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Using Nutrients More 

Efficiently 

üA necessity 

VEnvironmental reasons 

VCost/Economics 

VYield 



What nutrients should I apply? 

üFertilize if needed 

VYield loss 

üFocus $ on correct 

nutrient 

üDo not over-apply 

VAgronomic 

VEnvironmental 

(ETT, 2008)  
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Crop Uptake and Removal 
P2O5 K2O 

Crop Yield Uptake Removal Uptake Removal 

----------------------Pounds per acre----------------------- 

Potatoes 350 cwt 70 53 280 196 

Sweet 

Potatoes 
400 bu 68 52 295 224 

Tomatoes 40 tons 87 68 463 288 

Sweet Corn 90 cwt 47 13 136 26 

Corn 180 bu 102 79 240 52 

Soybeans 40 bu 38 32 144 56 

(Warneke et. al., 1992; IPNI , 2009)  



Fertilizer Cost Increase 

(http://www.nass.usda.gov/Charts_and_Maps/Agricultural_Prices/prod1.asp; USDA-NASS, 2009) 
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Are prices ñback to normalò ï  

At least as far as normal increases? 

http://www.nass.usda.gov/Charts_and_Maps/Agricultural_Prices/prod1.asp
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Common Fertilizer Analysis 

üFresh poultry litter: ~3-3-2 

üPoultry litter ash: ~0-10-10 to 0-20-20 

üSuperphosphate: 0-20-0 

üTriple super phosphate: 0-46-0 

üMuriate of potash: 0-0-60 

üAmmonium nitrate: 34-0-0 

üUrea: 0-46-0 



Poultry Litter 

üWhat is poultry litter? 

VWater (about 25% of composition) 

VBedding material 

×Sawdust 

×Rice hulls, etc. 

VBird feces 

VFeathers 

VFeed 

VValuable nutrients! 

×Worth ~$100/ton 



Problems with Poultry Litter as 

Fertilizers 

üLow nutrient concentrations 

VHauling (only about 25 miles) 

VSpreading 

üInappropriate N:P ratio compared to crop 

removal  

VPoultry litter =  2:1 

VCrop removal ~ 4:1 or higher 

üCannot be used on vegetables in raw formé 

(Bitzer and Sims, 1988; Golden et al., 2005; IPNI, 2007) 



Problem Solving 

üConcentrate poultry litter nutrients. 

VForm ash 

VCombustion/gasification/pyrolysis 

üDemonstrate ash fertilizer value. 

üReformulate the biochar or ash into 

acceptable forms for the end-user.  



Poultry Litter Ash Composition 

 

(Reiter et. al., 2006) 



Concentrated Production 



Ship ñBackò the Nutrients 
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Value of Fertilizers 

üFarmers need and want the 

nutrients! 

üFertilizer Price 
V5 year averages due to volatilityé 

VN = $0.50 per pound 
×$303 per ton for urea-ammonium nitrate solution (30-0-0) 

VP2O5 = $0.58 per pound 

×$538 per ton for triple super phosphate (0-46-0) 

VK2O = $0.41 per pound 
×$496 per ton for muriate of potash (0-0-60) 

(Economic Res. Serv., 2011) 



Fertilizer Value 

N P2O5 K 2O N P2O5 K 2O Value 

--lbs per ton ñas-isò-- ---$ per ton ñas-isò--- --$/ton-- 

Ash1 

0-14-13 
0 277 260 0 160 107 267 

Ash2 

0-18-24 
0 360 480 0 209 197 406 

Ash3 

0-16-23 
0 320 460 0 186 189 375 

PL 

3-2-3 
64 48 53 32 28 22 82 

Cost/lb. $0.50 $0.58 $0.41 



ñNew Landò 

üShip nutrients back to row crop 

grain sources. 

VCreate a nutrient balance. 

üUse on ñun-tappedò land. 

VLawns/golf courses/turf. 

VVegetables. 



Eastern Shore VA Example 

üTomato production in Virginia. 

ü6,000 acres produced per year. 

üNo poultry litter use due to 

pathological concerns. 

üShip in ñsafeò inorganic nutrient 

sources.  



Eastern Shore VA Example 

üTomatoes remove 68 lbs P2O5/acre at 

80,000 lbs/acre yield. 

ü6,000 acres = 408,000 lbs P2O5  

ü886,956 lbs triple super phosphate 

fertilizer 

ü443 tons TSP x $538/ton = $238,334 

ü443 tons x 6 = 2,658 tons poultry litter 



Arkansas PL Ash Study 

  

 

Triple Super Phosphate  Poultry Litter  Poultry Litter Ash  

Applying P Treatments  Harvesting Rice  


