loam
and Maskell loam




The Effect of Compost Application on
Erosion, Runoff and P Loss — Charles

e I
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Impact of Compost on %3 rosion
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« Composted feedlot i 87 Runoff
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2 5=-
* Applied - 1998, |
1999, 2000 at : l
crop N rate. 5 {:-'
Compost No
Compost

e

Crop years
1999-2001




Impact of Compost on
Runoff and Erosion

e Composted feedlot
manure;

o Applied - 1998,
1999, 2000 at
crop N rate.
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Which Fields Win from
Manure’s Organic Value?

Target Fields with:

= Finer texture soils.

= Lower organic matter.
= Crusting

= Low biological activity -
earthworms

m Fields commonly experiencing ponding and
drown out.




Additional Benefits of Manure

Feedlot Manure typically Treatment | 0-2" | 2-4"

produces liming effect: Soil pH
— Bauer; Eghball et al. Compost 7.4 6.9
No compost | 5.8 9.9

Additional Benefits:
— > diversity of soil organisms
— > nutrient cycling

— > disease suppression




Manure’s Value: Summary of 141 Studies
Reviewing Substitution of Manure for Fertilizer:

L. Chen, et al. 2017. How Does Recycling of Livestock Manure in Agroecosystems Affect Crop Productivity, Reactive Nitrogen Losses, and Soil Carbon Balance?
Environmental Science & Technology.

Livestock
manure

i e Crop .
2 Yields . ® "‘ﬁ% i
+5% b~y 2
& S oo
Nitrogen

Losses

Substitution
application

field
-

INEM IIELING

MBC: . :
Microbial | — +270/
olomass MBC ..:.-':'"-5'::;:'.-:"-='=-:.'-ii"3-5"':'-;:3:'5;:-?:.- +——=———| MBN — 4',.. .a.;.uqr ;; Do .,-Z'.-_:
Carbon - MBC (CH; — CC o | o ! I-

(0]~ +

MBN: +42% 36 /b Hi

Microbial : : : —l-pl

Soil N Pool
Biomass Soil C Pool i.., _____ e 2o
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Ground water



Achieving Win/Win?

Use where value is given to P first, then
fields benefitting from K and/or N.

Recognize value of
manure’s organic
matter and fields
that will benefit.

Minimize Neighbor Concerns




Odor Nuisances

What conditions cause a smoke
plume to:

e Rise and disperse?
e Hang near ground level?

Same conditions cause odors to disperse
or remain near ground level.



Importance
of Wind

D| e Ctlon Odor Plume

Edge of field and

C
C

irection of wind
efine the edges of

t

ne odor plume




Table 1. Atmospheric conditions and their risk of holding odors near the ground.!

SURFACE
WIND

SPEED
(MPH)

<4.5

2to7?

/toll

=11

DAYTIME SOLAR RADIATION

STRONG

Very Low
Risk

Very Low
Risk

Very Low
Risk

Low Risk

MODERATE

Very Low
Risk

Very Low
Risk

Low Risk

Low Risk

SLIGHT

Very Low
Risk

Low Risk

Low Risk

Low Risk

NMIGHTTIME CLOUD COVER

»50% <50%
High Risk High Risk
High Risk High Risk
Low Risk High Risk
Low Risk Low Risk

I.
EXTENSION



Avoiding
Nuisance
Odors:
Review
48-hour
weather
forecast

Which
flelds
should |
avoid?
Target?

Eaten: KENY Morfh: €100  Wiwal: «100.98 Timazsoe: Howslsen Daylight Saving Tims

LATE

HibiE

WM
DIRECTION Q==
(ESTHEITR]
I_.'l.

UTC: «f Misdel: Svislien (GFE MOS Susdance])

T P gt TN

it r TP Cimadly o Clear | Cheae ChEEp Clmady I Faidy
L] ® LOIL0N

. ! ‘;-I

&=

Wy

Ll

Avoid fields with
neighbors to
north

High Risk for
neighbors to North
- Northwest

Good drying
conditions during
daytime of all

3 days.

EXTENSION



Station: KIYR  Nerdth: 40.90

el

-gr.6l

Timazone: Certal Randard Time

UTC: -G

Model: dviaton (GFS HOE Gaidance)

Aviation Weather Forecast at York Municipal Arpt, Nebraska
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0.5 mi.

B Residences

Field A
Next Crop: Soybeans
Fertilizer Recommendation
N =0 Ib/ac
Soil Test (Bray)
P;0c =100 ppm K;O =300 ppm

High Risk — Nov. 12
Field B

Field C
MNext Crop: Corn
Fertilizer Recommendation

N = 140 Ib/ac ngh Risk — Nov. 13
Soil Test (Bray) Field A, B (?) &D

P;05=30 ppm K;0 =250 ppm

Field B
MNext Crop: Wheat
Fertilizer Recommendation
N = 60 |b/ac
Soil Test (Bray)

P50; =15 ppm K;0 = 80 ppm Field D

7 Next Crop: Corn N )
Fertilizer Recommendation \ N
B Soil Test (Bray) . )

I | P,05 =15 ppm K;O =80 ppm EXTEN S“]N




Weather Forecast for
Planning Land Application Timing

- Information needed for at least 48 hours for:

v Wind direction and speed
v SKy conditions
v Temperature

- One Example: Web Search on “US AIR Aviation Weather” or

http://www.usairnet.com/cgi-bin/launch/

Nebraska Aviation Weather Report and Forecast

EXTENSION




My Big Piles of Manure for Today

Environmentally

Sustainable AFOs
recycle manure

nutrients efficiently

Manure has
Fertility Value

Ship High in Transpor

g

e ‘f."-.—-,---uw

12 y Environmenta]ly L
Sustainable AFOs use
Local Nutrients before

Importing Outside
Nutrients

- {
Manure has
Soil & Water Quality
Value

N



Suggested References

Manure & Soil Health Blog:
https://soilhealthnexus.org/category/manure/:
 What is the economic value of manure?
 Manure impact on erosion and runoff
 Manure impact on soil aggregation

Calculating the Value of Manure for Crop Production

* Nebguide ... http://extensionpublications.unl.edu/assets/pdf/g1519.pdf

o Spreadsheet:
https://unl.box.com/shared/static/nb4wodloc3mlhy2e6¢jvg0id913jcft
K.XxIsx

Determining Crop Available Nutrients from Manure
http://extensionpubs.unl.edu/publication/9000017123651/determining-
crop-available-nutrients-from-manure-g1335/

Manure effects on soil organisms and soil quality — Michigan State
Extension publication ...
http://msue.anr.msu.edu/uploads/files/AABI/Manure%20effects%200n% ENE

20s0il%200rganisms.pdf ,
EXTENSION



https://soilhealthnexus.org/category/manure/
http://extensionpublications.unl.edu/assets/pdf/g1519.pdf
https://unl.box.com/shared/static/nb4wod1oc3m1hy2e6cjvg0id913jcftk.xlsx
http://extensionpubs.unl.edu/publication/9000017123651/determining-crop-available-nutrients-from-manure-g1335/
http://msue.anr.msu.edu/uploads/files/AABI/Manure%20effects%20on%20soil%20organisms.pdf

Suggested References

Nebraska Extension Manure Web Site:
http://Manure.UNL.edu,

search on:
“Timing Manure Application”

for “Timing Manure Application to Avoid Neighbor Nuisances”

EXTENSION


http://manure.unl.edu/

Questions & Comments

Rick Koelsch, University of Nebraska,
rkoelschl@unl.edu, 402/472-3935



mailto:rkoelsch1@unl.edu

Thank You




. Environmentally sustainable AFOs (with Take Home
AN 5|gn|f|cant land resources) ... Message

', . Recycle nutrients efficiently
im | within their farm.

linked to
neighboring
crop farms.

Environmentally sustainable AFOs (buying
feed grains and forages) are ...
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Factors are simplified into lookup tables using
your lab analysis as a reference.

Ammonium N (NH,*) Table Organic N Table
. Feces
Urine
I. Ammonium-N (NH,-N) Available this Year Il. Organic-N Available this Year?
Sidedress application’ Preplant application & Incorporated® BaquDairy Fuultry
Incorporated 1.0 Immediately 0.95 Solid (e.g. feediot) 0.25 Deep Pit 0.45
Sprinkler 0.5 One day later 050+ 070t 070t Stored Liquid 0.35 Sold with litter 0.30
Irrigation
Compost 0.15 Solid without litler 0.35
Two days later 0.25* 0.55T 0.45%
Three days later 0.15* 0.457 0.40% Swine Next year 0.15
7 or more days later 0.00* 0.407 0.00%
Preplant application & Fresh 0.5 2 years from now 007
Not Incorporated 0.0 * Solid Manure Stored Liquid 0.35 3 years from now 0.04
T Liquid Manure Applied when Air Temp is at or below
a0° F
tLiquid Manure Applied when Air Temp is above 50° F TN EXTENSION
N




Nutrient content and availabllity is affected by
several factors.

* Nutrient availability varies
with:
* Species
» Liquid/solid
« Application method, timing
* Incorporation/weather

Nﬁﬁ EXTENSION
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