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Using Nutrients More
Efficiently

U A necessity
\V/ Environmental reasons

\/ Cost/Economics
VYield oY T




What nutrients should | apply?

U Fertilize iIf needed
V Yield loss

Ui Focus $ on correct
nutrient

U Do not over-apply

\/ Agrenemic
\/ Environmental

(ETT; 2008)



Crop Uptake and Removal
P,O: K,O

Crop Yield Uptake Removal Uptake Removal

Potatoes 350 cwt 70 53 280 196
O 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 1PNI 11, 2009)



Fertilizer Cost Increase
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Common Fertilizer Analysis

U Fresh poultry litter: ~3-3-2

U Poultry litter ash: ~0-10-10 to 0-20-20
L Superphosphate: 0-20-0

U Triple super phosphate: 0-46-0

Lt Muriate of potash: 0-0-60
LEAmmonium nitrate: 34-0-0

u Urea: 0-46-0



Poultry Litter

u What Is poultry litter?
V Water (about 25% of composmon)

\/ Bedding material
x Sawdust
X Rice hulls, etc.

\/ Bird feces
\/ Feathers
\V/ Feed

\/Valuable nutrients!
x\Worth ~$100/ton




Problems with Poultry Litter as
Fertilizers

U Low nutrient concentrations
\V/ Hauling (only about 25 miles)
\/ Spreading

U Inappropriate N:P ratio compared to crop
removal

\/ Poultry litter = 2:1
\V/ Crop removal ~ 4:1' or higher

UCann:ot e cuse:-dion Ve

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



Problem Solving

U Concentrate poultry litter nutrients.
V Form ash
\V/ Combustion/gasification/pyrolysis

LI Demonstrate ash fertilizer value.

Il Reformulate the biochar or ash into
acceptable forms for the end-uUser.



Poultry Litter Ash Composition

Table 1. Select chemical properties for phosphoms (P) fertilizer sources; poultry litter ash (PLAsh), poultry htter with ahum (PLWA), poultry litter without ahum
(PLWOA), andtnple super phosphate (TSP) uzed at Pine Tree Expenment Station (PTES) m Colt, Ark. m 2003,

Chemical properties { Total on dry matter basis)

P Source pH Ec H,O N P WEER? E Ca C Mg s Na Al Fe Mn n Cu B

—(mhos  ——8———  ppm)r {25} e S B S —
PLAsh 135 45000 0.1 000 6.04 i 1077 1147 024 134 190 36372 — 4468 2019 1283 522 -
PLWA 5.0 19400 231 419 133 239 2.86 202 3410 036 337 16672 793 TI3 489 242 40 40
PLWOA 20 9,300 196 479 210 1258 3.15 383 3B67 066 063 - 316 313 468 431 424 43
TSP 2.7 — — 0.00 2010 — 000 1400 — - - - - - - -- - -

Chemmical properties {Total on “as-is™ basis)

N P2 05 WEP ;0 Ca C Mg 8 Na Al Fe Mn Zn Cu B
e e e e e e e e e e e e en L )
PLAsh 00 2766 — 2604 2202 48 308 380 1131 - g9 40 16 27 —
PLWA 644 476 0.4 532 310 5244 86 51.8 256 256 12 1.1 0.8 04 01
PLWOA 770 774 2.0 61.2 616 6220 106 102 — 03 05 08 0.7 07 01
TSP 00 9200 — 0.0 2800 — — — — — — — — — —

IWater extractable phosphors.
¥ Datanot available.

(Reiter et. al., 2006)



Concentrated Production
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Value of Fertilizers

U Farmers need and want the
nutrients!

U Fertilizer Price

V5 year--averages due t C
VN = $0.50 per pound

x-$303 per; ton for urea-ammonium nitrate solution (30-0-0)
VP;0: = $0.58 per pound

X $538 per; ton for: triple super phosphate (0-46-0)
VK50 = $0.41 per pound

X $496 per.ton for muriate of petash (0-0-60)
(Economic Res. Senv., 2011)



Fertilizer Value

--lbs per tonn aiss-

0--$ per -itselrn

1 --$fioa-s

0 277 260

0 160 107

267

0 360 480

0 209 197

406

0 320 460

0 186 189

375

64 48 53

32 28 22

82

$0.50 $0.58 $0.41




NNew Landb?o

U Ship nutrients back to row crop
grain sources.

\/ Create a nutrient balance.

uUs e, of#i-apwedo | and.
V Lawns/golf courses/turt.
\/VVegetables.



Eastern Shore VA Example

U Tomato production in Virginia.
U 6,000 acres produced per year.

U No poultry litter use due to

pathological concerns.
UShel p--inofesiafieo |1 na
SOUICES.




Eastern Shore VA Example

U Tomatoes remove 68 Ibs P,O./acre at
80,000 Ibs/acre yield.

U 6,000 acres = 408,000 Ibs P,0O.
Ll 886,956 Ibs triple super phosphate

fertilizer
Ll 443 tons

SP. x $538/ton = $238,334

443 tons x 6 = 2,658 tons poultry litter



Arkansas PL Ash Study

Triple-Super Phosphate Poultry, Litter: Poultry Litter-Ash

pplying P Treatments



