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What is poultry manure and litter?

Poultry manure is the organic waste material
from poultry consisting of animal feces and urine.
Poultry litter refers to the manure mixed with some of
the bedding material or litter (wood shavings or
sawdust) and feathers (Figure 1). This publication
dealswith litter. Poultry houses are regularly cleaned
out by removing athin layer of the bedding along
with the manure (Figure 2). The most common
source of poultry litter in Floridais from broiler
houses (Figure 3). Most of the litter from poultry
houses in northern Florida is composted under a
covered structure for several weeks to start the
decomposition process. Currently, there are no
restrictions on the use of poultry manure for
vegetable crop production. However, fresh animal
manures are known to harbor human pathogens, such
asE. Coli or Salmonella spp. Factors that mitigate the
possibility of vegetable contamination include the use
of composted manure instead of fresh manure,
incorporating the manure in the soil, and using
polyethylene mulch to cover the soil.

Poultry manure is an excellent fertilizer material
because of its high nutrient content, especially for
nitrogen (N), phosphorus (P), and potassium (K).
These nutrients plus others come largely from the
bird feces. Manures decompose (mineralize) in the
soil releasing nutrients for crop uptake. If poultry
litter isreadily available locally, it can help reduce
fertilizer costsin vegetable production. The vegetable
producer should conduct a cost analysis between litter
and chemical fertilizers to determine the economic
benefit. A listing of nutrient concentrationsin typical
poultry manure or litter is presented in Table 1.

In addition to supplying nutrients, poultry
manure or litter serves as a soil amendment
increasing the soil organic matter content. The added
organic matter increases the moisture holding
capacity of the soil, lowers soil bulk density, and
improves overall soil structure, thusincreasing the
efficiency of the crop production and irrigation.
Organic matter accumulation in the soil will depend
largely on the type of manure or litter, rainfall, and on
soil type and temperature. Thereislittle information
about how rapidly poultry litter will mineralizein
sandy soils under mulched-vegetable production
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systemsin Florida. Some research is underway to
determine the mineralization rate and
nutrient-supplying capacity of poultry manure and
litter.

Figure 1. Typical broiler poultry house ready for clean-out.

Credits: G. Hochmut

Figure 2. Machine used to scrape a layer of litter (manure
and bedding) in the poultry house. Credits: J. Jones

S —

Figure 3. Poultry manure (litter) ready to apply to a
vegetable field. Credits: G: Hochmuth

What plant nutrients are typically
found in poultry litter?

The key to proper use of manures as plant
nutrient sources comes in the knowledge of the
nutrient content and the nutrient requirement of the
crop to be fertilized with nutrients from manure or
litter. Many laboratories offer manure nutrient
analyses to determine specific nutrient contents and
make recommendations for use as a fertilizer for
vegetables. These analyses can be done at the
University of Florida Livestock Waste Testing
Laboratory on the campus of the University of
Florida, in Gainesville: http://soilslab.ifas.ufl.edu.
Litters are organic materials and are similar to mixed
chemical fertilizersin that the manure supplies an
array of nutrients, some of which may not be required
by a crop on a particular soil. Phosphorus (P) will
build up in most soils where manures are used
frequently, because all manures contain P and most
soilsin Floridaretain much of the P applied. Poultry
litter might not be the most suitable fertilizer chosen
for asoil in awatershed where there are concerns
about existing high levels of soil-P.

The actual nutrient content of manures may vary
from one livestock operation to another or even over
time at asingle operation. Factors that contribute to
this variation include: the number of animals per
operation, composition of the animal feed ration,
design of the waste management system including
the presence of intermixed bedding materials (litter),
and season. Therefore, livestock manures should be
sampled and analyzed to determine their nutrient
concentrations before a sound nutrient management
plan can be designed and implemented.

What are some considerations of
using poultry litter in vegetable
production?

Environmental considerations. Utilizing poultry
manure as afertilizer is recommended as a best
management practice (BMP) when applied to meet
crop nutrient needs in conjunction with appropriate
soil tests. AsaBMP, using poultry litter in crop
production removes the manure from concentrated
areas where there is potential for nutrient runoff. The
most common procedure for determining the amount
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of manure to add per acre isto consider the manure's
N content and the N needs of the crop. In areas where
off-site P movement (leaching or run-off) can lead to
eutrophication of surface waters, P rather than N
should be the factor determining application rate of
manure.

How much of the fertilizer requirement should be
applied from manure? Typically soil testing labs
recommend supplying up to 50% of the nutrient
requirements from manure. Thisis agood rule of
thumb, but can be modified where multiple crops will
be grown™ in succession on the same mulched bed.
There are several challenges with attempting to
supply 100% of the fertilizer from manure. Since the
manure rel eases about 50% of its nutrients upon
mineralization within the first year, one would need
to apply high rates of manureto get all the nutrient
requirements for that year. Then there would be
significant nutrient left to mineralize over the
intervening non-crop period. These nutrients could be
lost to runoff or leaching unless there was a cover
crop planted after mulch removal, or another crop
planted immediately on the mulched beds. Also, if the
C:N ratio of the applied litter is high, the nutrient
release can be delayed or limited and piling up of
high amounts of manure on plant beds can interfere
with plant emergence. The user should inquire about
the degree of composting and how mature the
compost is; generally, composting speeds the
decomposition and availability of nutrients.
Variations in composting periods and among sources
make laboratory analyses important.

Economic considerations. Poultry manureis
considered a"low-analysis' nutrient source. That is, it
contains low concentrations of plant nutrients.
Therefore, costs for moving and applying manure are
typically not favorable compared with high-analysis
chemical fertilizers. Economic considerations for
using manure will include: its overall nutrient value,
the proximity to the fields where it will be applied,
and other values to the manure that are not available
from chemical fertilizers (organic matter for
example). Another consideration might be the
longevity of the manure's nutrient supplying
capacity. In this regard, the manure might be similar
in function to a controlled-release fertilizer, therefore
obviating the need for (and costs associated with)

nutrient side-dressing or injection into adrip
irrigation system.

Figure 4. Poultry manure (litter) being applied in research
plots to determine manure mineralization rates and crop
response to rates of manure. The manure will be
incorporated in the soil with drip irrigation and polyethylene
mulch applied to the beds to grow vegetables. Credits: G:
Hochmuth

Figure 5. Responses of muskmelon to rates of manure;
foreground is recommended rate of fertilizer from manure;
behind are plants with no fertilizer. Credits: G: Hochmuth

Mineralization rates in sandy soils. Since
manures and litters are organic materials, they will
decompose or mineralize in aerated soils such aswe
have in Florida. Mineralization rates of manure
materials in warm, moist, sandy soils are rapid, and
this factor must be taken into account when
calculating the application rate for crop production.
Laboratories typically take into account the
mineralization rate in soils when making
recommendations for manure application. Most labs
assume that 50% of the manure will be mineralized
and release nutrientsin the first year, the remaining
nutrients will be held in the organic matter for later
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release at about 50% of the remaining amounts each
year. These release rates were devel oped in northern
states and no such rates have been devel oped for
Florida. Based on preliminary research conducted at
the North Florida Research and Education Center
(NFREC), near Live Oak, the rates of mineralization
for Florida appear to be greater than for northern
states, probably nearly complete over athree-year
span. The mineralization and release of N from
manuresis of particular concern where nitrate
contamination of water bodiesis an issue. If manure
were applied at rates that would release more N than a
crop could remove, then nitrate could be lost to
leaching to the groundwater. This environmental
aspect is becoming an important consideration for
regular testing of manures and their application at
appropriate rates for crop utilization. Devel opment of
the nutrient management plan is a sound investment
to avoid environmental issues.

Muskmelon marketable fruit yield responses to poultry manure
fertilization, Spring 2006, Live Oak, FI
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Figure 6. Marketable yield responses to poultry manure
fertilization, Spring 2006, Live Oak, FL.
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Figure 7. Mineralized soil nitrogen during the 8 weeks of
active crop growth period. The Manure" treatment
consisted of 100% N from ammonium nitrate (F).
Treatments are expressed as the % of crop N supplied
from manure-remainder was supplied from ammonium
nitrate.

Several seasons of research, funded by the
Florida Department of Agriculture and Consumer
Services, Office of Agricultural Water Policy, has

recently been completed by the University of Florida
NFREC-Suwannee Valley near Live Oak, to evaluate
the mineralization rate for typical poultry manure
with litter (Figure 3). The treatments are presented in
Table 2 and the application of manure shown in
Figure 4. Crop responses are shown in Figure 5. The
results from all three seasons were similar. The
results from the final season, 2006, showed that
poultry manure can be used successfully for mulched
vegetable production. Applying 25% to 100% of the
total N needs of the crop from manure resulted in
similar crop yields (Figure 6). As the proportion of
poultry manure or litter used to supply the total N
exceeded 25 to 50%, greater amounts of N remained
in the soil to be mineralized late in the season (Figure
7). Greater rates will risk leaching losses of N from
unmineralized manure late in the season or after the
crop season is completed.

Other examples of research with
poultry manure in vegetable
production in Florida

Poultry manure applied at rates recommended
from a manure analysis can be used successfully to
grow vegetables. The following graph presents the
results of a study conducted at the NFREC-SV near
Live Oak, FL in 2000 (Figure 8). The project
compared watermelon production with three fertilizer
treatments. (1) the IFAS recommended rate (150
Ib/acre N), (2)1.5 x the IFAS recommended rate, and
(3) the IFAS recommended rate with 50% of the N
from manure. The third treatment resulted in the
highest fruit yield.
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Figure 8. Watermelon yield with soluble N at IFAS rate
and 1.5 X IFAS recommended rate (150 Ib/acre), and
recommended poultry manure rate assuming 50%
mineralization, spring 2000, Live Oak, FL.
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Other studies conducted in the 1990s with
eggplant, cabbage, and squash (Hochmuth et al.,
1993; 1997) showed poultry manure can be
successfully used as a source of nutrients for mulched
vegetables. Mineralization rate is rapid so that little
nutrient value remains for a second crop, if the
recommended rate of manure was used for the first
crop.

Steps for using manure in a
mulched-bed system for vegetable
production

Step 1. Determine a sour ce for manure and
confirm the economic benefit. Ideally, the grower will
want a dependabl e source that can supply the needed
amountsin timely order.

Step 2. Determine the fertilizer
recommendations for the crop by submitting a
representative soil sampleto the IFAS Extension
Soil Testing Lab at http://soildab.ifas.ufl.edu which
provides a standard soil test for lime and nutrient
requirements and standard IFAS nutrient
recommendations. Guidelines for sampling poultry
manure can be found at http://edis.ifas.ufl.edu/SS495

As part of step 2, determine the nutrient content
of the manure and the rates of application for
specific crops. The IFAS Livestock Waste Testing
Lab (LWTL) follows the Standardized Nutrient
Recommendations and provides the recommended
rates calculated on a broadcast-acre basis, i.e.,
uniformly spread over the surface of the acre. For
mulched crops, we recommend applying this amount
of manure to the bedded area only, so that all the
nutrients in the manure are in the soil under the
mulch and available to the crop.

Step 3. Calibrate the manure spreader to apply

the recommended rates of manure. A carefully
calibrated manure spreader should be used for the
manure application that can drop the manurein a
wide band in the area where the planting bed will be
made. This application technique will place all of the
manure in the planting area, resulting in al of the
manure ending up in the root zone under the mulch.
Information on calibrating manure spreaders can be
found at

http://www.engr.uga.edu/service/extension/
publications/c825-cd.html and at
http://www.ces.purdue.edu/extmedia/AY /AY -
277.html

Step 4. Apply the manurein timely manner.
Manure for mulched vegetable production should be
applied as close to planting as possible. It is possible
to lose asignificant portion of the nitrogen in the
manure from volatilization if it isleft on the soil
surface for several days prior to incorporation (Figure
9).

Figure 9. Manure spreader that can be used to apply
manure for mulched vegetable crop production. Credits: J.
Jones

Step 4. Following spreading of the manure, the
manure should be thoroughly incorporated by
rototilling. The drip-irrigation tubing and the plastic
mulch can be applied after bedding (Figure 10).

Figure 10. Incorporating manure in the beds for vegetable
production. Credits: G: Hochmuth
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Collecting poultry manure samples

V egetable growers should have a plan with the
supplier of the manure to be used for crop production
so that adequate sampling and analyses can be
completed before the fertilizer programis
determined. A sample about 1 month ahead of
application provides enough time to have the sample
analyzed and time to cal culate the amount of manure
needed. Sampling methods are described in detail in
the publication HS 938 "Collecting a poultry litter
samplefor analysis' available at
http://edis.ifas.ufl.edu/SS495. Manure should be
stored under cover, such asin a concrete-floor stack
barn (Figure 11) in the time before field application.
A second sample at the time of field application will
allow accurate calculation of the nutrients applied
from the manure. All samples should be as
representative as possible of the bulk manure and
carefully packaged for delivery to the laboratory
(Figure 12). To see acopy of the manure sample
submission form, please go to
http://soilslab.ifas.ufl.edu/ESTL %20Pages/
ManureAnalysis.htm

Figure 11. Poultry manure stored in a covered stack
composting barn. Credits: J. Jones

Choose a laboratory

Growers should consult with the lab that will do
the analyses to be sure the recommendations are
supported by research. Research documentation
should reflect manure use under warm, humid, sandy
soil growing conditions.

Figure 12. Manure sample ready for delivery to the
laboratory. Credits: J. Jones

Who should use the manure-testing
service?

» Livestock producers who would like to use
livestock waste as a nutrient source, soil
amendment or animal feed.

* Crop producers who plan to use livestock waste
for application to cropland.

» Homeowners who plan to use livestock waste as
afertilizer or soil amendment.

How do | use ther service?

Simply contact your local county extension
office personnel. They will make an appointment to
discuss your manure management system and provide
advice in the collection of waste samplesto be
analyzed. The laboratory results and specific manure
management recommendations will be provided
within two weeks via your extension agent.

What will the laboratory provide?

The UF/IFASLWTL, located at the IFAS
Analytical Services Laboratoriesin Gainesville, will
provide N, P, and K contents, solids, and pH analyses
of livestock waste samples. The following specific
analyses will be provided:

1. Total Solids - Isthe dried weight of the
submitted sample divided by its original weight
or volume. Useful in determining the residues
from land application.
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2. Ash - Isthe weight of the dried solids after
ignition at 555°C divided by its original weight.
The difference between the total solids and ash
content is the organic matter in the sample which
is useful in determining soil amendment
properties and mineralization rates after
application.

3. Total Kjeldahl Nitrogen - Is determined by the
Kjeldahl procedure which measures the organic
and ammonia nitrogen in the submitted sample.
Thisvaue includes al nitrogen except nitrate
and nitrite which arein low concentrationsin
manure samples.

4. Ammonium Nitrogen - |sthe common
inorganic form in which nitrogen exists in waste
and waste water samples. Ammonium can be
rapidly converted to ammonia gas under basic
(high pH) soil conditions. Ammoniais highly
volatile and is useful in estimating potential
losses of nitrogen before it becomes available for
plant use.

5. Total Phosphorus (P) - Isthe total phosphorus
in the submitted sample as determined by the
persulfate digestion, stannous chloride method at
the LWTL. NOTE: Results are given as
elemental P and therefore must be multiplied by
2.3 1o be converted to P,O_.

6. Total Potassium (K) - Isthe total potassium in
the submitted sample as determined by theion
specific electrode method. NOTE: Results are
given as elemental K and therefore must be
multiplied by 1.2 to be converted to K,O.

7. pH - Isameasure of the acidity / alkalinity of
the submitted sample. A pH of 7 is neutral, a pH
lessthan 7 isacidic, and apH greater than 7 is
alkaline. High pH can increase the volatilization
of ammonia from the sample.

For more information about BMPs and
implementation on your farm, please see the
Agronomic and Vegetable Crops BMP Manual for
Florida
http://www.floridaagwaterpolicy.com/PDFs/BMPs/
vegetable& agronomicCrops.pdf Also contact you
local UF/IFAS County Extension Office:

http://solutionsforyourlife.ufl.edu/map/index.html, or
visit the EDIS Web site: http://edis.ifas.ufl.edu
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Table 1. Average nutrient composition of poultry manures”.

Manure Type Total N Ammonium (NH4-N) Phosphorus (as P205) Potassium (as KZO)

Broiler Ib/ton

Fresh (no litter) 26 10 17 11
Broiler house litter” 72 11 78 46
Breeder house litter” 31 7 54 31
Stockpiled litter® 36 8 80 34
Layer

Fresh (no litter) 26 6 22 11
Undercage scraped3 28 14 31 20
Highrise stored” 38 18 56 30

Ib/1,000 gallons
Liquid slurry® 62 42 59 37
Anaerobic lagoon sludge 26 8 92 13
Ib/acre-inch
Anaerobic lagoon liquid 180 155 45 265

'Source: Biological and Agricultural Engineering Dept., North Carolina State University, as reported in "Poultry Manure as a
Fertilizer Source," 1997, Soil Facts fact sheet AG 439-5 authored by J.P. Zublena, J.C. Barker, and T.A. Carter,
http://www.soil.ncsu.edu/publications/Soilfacts/AG-439-05/

North Carolina Coop. Ext. Serv., Raleigh.
Annual manure and litter accumulation; typical litter base is sawdust, wood shavings, or peanut hulls.
*Manure collected within two days.
*Annual manure accumulation on unpaved surfaces.
®Six to 12 months' accumulation of manure, excess water usage, and storage-surface rainfall surplus; does not include fresh
water for flushing.
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Table 2. Fertilizer treatments (rate based on N) used in poultry manure mineralization study with muskmelon at NFREC-SV,
Spring, 2006.

Treatment Percentage of Manure From manure ( Ibs/A)
recommended N from: ton/acre
Manure Ammonium N PZO5 K20
nitrate
1 0 100 0 0 0 0
2 25 75 0.73 38 50 34
3 50 50 1.44 75 98 66
4 75 25 1.92 100 130 88
5 100 0 2.88 150 196 132
6 125 0 3.61 188 245 166
7 0 0 0 0 0 0






