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Most home poultry flocks are raised on the floor with some type of litter. (As used here, the term litter means "bedding
material." It also can mean "used bedding material," which would include not only the bedding material but also manure,
spilled feed, water, and feathers.)

What makes good litter? Good litter should

* be nontoxic to the birds (including being free of mycotoxins (/pages/6 mycotoxin) that can be produced during
certain fungal contaminations);

e be free of contaminants, such as pesticides and metals;

o be very absorbent;

» have a reasonably short drying time;

» have reduced thermal conductivity;

¢ be able to be repurposed after being used as bedding material (e.g., as a land application); and

* be readily available and relatively inexpensive.

For every small flock producer, the choice of litter is based on the appropriateness, availability, and cost of the material.

Wood Shavings

In general, the best litter is wood shavings from a soft wood, such as pine, spruce, or hemlock (with pine being the
preferred option). However, this material has become expensive to use as litter in poultry housing due to the dramatic
increase in demand in the last few years. Wood shavings now are being used to make fiberboard, paper, and cardboard
and to supply the horticulture industry with pots, compost, and mulch.

Alternatives to Wood Shavings

The increasing cost and reduced availability of wood shavings has led researchers and poultry producers to explore
alternative materials, including pine sawdust, pine bark, wood pallet pieces, pine stump chips, pine straw, paper by-
products, rice hulls, peanut hulls, ground corncobs, chopped straw, sand, and leaves. These other materials are usually
compared to wood shavings; some are as effective or nearly as effective and others are less effective as poultry litter.

Pine Sawdust

Chickens have been shown to do well on pine sawdust, although litter consumption has been a problem. Turkeys are even
more prone to litter consumption than chickens, making sawdust a less desirable choice for litter in turkey housing.
Another strike against sawdust as a bedding material for turkeys is that sawdust tends to contain aspergillosis
organisms, to which turkeys are particularly susceptible. Sawdust also contains terpenes (undesirable oils found in
conifer trees).

Pine Bark

Pine bark is a by-product of the wood industry and is available in large quantities in some locations. For broiler
production, wood bark has been shown to be as effective as pine shavings. Pine bark also has been used successfully for
layers, pullet replacements, heavy roasters, breeder replacements, and capons. The birds reared on bark performed as well
as those reared on pine shavings. However, particle size, moisture content (which affects mold content), and the amount
of wood splinters in the bark can be major concerns. For example, when particles are larger than 1 inch, increased
incidence of litter caking occurs.
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Wood Pallet Pieces

Wood pallets used in the warehouse and trucking industries have been chopped into small pieces and recycled as bedding
material for poultry. Wood fiber pellets, available as a commercial product resulting from recycling wood pallets, have
been shown to be a good bedding material. One concern, however, is that wood pallets may have held toxic materials.
Some wood pallets may be tainted with paints, fuels, pesticides, solvents, and other flammables. Also, itis important to
make sure that there are no nails in the resulting material.

Pine Stump Chips

Although performance of poultry reared on pine stumnp chips has been good, breast blisters (/pages/65865/breast-blister)
are often a problem for meat chickens raised on this material.

Pine Straw

Pine straw was found to be a poor choice for bedding material, as it caked over quickly.

Paper By-products

Shredded paper can be used as an alternative litter material; however, it has a tendency to compact and cake during the
first two weeks of use, reducing its effectiveness. If used, newspapers should be limited to only old newspapers because
some printing inks are toxic until thoroughly dried. Glossy paper should not be used because it will not absorb moisture.

Rice Hulls

Rice hulls are readily available in some parts of the country, and birds have performed well when rice hulls are used as
bedding material. Rice hulls typically are free from excessive dust, and their size, thermal conductivity, and drying rate
make them a good choice for bedding. Rice hulls can be used alone or in combination with pine shavings.

Peanut Hulls

Peanut hulls have been successfully used by broiler growers in some parts of the country, primarily in the Southeast,
where peanuts are grown.

Ground Corncobs

Corncobs are popular in areas where large amounts of corn are produced. The corncobs must be cut, and pieces should be
no larger than the size of a garden pea. If the pieces are too Jong, breast blisters (/pages/65865/breast-blister) can become a
problem. Corncobs have a high capacity to absorb moisture, but wet cobs also form mold.

Chopped Straw

Chopped straw is widely used in cereal-producing countries. Straw refers to any stemn material from grass or grains,
including barley, Bermuda grass, flax, oat, wheat, and rye. Wheat straw is the type most commonly used as a litter
material. Straw is difficult to manage and is prone to caking. If straw is used, it should be chopped to one inch or less.
Thelength of the straw is more important than the type of straw. Straw that is too long will mat over more quickly. It may
take more heat to keep straw dry.

In a study comparing chopped straw from annual rye grass, perennial rye grass, fescue, orchard grass, and pelleted rye
grass, the annual rye grass and pelleted rye proved to be superior overall to the other grass straw types. Qne producer who
had been using chopped siraw indicated that straw was harder to work with in the winter than in other seasons. As a
result, he used sawdust in the winter and chopped straw the rest of the year. Also, he found that organic crop producers
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prefer used litter that results when the original litter is straw rather than another material.

Sand

Researchers at Auburn University have investigated the use of sand as a bedding material in commercial broiler houses.
Their research has shown that broilers raised on sand performed as well as or better than those raised on pine wood
shavings. Foot pad quality also was improved. These findings were confirmed in a field study. After 10 consecutive flocks
of broilers were raised on sand as the bedding material, the broilers continued to have good growth and feed conversion.
In addition, the houses with the sand bedding had less dust, lower levels of darkling beetles (/pages/65730/darkling-beetles)
, less caking, and improved house temperatures (2°F cooler in summer and warmer in winter).

Leaves

Some small flock producers have used leaves successfully as a seasonal bedding material.

For More Information

Fowl Bedding (http://oregonprogress.oregonstate.edu/spring-1996 /fowl-bedding) . Carol Savonen, Oregon State University.

Turning Trash into Treasure: Sand as Bedding Material for Rearing Broilers
(http: //www.aaes.auburn.edu/comm/pubs/highlightsonline/springoo/sand.html) . Sarge Bilgili, Joe Hess, John Blake, and

Michael Eckman, Auburn University.

. LS.

Alternative Litter Materials for Pouli www.doestoc.com/docs /31052350 /Alternative-litter-materials-for-

Embury. Ag Facts.

Alternative Litter Matertals for Growing Poultyy (htip: //www.ces.nesu.edu/depts/poulsci/newsletter /newsletter julvod pdf) .
Jesse Grirnes, North Carolina State University.
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Broiler chickens in New South Wales are usually
grown under intensive conditions in houses that have
a semi-controlled environment, with optimum
temperature and adequate ventilation. Food and water
are provided and there is a floor covering of an
appropriate litter material.

In round figures, the broiler industry in New South
Wales produces 160 million chickens a year in 1200
poultry houses, each house having a total floor area
of around 1500 m*. The industry uses about 300 000

= NSW Agriculture

Alternative litter
materials for
poultry

Agfact A5.1.9, first edition 1987

I.S. Embury, Former, Livestock Officer (Poultry)
Division of Animal Production

(Reviewed April 2004)

m?® of litter annually in the production of fertile eggs
and meat chickens. The cost of litter, $14.00 to $18.00
per cubic metre delivered into a shed, represents a
considerable component of the on-farm cost of
broiler production.

The broiler chicken industry has been expanding at a
rate of 4 per cent a year, placing an ever-increasing
strain on the supply of litter materials. As a result,
materials once in abundant supply are becoming scarce
or unobtainable.

Broiler chickens on a litter of softwood shavings. Timber by-products are acceptable if free of

contaminants and properly managed.

ORDER NO. A5.1.9
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DESIRABLE CHARACTERISTICS

Good litter should act like blotting paper, soaking up
meisture from body wastes while providing a dry,
comfortable medium for birds to dust themselves in
and rest upon. It should therefore be capable of
drying quickly and be soft and compressible,
absorbent and buoyant.

As birds will eat some litter, the base material must be
free of any contaminants that could be absorbed into
the edible tissues of the chicken, For the same reason,
lirter materials should also be free of other
substances-including chemicals, disease organisms and
moulds-that may damage the birds® health,

Litter marterial should be dust free, with no more than
15 per cent of it consisting of particles smaller than 2
mm. Avoid materials such as bark that break up into
fine particles, thereby increasing the dust content.

A good litrer should not ‘cake’ or compact into layers:
some materials, such as oversized paper strips, end o
do this in the first two weeks of use. Litter material
should also have low thermal conductivity, to retain
warmth and act as insulation.

MATERIALS USED OVERSFAS

During the last 15 years, some countries—including
France, Ircland, Fogland, Denmark, Canada and the
United Stares-have adopted the policy of using
materials only from sources that can guarantee
freedom of their product from harmful chemicals.
Materials used in broiler sheds in such countries
include:

. timber shavings, sawdust and wood chips
produced specifically for this purpose;

. chopped straw;

° shredded paper;
° rice hulls;

. composted litter;
e pine bark;

° cora cobs;

° peanut hulls.

Numerous tests on the physical properties of these
materials have been carried out to determine the best
material in each country.

In Masch 1970, the University of Georgia published
the results of a survey on the physical propesties of
litter marerials available at that time. The survey
ranked the materials in the following order of
suitability for chicken litter:

1. pine shavings

2. rice hulls

k3 pine sawduss

4. peanut hulls

5. chopped pine straw

0. clay (not recommended}.

CHOICE OF MATERIALS 1IN NSW

For the past 35 years, the New South Wales pouliry
industry has used by-products from other industries as
lirrer materials, including dmber shavings and sawdust,
rice hulls, shredded paper, composted litter, sunflower
husks, wood chips and chopped straw.

All of these marterials are available to broiler growers
in varying quantities during the year, but tmber hy-
products, rice hulls and shredded paper are probably
the most accessible. To help growers choose the most
suitable litter material, the characteristics of each are
summatised below.

Fimber shavings and sawdust

Coarse-cut sawdust or shavings provide ideal litter
material for chickens if free of contaminants and
properly managed. Both shavings and sawdust are
available all year, usnally as by-products of furgiture
factories, sawmilling for the building industry, and
surface peclings from wood turning

Timber used in machining these products is from
several species of tree, is both local and imported in
origin, and may be cither softwood or hardwood. It
may also have been weated with presesvatives o
protect the wood from such biolegical hazards as
fungi, lyetid borers and termites. Chemicals used
include borax {sodium borate, a salt of boron) and
C.CA. {copper chrome arsenate), which are used in
both sofitwoods and hardwoods; and persistent
organochlorine insecticides. All are harmful and may
be retained in the edible dssues.

Timber by-products are acceprable for use as poultry
Hrrer only if they have come from untreated dmbers.
Broiler producers should purchase litter material from
timber mills only when the millers are willing and able
to guarantee that the by-products they supply are free
from cheraical contamination.

To avoid the risk of using contaminated by-products,
some countries {including France, Ireland, Fngland
and Denmark) now produce a softwood shaving
specifically for the intensive lvestock industry. This
may well be one of the options for the New South
Wales poultry industry in future.



Rice hulls

Rice hulls are rapidly gaining a major share of the
chicken litter matket. Their size, freedom from dust,
density, thermal conductivity, drying rate and
compressibility make them an ideal litter base.
Performance trials conducted in 1970 by the
University of Georgia showed rice bulls to be the best
litter for growing broiless.

In the past, rice hulls were considered unacceptable in
New South Wales because they often contained weed
seeds which germinated in market gardens where the
used licter was spread. This objection has now been
avercome with the development in the Murcumbidgee
Irrigation Areas of a new stenlisation process for rice
hulis, Material so treated is free of substances which
may cause a probiem.

Broiler litter based on rice hulls is now widely sought
by marker gardeners and mushroom growers for use
as a manure, because its organic base is ideally suited
to these producers. Another advantage of rice hulls is
that they are packaged in weather proof plastic-
wrapped bales which weigh about 35 kg and which can
be stacked at the farm,

Shredded paper

Now that several companies have developed products
suirable for the pouliry industry, shredded paper has
increased in popularity as a litter material. Particle size

Shredded paper baled and wrapped in plastic is casy
to stack and to keep dry.

Composted broiler litter is soft, compressible and of
even texture. Costs are low if producers can prepare
the litter themselves.,

should vary berween 2 cm and 1 em in diameter and
be produced by cutting rather than tearing or
hammering out, 1f incorrectly prepared, shredded
paper tends to compact and ‘cake’ during the first two
weeks of use,

The tendency of shredded paper to compaction can
be further reduced if producers mun the livter in the
first foew weeks of use to acrate i and break up the
layers as they form,

[t is important to ensure that only ald newsprint is
used. Some printing inks are toxic untl thoroughly
dried, and glossy paper wili not absorl moisture,

Like rice hulls, shredded paper has the further
advantage of being available in weatherproof plastic-
wrapped bales.

Composted litter

Composted litter, which may be produced by
composting old broiler litter, is a very good litter
material in all areas of the broiler shed excepr those
used for brooding baby chicks, where complete
freedom from ammoniz is required. Where producers
arc able to spare the time to prepare composted litter
themselves, the lower cost of the end product makes it
a very attractive proposition because:

* there is no need to purchase new litter;
+ dustlevels are reduced;

* disease organisms and parasites are reduced by
the high temperatures that develop during
composting;

¢ the litter has an added resale value as an organic
fertiliser becanse it contains a higher proportion
of manure and thus more plant nutrients;



* once composting has been completed, odours
are significantly reduced.

Organic market gardeners who use composted broiler
litter prefer a material based on sawdust, as it breaks
down faster during decomposition. It is claimed that
hardwood sawdust breaks down more quickly than
that from conifers.

As an organic fertiliser, composted broiler litter has
few peers-being weed free, easily incorporated into the
soil, and having a pH of 5.5 to 6.5. It is an ideal
ferdliser for strawberries, brussels sprouts, broccoli, all
seedlings, shrubs, roses and fruit trees.

Composting technique. The procedure for
composting is as follows:

¢ Remove any caked litter and foreign matter.

* Retain sufficient litter to provide a spread depth
of 10 ecm over two thirds of the shed. Remove
and dispose of the surplus litter.

¢ The litter retained inside the shed should then be
moistened and heaped for two days.

* Check the heap to ensure that it reaches a
temperature of more than 55°C.

*  After five days stir, turn or spread the heap to
aerate and mix the various layers. Moisten the
material again, if necessary, before reheaping.

* After a further two to five days, spread the
composted litter over the arca of the shed that
will not be used for brooding baby chicks.

*  Use fresh new shavings or other material in the
brooding area.

Chopped straw

Chopped straw is widely used internationally as a litter
base, especially in cereal-producing countries such as
England, France, the USA, Canada and Ireland.

In Australia wheaten straw is the most popular. It
chops cleanly and is particularly suitable as a litter with
its thick straw and ability to dry out quickly after
cutting. This comparative dryness discourages the
growth of fungi and reduces the likelihood of birds
contracting aspergillosis. The straw should be chopped
into 37 mm pieces.

As the straw tends to ‘ball’ rather than flatten out
when spread, it is best to use a side-delivery hay rake
or pitchfork it by hand to achieve an even litter of the
recommended 50 to 75 mm depth. At this depth a
standard broiler shed of 1500 m*would need about
100 m’ of chopped straw.

With wheat remaining one of Australia’s main cereal
crops, choppd wheaten straw will have a significant

role to play in providing litter material for the poultry
industry. This role will be increased once a constant
source of supply can be developed which can
guarantee that the straw is free from weed seeds and,
more importantly, from harmful pesticides and
chemicals.

Sunflower husks

Sunflower husks, which are a by-product of the
oilseed industry, make an excellent litter material
provided they can be kept dry. If they are allowed to
become wet, fungi will develop that could be harmful
to chickens. The husks make excellent litter because of
their large particle size and lack of dust. They do,
however, tend to ‘cake’ and need constant working to
maintain a friable condition. Another problem with
sunflower husks is that they may not be available
throughout the year.

Wood chips

In Australia, chips are produced by shredding
eucalypts, wattles and other species of trees and
shrubs, so the material tends to vary in chip size and
quality. Further, if oleanders or mulberries have been
shredded, the resulting material is very likely to be
toxic to chickens.

Wood chips from camphor laurel trees are said to be
effective in getting rid of spiders, so they may have a
similar effect on the black litter beetle. But the
disadvantages of this material are that it is usually
available in only small quantities and it normally costs
more than either rice hulls or sawmill wastes.

In Northern Ireland, problems of variable quantity
and availability have been overcome by growing poplar
saplings for twelve months, then harvesting and
shredding them with a machine similar to a sugarcane
harvester. This produces an excellent litter material
when properly dried.

CONCLUSIONS

Provided litter materials are free from fungi and dust,
are not derived from toxic species of plant, and have
not been treated with the salts of boron or C.C.A. or
with persistent insecticides, they should not be
harmful to poultry. Avoid litter materials known to
have any of these contaminants, and reject mill wastes
(wood shavings or sawdust) if the miller cannot
guarantee their freedom from wood preservatives and
insecticides. It is also advisable to avoid materials
contaminated with weed seeds.

Aside from these considerations, the choice of
uncontaminated litter materials will depend on
individual circumstances and on the availability and
cost of materials, which varies in different localities.
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DISCIAIMER

The information contained in this publication
is based on knoewledge and understanding ax
the thne of review April 2004. However,
because of advances in knowledge, users are
reminded of the need to ensure that
information upon which they rely is up to
date and to check currency of the infoermation
with the appropriate officer of New South
Wales Department of Agriculture or the user’s
independent adviser.

ATLWAYS READ THE LABEL

Users of agricultural chemical products must
always read the label and strictly comply with
directions on the label. Users are not absolved
from compliance with the directions on the
label by reason of any statement made, or
omitied to be made, in this publication.




