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Nitrogen (N) istypically themost costly fertilizer input used
ingrassproduction. Although asound fertility plan that
considers optional methodsof providing N to theforage
system should bethe norm, producers often wait until N
fertilizer pricesescd ate before examining aternatives.

Fertilizer should generaly be purchased based ontheprice
per pound of nutrient. Table 1indicatesthedifferencesin
N cost for different typesof N fertilizer. Although certain
sources of N fertilizer, when priced by the ton, may be
more appealing than others, consider theanalysisand the
actual cost per pound of N. Many times higher-priced
fertilizer on aper-ton basisisactually abetter purchase.
For example, ureathat is$5 more expensive per ton than
ammonium nitrate actualy hasalower cost per pound of N
when compared with ammonium nitrate. In the case of

Table 1. Nitrogen content and cost per pound of nitrogen of
various nitrogen-containing fertilizers.

ammonium sulfate, dthoughitisgeneraly the most expen-
siveform of N duetoitslow analysisfor N, if sulfuris
required based on soil test recommendation, it may bea
soundinvestment for the pasturefertility program.

Oneaspect of consderableinterest in East Texasistheuse
of broiler litter instead of inorganicfertilizer. Information
containedin Tables2 through 4 indicatesthevariousfertilizer
nutrientscontained in broiler litter. Therangeindicatesthe
variability of thelitter, but providesinformationthat canhelp
producersestimatethelevel of nutrientsbeing applied per
ton of litter.

Brailer litter can beagood source of nutrientsfor several
reasons. Besides providing the primary nutrientsN-P,O_-
K. O, there also are appreciable amounts of Ca, Mg, Cu,

Table 2. Nutrient composition of litter from 147 broiler houses
sampled in Alabama, 1977 - 1987"

Fertilizer Fertilizer N Content Fertilizer N Cost
Source Analysis  (lbs/ton) Cost' ($/ton) ($/ton)
Anhydrous
Ammonia 82-0-0 1640 360 0.21
Urea 46-0-0 920 283 0.31
Ammonium
nitrate 34-0-0 680 233 0.34
Urea-ammonium
nitrate 32-0-0 640 180 0.28
Ammoniumsulfate  21-0-0-24 420 185 0.44?

* Fertilizer prices current for spring 2001 in East Texas.
2 If sulfur is required, credit the per-ton price of ammonium sulfate with $52.80,
reducing the per-pound cost of N to $0.32.

Average Nutrient

Average Analysis Content
Dry-Weight Basis Range As-Is Basis?
(%) (%) (Ibsiton)
Moisture 19.7 15.0-39.0
Nitrogen (N) 3.9 21-6.0 62
Phosphate (P,0,) 3.7 14-8.9 59
Potassium (K,0) 25 0.8-6.2 40
Calcium (Ca) 2.2 0.8-6.1 35
Magnesium (Mg) 0.5 02-21
Sulfur (S) 0.4 0.01-0.8 6

* Ball et. al., 1998.
2 Average as-is or wet-weight values assume a moisture content of 19.7%



Table 3. Total elemental concentrations for various manures from Texas and literature.’

Total Elemental Concentrations

N P K Ca Mg Na Zn Fe Cu Mn S
Animal % Mg/kg
Dairy? 1.35 0.54 1.37 3.69 0.60 0.24 129 4430 36 195 3778
Beef® 1.36 0.53 1.54 143 0.49 0.67 91 2582 18 251 5026
Poultry* 3.15 2.4 2.61 2.98 0.61 0.76 602 2668 465 579 7661
Biosolids® 5.00 1.53 0.52 2.87 0.26 0.22 1340 2278 473 357

! Feagley and Dollar, 2002.

2 Texas data — 161 sample average, except for N (n = 160) and S and B (53 mg/kg), 13 sample average.

3 Texas data — 29 sample average, except for Cu, Mn, S, and B (40 mg/kg), 6 sample average; 23 of the 29 samples from Mathis et al., 1973.

4 Texas data — 30 sample average, except for S (8); B (79 mg/kg), 8 samples; Ca, 29 samples; and As (13 mg/kg), 6 samples.

5 Texas data — 49 sample average, except for Ca, Mg, N, Fe, and Mn have 3 samples and metals listed here have 48 samples; metals listed in mg/kg — As = 5.58; Cd =
2.85; Cr = 26.6; Pb = 48; Hg = 1.30 (46 sample average); Mo = 12.6; Ni = 18.0; Se = 5.95.

and B (Table3) brought into the pastureinthebroiler litter.
Yearly applications of litter may also raise soil pH over
time. Thiscanbecritica for theproduction of certainforage
speciesand servesto reduce overall input costs associated
with limestone application. Also provided by thelitteris
organic matter that helpstoimprove soil tilthand nutrient
and moisture holding capability. Althoughsomeproducers
areinterested in organic agriculture, thoseusing broiler litter
should realize that like all organic sources of fertilizer
nutrients, organic materia smust undergo atransformetion
fromthe organic stateto theinorganic sate before nutrients
will beavailablefor plant uptake. Thus, organicfertilizer
nutrients actually aretransformed to inorganic fertilizer
nutrients by soil microbes in a process known as
minerdization. Thistransformation period can beprolonged
by environmental factors such asextreme heat, cold, or
drought. Other factorssuch aslow soil pH canadsoimpede
minerdization. Thereis, therefore, somelagtimeinbroiler
litter application and when the nutrientswill actually be
available. Becauseof thislagtimein nutrient availability,
producersmay wishto apply broiler litter at least onemonth
prior toforagegreen-up. Usersof broiler litter should also
redizethat gpproximately 10-15% of theN isnot available
inthe application year, but will beavailablethefollowing
year. Mot of thePand K, however, areavailablethefirst
year. There may be an approximate 20-25% loss of N
containedinthebroiler litter asammoniagas. If, however,
thelitter isincorporated intothesoil, or if thelitter if rained
onwithinafew days, much lower amountsof N will belost
to the atmosphere.

Datacontainedin Tables2 and 3indicatethe primary prob-
lem associated with exclusiveuseof broiler litter asanutri-
ent sourcefor pastureforages. Theapproximately 1:1:1
(N-P,O.-K,O) ratioillustrated in Table 2 showsthat more
P,O, will be added as will N and K,O. Warm-season

perennial forage grasses, such asbermudagrass, take up
these nutrientsin aratio that more closely approximates
4:1:4(N-P,0O.-K,0). Therefore, over time, Pwill accu-
mulate at the site smply because more Pisbeing applied
than can be used by theforagegrass. Thiseffect can be
offsetif only enough litter isapplied to meet the Prequire-
ment each year for the soil andtheremainingN and K are
applied asinorganicfertilizers. Analternativeisto apply
thelitter at therequired N rate every four yearsand use
supplemental inorganic N and K.,O, if needed during the
other threeyearsof therotation. Notethat if thelitteris
applied at the N rateyearly, P soil buildup hasbeen linked
to Prunoff and surfacewater quality issuessuch aseutrophi-
cation.

When comparing thecost of broiler litter versusinorganic
fertilizer severa aspectsmust be considered. Firstisthe
cost of thelitter. If thedistanceto the broiler housesisnot
too great, litter can be agood buy when only the cost of
theN isconsdered. Evenif thedisanceandthusthefreight
chargeisgresater, broiler litter may still beagood buy when
other nutrientsareconsidered. Examinethefollowing ex-
amplewhereitisassumed thereare 60 Ibsof N per ton of
litter and a20% lossdueto vol atilization:

Litter cost = $25/ton
60 1bsN/ac - 20% = 48 IbsN/ton available
$25/48 IbsN/ton = $0.52/Ib N

1s$0.52/Ib of N agood buy? Itisnot when compared to
other N sources and prices contained in Table 1. If the
vaueof P,O, and K, O are considered, however, theprice
for N dropssignificantly. Consider thefollowing example
wheresomevauesfor P,O, ($0.24/Ib, 60 1bs/ton of litter)
and K,O ($0.15/Ib, 40 Ibsg/ton of litter) are used in the
equation.



Table4. Nutrient concentration of broiler litter and amount
contained per ton'.

Concentration Nutrient per ton

Nutrient (%) (Ibs)
1992 1993 1992 1993
N 3.57 2.08 714 416
P,O; (P) 5.75 3.77 115 (50) 75.4 (33)
K,0 3.83 313 76.6 62.6
Ca 2.80 1.58 56.0 31.6
Mg 0.68 0.49 13.6 9.8
Na 0.88 0.65 17.6 13.0
Concentration Nutrient per ton
(ppm) (Ibs)
1992 1993 1992 1993
Zn 560 485 1.13 0.98
Fe 2013 1634 4,03 3.28
Cu 739 302 1.48 0.6
Mn 627 446 1.25 0.9

"Evers, 1998.

Litter cost = $25/ton

60 IbsN/ac—20% = 48 |bsN/ton litter available

601bsP,0O, x $0.24 = $14.40 value/ton of litter for P

40K 0 x $0.15 = $6.00 value/ton of litter for K

$25/ton litter cost — ($14.40 + $6.00) = $4.60
remaining cost of litter after thevaluesfor P& K
are subtracted $4.60/48 |bs available N/ton =
$0.08/Ib N

IstheN agood buy at $0.08/Ib? You bet! But thereare
still someaspectsto consider. For example, 601bsof PO,
isenough for approximately 4 tons of bermudagrass hay
production. Unlessyou plan to harvest morethan 4 tons
of hay, you cannot valuetheadditional P,O, that isapplied
beyond the 1 ton considered in the above example except
foritsvaueinincreasing soil test phosphoruslevels. Thus,
for thesecond ton of litter applied, only the K O should be
credited, which makes the cost of a pound of N in the
second ton approximately $0.40/1b. Averaged acrosstwo
tonsof brailer litter, N woul d cost approximately $0.24/1b,
dill abargainintoday’ sfertilizer market. Evenif theliming
va ueand organic matter content arenot considered, broiler
litter can beacompetitive source of fertilizer nutrients.

To help reducefertilizer input costs, some consideration
should begivento using foragelegumessuch asclover and
vetch in the pasture system as a source for N. Where
adapted, cloversand vetch can provide up to 100 Ibsor
moreof N per acreper year. Besideslengtheningthegrazing
season and enhancing the nutritive value of theforage base,
theN input from foragelegumes can reducefertilizer costs.

Findly, when purchasing N fertilizer, thought should begiven
totherateat which the applied N will decrease soil pH.
All ammonium-containing fertilizersreleasehydrogenions
into the soil solution as part of the conversion by soil
microbes of ammonium to nitrate. Some N fertilizers,
however, haveahigher acidifying potentid than others(Fig.
1).
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Figure 1. Effect on soil pH of different N fertilizer sources after three years.
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From the data contained in Figure 1, it is apparent
ammonium sulfate hasamuch higher acidifying effect on
soil pH. Infact, among soil scientists, there is general
agreement that ammonium sulfate has three times the
acidifying effect on soil pH compared with ammonium
nitrate, urea, or ureaammonium nitratesolution. Therefore,
theincreased level of limestone (e.g., limestonerequired
more often) that may be required for the pasture system
may affect thesourceof N fertilizer used.

Purchasing N fertilizer can besimilar to purchasing anew
automobile. While there are many makes and models
around, they dl providetransportation. Someautomobiles,
however, can provide transportation at better cost than
others. Nitrogenfertilizerisnodifferent. They al provide
an essentia plant nutrient for growth. Some N sources,
however, may providealittle better value.
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