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Australian Eggs is a 
not-for‑profit company 
providing research, 
development and 
marketing of eggs for 
the benefit of all farmers 
regardless of their size, 
location or farming system. 

We grow and adapt our R&D activities to 
the industry requirements, and adopt a 
balanced portfolio of projects each year.

Our marketing channels include:

TV, MAGAZINE, RADIO AND ONLINE  
Advertising and engagement

SOCIAL MEDIA  
Advertising

ALL ABOUT EGGS 
Science-based education for primary 
and secondary school students

LIAISING WITH HEALTH CARE 
PROFESSIONALS on the health 
benefits of eating eggs

PROJECT CASE STUDY 
Darling Downs Farms, Queensland
Project Background
The potential benefits of adding wood by-products to composting 
manure to create a valuable, nitrogen-rich product for horticultural 
industries was recently investigated by the Queensland University 
of Technology, in an Australian Eggs’ funded project.

Current manure composting techniques can result in significant 
loss of nitrogen and increased methane and ammonia waste 
emissions. While adding carbon-rich material such as sawdust is 
known to increase the nitrogen content of the composted manure, 
it comes at a higher operational cost.

Project Aim
Conducted on an Egg farm in the Darling Downs region of 
Queensland, the trial aimed to establish the ideal inclusion 
rate of wood by‑products to composted manure to maximise 
nitrogen retention and economic performance.

Outcomes
Following a successful on-farm trial, egg farms can now use 
the determined inclusion rate formula to compost chicken 
manure more effectively and more profitably. 

The researchers found nitrogen losses can be significantly 
reduced when more sawdust is added to achieve a carbon 
to nitrogen ratio of 21:1. 

Conversely, suboptimal inclusion rates of sawdust resulted in 
nitrogen losses of more than 55%, representing an economic 
loss of approximately $25 per tonne of fresh manure or 
approximately $250,000 per annum for a facility that 
composts 10,000 tonnes a year. 

Greenhouse gas emissions recorded in this trial confirmed 
that stockpiling and composting poultry manure generates 
relatively low GHG emissions, compared to other manures. 

Factsheets

Australian Eggs has created a 
number of factsheets on this topic 
to help producers earn additional 
farm income from manure.

Scan this QR code to 
view the factsheets:

Composti
ng si

gnifica
nt a

mounts 
of m

ate
ria

l w
ill 

re
quire

 m
ac

hiner
y f

or t
urn

ing 

an
d han

dlin
g th

e c
omposti

ng m
ate

ria
l. C

omposti
ng ca

n be d
one u

sin
g diff

er
en

t 

typ
es

 of m
ac

hiner
y f

ro
m fr

onten
d lo

ad
er

s t
o se

lf p
ro

pell
ed

 w
indro

w tu
rn

er
s. 

Thes
e m

ac
hines

 diff
er

 in
 co

st,
 ea

se
 of o

per
ati

on an
d quali

ty 
of c

ompost 

pro
duce

d. U
sin

g sp
ec

ial
ist

 eq
uipmen

t g
re

atl
y i

mpro
ve

s e
ffi

cie
ncy

 w
hen

 

co
mposti

ng la
rg

e v
olumes

 of m
ate

ria
l.

Com
post

ing
 Eq

uip
men

t

ENVIR
O F

ACT S
HEET

Fr
ont e

nd lo
ad

er
s

Fro
nt 

en
d l

oa
der

s a
re 

oft
en

 th
e 

firs
t c

ho
ice

 fo
r s

mall
er

 co
mpos

tin
g 

oper
ati

ons
 bec

au
se

 th
ey

 m
ay

 be 

av
ail

ab
le 

on-f
arm

 al
rea

dy a
nd

 

ha
ve

 m
an

y o
the

r u
se

s. 
A fro

nt 

en
d l

oa
der

 ca
n b

e u
se

d t
o t

urn
 

wind
ro

ws a
nd

 pile
s, 

an
d t

his
 m

ay
 

be a
 good o

ptio
n f

or c
arc

as
s 

co
mpos

tin
g o

r s
mall

 vo
lum

es
 of

 

man
ure

 co
mpos

tin
g. H

ow
ev

er,
 

fro
nt 

en
d l

oa
der

s a
re 

slo
w to

 

oper
ate

 an
d m

ay
 no

t a
deq

ua
tel

y 

mix 
the

 co
mpos

t p
ile

s. 

W
indro

w co
mpos

t t
urn

er
s

A ra
ng

e o
f w

ind
ro

w tu
rne

rs 
are

 

av
ail

ab
le 

in 
Aus

tra
lia

, b
oth

 fro
m 

loca
l m

an
ufa

ctu
re

rs 
an

d i
mporte

rs.
 

Th
es

e i
nc

lud
e: 

 �
Th

re
e p

oin
t li

nk
ag

e u
nit

s 

 �
PTO

 driv
en

 tr
ail

 beh
ind

 un
its

 

 �
Self

 pow
er

ed
 un

its
 (tu

rne
r is

 

driv
en

 off
 a 

se
para

te 
en

gine
 but 

moun
ted

 to
 a 

tra
cto

r) 

 �
Self

 pro
pell

ed
 un

its
. 

Th
e s

ca
le 

of 
the

 oper
ati

on w
ill 

us
ua

lly
 dete

rm
ine

 th
e r

eq
uir

ed
 si

ze
 

of 
the

 co
mpos

t tu
rne

r. 

Th
re

e p
oin

t li
nk

ag
e m

odels
 ar

e 

av
ail

ab
le 

for s
mall

 to
 m

ed
ium

 sc
ale

 

co
mpos

tin
g, w

hil
e t

rai
lin

g u
nit

s a
re 

bett
er

 fo
r la

rg
er

 w
ind

ro
ws a

nd
 ca

n 

tur
n l

arg
er

 am
oun

ts 
of 

co
mpos

t 

rap
idly.

 Self
-p

ro
pell

ed
 tu

rne
rs 

are
 

su
ita

ble 
for la

rg
e s

ca
le 

oper
ati

ons
 

whe
re 

a s
ignifi

ca
nt 

am
oun

t o
f 

mate
ria

l is
 to

 be c
ompos

ted
. 

W
indro

w dim
en

sio
ns 

Tra
cto

r d
raw

n m
odels

 ca
n 

gen
er

all
y t

urn
 a 

wind
ro

w le
ss

 

tha
n 3

m hi
gh, 

whe
rea

s s
ome 

se
lf-p

ro
pell

ed
 tu

rne
rs 

may
 tu

rn 

wind
ro

ws u
p t

o 4
m hi

gh b
y 4

m 

wide. 
Th

is 
aff

ec
ts 

the
 si

ze
 an

d 

lay
out 

of 
the

 co
mpos

tin
g a

rea
 an

d 

the
 to

tal
 am

oun
t o

f c
ompos

t 

tha
t c

an
 be t

urn
ed

. F
or e

xa
mple,

 

sm
all

er
 w

ind
ro

ws r
eq

uir
e m

ore 

sp
ac

e b
ec

au
se

 of
 th

e n
ee

d f
or 

tra
ffic a

lle
ys

 betw
ee

n t
he

 ro
ws. 

Tu
rn

ing ra
tes

 

Tu
rni

ng
 ra

tes
 w

ill 
va

ry 
with

 

the
 si

ze
 an

d t
yp

e o
f tu

rne
r. 

Th
re

e p
oin

t li
nk

ag
e t

urn
er

s 

are
 lim

ite
d t

o a
 tu

rni
ng

 ra
te 

of 

betw
ee

n 2
00–40

0m3/h
r, w

hil
e 

tra
cto

r d
raw

n t
urn

er
s m

ay
 ha

ve
 

a t
urn

ing
 ra

te 
of 

40
0–800m3/h

r. 

Self
-p

ro
pell

ed
 tu

rne
rs 

ca
n t

urn
 

at 
rat

es
 of

 12
00–6500m3/h

r. 

Pow
er

 re
quire

men
ts

Fo
r tr

ac
tor d

raw
n t

urn
er

s, 
the

 

siz
e o

f th
e t

urn
er

 dete
rm

ine
s 

the
 pow

er
 re

quir
em

en
ts 

of 
the

 

tra
cto

r. T
hre

e p
oin

t li
nk

ag
e 

models
 w

ill 
re

quir
e a

bout 

50–60 ho
rse

pow
er

 w
hil

e a
 

PTO
 driv

en
 tr

ail
ing

 tu
rne

r m
ay

 

re
quir

e 8
0–14

0 ho
rse

pow
er.

 

Tra
cto

rs 
will 

re
quir

e a
 cr

ee
per

 

gea
r to

 tr
av

el 
at 

a s
low

 sp
ee

d. 

Hyd
rau

lic
 as

sis
t fe

atu
res

 ar
e 

av
ail

ab
le 

for tu
rne

rs 
to 

re
mov

e 

the
 ne

ed
 fo

r a
 cr

ee
per

 gea
r. 

Fo
r m

ore 
inf

orm
ati

on g
o t

o w
ww.au

str
ali

an
eg

gs.o
rg

.au

Manure fro
m poultr

y la
ye

r s
ys

tems c
an be a va

luable plant n
utrie

nt re
so

urce
 

for g
razin

g and cr
opping sy

ste
ms. 

There are tw
o m

ain ty
pes o

f la
ye

r m
anure; 

manure fro
m ca

ged sy
ste

ms a
nd lit

ter fr
om barn la

id or fr
ee ra

nge sy
ste

ms. 

Generally,
 m

anure fro
m ca

ged sy
ste

ms h
as a

 higher n
utrie

nt c
ontent a

nd le
ss 

ca
rbon th

an lit
ter. H

oweve
r, b

oth of th
ese

 by-p
roducts 

usu
ally

 have
 a higher 

nutrie
nt c

ontent th
an other a

nim
al m

anures.

Compositi
on and Value of La

yer M
anure

ENVIR
O F

ACT S
HEET

La
ye

r m
anure su

pplie
s e

sse
ntia

l 

plant n
utrie

nts 
in a ‘sl

ow re
lease

’ 

form
, w

hich
 ca

n boost 
plant 

growth fo
r a

 perio
d of w

eeks a
fte

r 

applica
tio

n. S
ufficie

nt m
anure 

for tw
o or m

ore se
aso

ns m
ay 

be sp
read in

 one applica
tio

n as 

nutrie
nts 

su
ch

 as a
 phosp

horus 

will b
e re

lease
d ove

r ti
me. 

Lik
e other m

anure and lit
ter b

y-

products,
 la

ye
r m

anures a
re not 

a balance
d nutrie

nt s
ource

. T
hey 

have
 a high ra

tio
 of p

hosp
horus 

to nitro
gen and fo

r th
is r

easo
n 

they a
re best 

use
d prim

arily
 as a

 

phosp
horus s

ource
. It

 is 
im

porta
nt 

to ca
refully 

manage th
e re

use
 of 

manure, a
s o

ve
r a

pplica
tio

n and 

poor re
use

 practic
es c

an ca
use

 

envir
onmental h

arm
. To

 re
ad m

ore 

about a
pplica

tio
n ra

tes, s
ee th

e 

fact s
heet in

 th
is s

erie
s c

alle
d La

ye
r 

Manure – Spreading La
ye

r M
anure. 

Composit
ion

The co
mposit

ion of la
ye

r m
anure 

va
rie

s b
etw

een different la
ye

r fa
rm

s 

beca
use

 of d
ifference

s in
 diets 

fed 

and m
anagement s

yst
ems (c

aged 

laye
rs,

 barn la
id or fr

ee ra
nge). 

Manure co
mposit

ion also
 depends 

on th
e le

ngth of ti
me th

e m
anure 

has b
een st

ock
pile

d. G
enerally,

 th
e 

amount o
f c

arbon and nitro
gen will 

declin
e as t

he st
ock

pilin
g tim

e is 

exte
nded, w

hile
 other c

onse
rva

tiv
e 

nutrie
nts 

su
ch

 as p
hosp

horus a
re 

co
nce

ntra
ted due to

 th
e lo

ss 
of 

ca
rbon and nitro

gen. 

Conse
quently,

 th
e nutrie

nt p
rofile

 

of la
ye

r m
anure is 

va
ria

ble, a
nd 

the fig
ures p

rese
nted in

 Ta
ble 1 

are in
dica

tiv
e only. 

A ch
emica

l 

analys
is o

f th
e m

anure is 
needed 

to accu
rately d

eterm
ine th

e 

co
mposit

ion.

For m
ore in

form
atio

n go to
 w

ww.austr
alia

neggs.o
rg.au

* 
Values d

eriv
ed fro

m W
iedemann et a

l. (2
008)

+ 
Values d

eriv
ed fro

m th
ose

 re
porte

d in
 th

e Egg In
dustr

y E
nvir

onmental G
uidelin

e (E
ditio

n II,
 M

cG
ahan et a

l., 2
018)

** 
Not re

porte
d.

Parameter

Units

Belt A
ve

rage*

Spent L
itte

r 

Ave
rage*

Composte
d m

anure, ra
nge and 

ave
rage.+

Moist
ure

%

58.9

20.8

20.5 – 43.6 (3
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6.9

7.3
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.9 (3
.5)

Ammonium nitro
gen

mg/kg

6449

1941

485 – 74
55 (3

863)

Nitra
te-N

mg/kg

<200

384

66.2 – 15
2.1 (

136.3)

Phosp
horus

%

2.3

1.6

1.6
 - 1

.8 (1.
7)

Orth
o-phosp

horus

mg/kg

3224

2052

4526 – 4660 (4
593)

Potassi
um

%

1.9
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g th
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f your fa

rm
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neighbours and other n
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e land uses. This can help to
 avoid 

complaints and demonstra
te social re

sponsibility
 with

in th
e local community.

Subjective On-Farm Monitoring
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For m
ore inform

ation go to www.austra
lianeggs.org.au

Atte
mpt to

 re
solve disp

utes b
y 

partic
ipating and cooperating in 

any disp
ute re

solution mechanism
s 

available. G
ather re

levant evidence 

and identify
 and im

plement 

stra
tegies to

 re
medy the problem, 

then contact th
e complainants 

to inform
 them of th

e outcome of 

any investigations a
nd any actions 

taken to avoid future asso
ciated 

problems.

The main method for m
easuring 

the community amenity im
pact is

 

the number o
f complaints r

eceived. 

While this i
s a

n im
perfe

ct m
easure 

(i.e
. so

me people won’t c
omplain 

when there is 
a problem and others 

will c
omplain when there is 

no 

problem) it 
does a

id in identify
ing 

when neighbours p
erceive that a 

farm
 is 

having an unreasonable 

impact on their e
njoyment of lif

e. 

Record full d
etails 

of any known 

complaints r
eceived, along with 

the re
sults 

of in
vestigations 

and corre
ctive actions ta

ken 

in a “C
ommunity Feedback/

Complaint R
egister” (

included in 

this f
actsh

eet). F
or m

ore details 

see the Egg Industr
y Enviro

nmental 

Guidelines (E
ditio

n II –
 McGahan et 

al., 2
018). A

lso
 consid

er e
xamining 

complaint d
ata to identify

 tre
nds 

in complaints r
eceived su

ch as th
e 

tim
e, date, w

eather and on-fa
rm

 

activitie
s. 

Monitoring sh
ould focus o

n the 

main causes o
f off-fa

rm
 amenity 

impacts s
uch as o

dour, d
ust, 

noise
 and lig

ht. T
hese sh

ould 

be perfo
rm

ed at p
otential high 

impact tim
es (m

anure and sp
ent 

litte
r clean-out, s

hed cleaning or 

manure/sp
ent lit

ter application) 

at th
e most se

nsiti
ve land uses 

(e.g. near n
eighbours).

 Regular 

subjective monitoring can also
 help 

to identify
 the effects o

f changes in
 

management p
ractices o

n amenity 

impacts. 
Examples o

f blank 

monitoring form
s a

re included in 

this f
act sh

eet.

Odour In
tensity Assessments 

Odour in
tensity

 is 
best asse

sse
d 

at a se
rie

s o
f desig

nated 

asse
ssm

ent p
oints a

round the 

property
 boundarie

s. A
 desig

nated 

staff member re
sponsib

le for 

monitoring enviro
nmental im

pacts 

should re
gularly underta

ke 

odour asse
ssm

ents (
i.e. every 

three months). 
The asse

ssm
ents 

need to occur w
hen odour is

 

most lik
ely to create a nuisa

nce. 

The asse
ssm

ents c
an be 

underta
ken usin

g the Germ
an 

Standard VDI 3940: D
eterm

ination 

of O
dorants i

n Ambient A
ir b

y Field 

Inspection as a
 guide. The VDI 

scale and procedure are provided 

in the odour m
onitoring re

cord 

included in this f
act sh

eet.

To ensure accuracy in asse
ssm

ents 

it is
 im

porta
nt th

at th
e asse

sso
r is

 

not d
esensiti

sed to odours. 
Hence, 

the asse
ssm

ents c
an only occur 

if th
e asse

sso
r h

as n
ot b

een in or 

around the sh
eds fo

r at le
ast th

ree 

hours. 
During the asse

ssm
ent, 

record the following in the odour 

monitoring re
cord:

 � The number o
f fa

ns o
perating 

(if m
echanically ventila

ted). 

 � The number o
f hens o

n farm
. 

 � Prevailin
g weather conditio

ns, 

including wind direction, 

estim
ated wind sp

eed and 

shade temperature. 

This d
ata form

s th
e basis

 of 

the monitoring program to be 

maintained over tim
e. 

Poultry
 layer m

anure (caged layer m
anure and barn litt

er) c
an be a valuable 

nutrie
nt re

source for pasture and crop production systems. However, it
 must 

be managed carefully to realise the most value and to prevent lo
sses of nutrie

nts 

to the environment w
here they can cause harm.

Setting Application Rates for Layer Manure 
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Nutrie
nt budgeting is a way to 

account fo
r nutrie

nt movements 

at th
e paddock scale to maximise 

the efficiency of use. It i
s a tool to 

help to keep farming operations 

sustainable. By understanding 

the nutrie
nt demands of a crop or 

pasture, an appropriate manure 

rate can be determined. This saves 

money and can improve long term 

performance. Nutrie
nt budgeting 

can also reduce the risk of losing 

nutrie
nts to the atmosphere, surface 

water and groundwater by matching 

application rates with plant demand. 

Nutrie
nt budgets firstly require 

the calculation of th
e total inputs 

of nutrie
nts for th

e year, in
cluding 

estimates of nutrie
nts added by 

manure or fe
rtilis

er. Secondly, t
he 

mass of nutrie
nts likely to be used 

by the crop or pasture is determined. 

Nutrie
nts that are not taken up by 

the crop are either held in the soil or 

removed fro
m the system through 

leaching or gaseous losses. 

Settin
g up a nutrie

nt budget

Nutrie
nt budgets require 

knowledge of: 

 � Nutrie
nt levels in the soil 

 � Nutrie
nt re

quirements (i.e
. 

outputs – removal through plant 

harvest, export o
f liv

estock and 

losses to the environment).

 � Nutrie
nt inputs (i.e

. manure, 

fertili
ser) 

 � Maximum recommended soil 

nutrie
nt levels 

These items can be calculated on 

a per hectare basis for any area 

where the same basic management 

is occurrin
g. A nutrie

nt budget can 

be calculated using information 

from previous years to help make 

predictions for th
e coming season. 

The first step is to assess the level 

of nutrie
nts in the soil. 

What nutrie
nts are in the soil? 

The nutrie
nt status of th

e soil can be 

discovered by soil te
sting, and this 

is partic
ularly important in paddocks 

with a history of fe
rtili

ser or m
anure 

application. Refer to
 the Egg 

Industry Environmental Guidelines 

(Edition II, M
cGahan et al., 2

018) 

for in
formation on soil sampling 

and testing recommendations.

Once a soil analysis has been 

done, there are two approaches 

to assessing soil nutrie
nt levels: 

i) calculating the total quantity of 

nutrie
nt per hectare of land, or ii) 

using ‘standard’ nutrie
nt ta

rgets 

for different crops or pastures. 

Calculating nutrie
nt quantitie

s 

may require agronomic advice. 

However, standard nutrie
nt ta

rgets 

are available fro
m reference books 

for m
ost crops and regions. It i

s 

important to
 realise that standard 

nutrie
nt ta

rget levels are influenced 

by the specific soil propertie
s on 

your fa
rm such as the ability

 of th
e 

soil to
 bind phosphorus (P sorption). 

Some example phosphorus (P) 

levels for soils in manure use areas 

are given in Table 1. It
 shows low 

medium and high soil P levels 

relative to crop P demand. Examples 

of low, moderate and high crop P 

demand are pastures, grain crops, 

and vegetables respectively. 

For m
ore information go to www.australianeggs.org.au

Adapted fro
m Moody and Bolland 1999

Soil P
 status

Soil P
 sorption

Crop P demand

Low

Moderate

High

Low

Low

< 10

< 15

< 20

Moderate to high

< 20

< 30

< 50

Medium

Low

10-30

15-45

20-60

Moderate to high

20-60

30-90

50-150

High

Low

> 30

> 45

> 60

Moderate to high

> 60

> 90

> 150

Table 1. S
oil P levels relative to crop demand and sorption

Managing range areas for good environmental 

outcomes is an important aspect of managing 

a free range farm. 

Free Range Production: 

Management of range areas
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Managing range areas for good 

environmental outcomes is an 

important aspect of managing a 

free range farm. 

Improperly managed range areas 

result in increased environmental 

risks from nutrient losses. Nutrients 

lost in surface water runoff from 

free range areas may cause 

eutrophication in water bodies 

(e.g. creeks, rivers, dams, lakes), 

promoting the growth of algae. 

High nitrate levels in water are also 

toxic to fish, birds, wildlife, stock 

and humans. Elevated organic 

matter levels in water reduce 

oxygenation, affecting fish and 

other aquatic life. Hence, practices 

that elevate the nutrient content 

of runoff should be avoided or the 

runoff to waterways avoided.

Nutrients can also leach through 

the soil and contaminate 

groundwater. Contamination of 

groundwater can lead to health 

problems for humans, animals and 

ecosystems. Once groundwater 

contamination has occurred, 

remediation is difficult and 

expensive. The risk to groundwater 

is influenced by a range of features 

of the site, including the depth to 

groundwater, soil type and the 

existing quality of the ground water. 

Nutrients in ground water can also 

influence surface water, where 

shallow aquifers are linked to the 

surface water system.

Other impacts to range areas 

include the denuding of 

groundcover, re
sulting in potential 

erosion and loss of soil structure, 

however the high organic content 

of manure can help to maintain and 

even improve soil structure. 

Nutrient sources such as range 

areas should be assessed for 

environmental risk, then designed 

and managed to control these risks. 

Nutrient deposition for 

fixed sheds

Most fre
e range farms have fixed 

sheds and a range area around 

the shed. In these systems, 

nutrients are deposited in a 

predictable pattern.

Figure 1 shows that the 

soil available phosphorus 

concentration in free range areas 

is much higher in the areas closest 

to the shed and this pattern is 

the same for other nutrients. 

Figure 2 shows that soil nitrate 

levels decrease significantly with 

distance from sheds, while Figure 3 

For more information go to www.australianeggs.org.au
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Figure 1. P
hosphorus concentration in range areas associated with fixed sheds 

(Wiedemann and Zadow, 2010)

Manure sampling is the only way to accurately determine the nutrient and 

contaminant content of your manure. However, a manure analysis is only 

an accurate representative if the sample has been collected, handled and 

analysed correctly

Manure Sampling Procedure 
ENVIRO FACT SHEET

This procedure will outline the 

correct process for sampling to 

ensure this is done correctly. 

For more details on testing and 

sampling, refer to the Egg Industry 

Environmental Guidelines (Edition 

II, McGahan et al., 2018)

Collection and handling 

The aim of the collection 

procedure is to get a 

representative sample of the 

manure or litte
r. You will need 

gloves, a shovel or hand trowel, 

a clean bucket, a zip-lock bag 

and a cooler with ice (for storing 

and transporting the sample). 

The sampling procedure is as 

follows: 

1. Label a zip-lock bag with 

permanent marker, including 

property name, date, sample 

type and a description of 

where the sample was taken 

from, i.e. ‘layer shed no. 1’. 

2. Fill eskies with ice.

3. Put on disposable gloves and 

dust mask (if sampling dusty 

products). When sampling, 

do not eat, drink or smoke. 

Carry out standard hygiene 

practices.

4. Sample manure after it is 

removed from the shed if 

possible*. Shed cleanout will 

help mix the manure / litte
r 

making it easier to get a 

representative sample. 

5. Collect approximately 

25 sub-samples from 

throughout the pile with 

the shovel and mix these 

in the bucket. 

6. After the sub-samples are 

mixed together, collect the 

final sample (about 1kg) and 

place in the labelled, zip-

lock bag. It is recommended 

to place a second bag over 

this for protection. 

7. Immediately place the 

sample in an esky, pack 

crushed ice completely 

around it and replace the 

esky lid. Store the esky in 

the shade.

8. If the sample is to be stored 

for more than 48hrs, it 

should be refrigerated 

or frozen. 

9. When all samples have been 

added to the esky, seal it 

with the waterproof tape.

10. Thoroughly wash your hands.

11. Complete the analysis request 

forms and photocopy for your 

own records (if you have access 

to a photocopier or fax machine). 

Place the original forms in an 

envelope. Clearly address the 

envelope to the laboratory and 

add their phone number. In 

smaller writing, put your own 

address and phone number on 

the envelope as “sender”. Firmly 

tape the envelope to the top of 

the esky.

12. Deliver the samples or arrange 

for courier delivery.

13. Contact the laboratory to confirm 

that the samples were received 

within 48 hours of sampling. 

*If sampling must be done within 

a shed (i.e. in a barn laid system 

prior to clean out) it is
 necessary 

to collect a large number of 

sub-samples (40–50) throughout the 

shed, covering areas with high and 

low amounts of manure coverage 

to get a representative sample. 

These samples should include 

surface and sub-surface litter. 

Sampling should be done as close 

as possible to the end of the cycle 

to be representative of the spent 

litter that will be available for reuse. 

For more information go to www.australianeggs.org.au

Layer manure (caged layer manure and barn litter) is a highly valuable nutrient 

source and soil conditioner when spread at suitable rates. However, good 

spreading techniques are needed to realise the potential value of this resource. 

Spreading needs to occur at the optimal time to maximise nutrient availability 

and minimise potential adverse soil impacts like compaction. Using the right 

equipment and information, simplifies management and improves production. 

Spreading Layer Manure
ENVIRO FACT SHEET

Spreading Rates 

A nutrient budgeting process is 

the best way to find the optimal 

long-term manure spreading rate 

(see the ‘Layer manure – setting 

application rates’ fact sheet 

in this series). Once the target 

spreading rate is known, the 

spreader needs to be calibrated 

to ensure the manure is applied 

at the correct rate evenly across 

the paddock. One way to check 

spreader calibration is provided 

in the following example. 

Example: Measuring 

Your Spreading Rate

1. Take a strip of builder’s 

plastic or tarpaulin (ideally 

10m x 2m) and lay it down 

in path of the spreader.

2. Run the spreader over the 

drop sheet at the correct 

operating speed. 

3. Weigh manure from 1 x 1m 

squares at several points 

across the width of the 

spreading pattern. 

4. Take the mass of manure 

weighed (kg/m2 and multiply 

by 10,000 to convert to kg/ha). 

5. Divide the result by 1000 

to get tonnes (t) per ha. 

This process can be repeated 

for several passes to check 

the average spreading 

distribution and width. 

Distribution 

Poor distribution of manure by 

spreaders can cause uneven 

application and irregular plant 

growth. Distribution can be affected 

by manure consistency, the type 

of spreader and the operator. 

Generally, manure with a moisture 

content of 25–30% will spread 

best. Dust can be a problem from 

dry manure (<15%). However, if the 

moisture content exceeds about 

35%, bridging will be a problem in 

many spreader designs. For most 

spreaders, an application rate 

of at least 2t/ha is needed to 

achieve an even spread. For some 

spreaders, higher application 

rates may be needed to achieve 

good performance. Operator 

efficiency may also strongly 

influence manure distribution. 

For more information go to www.australianeggs.org.au

Providing a storage area for manure improves management flexibility and 

allows manure supply to be matched to demand. Shed cleaning operations are 

generally timed to fit in with other operations. This can produce large quantities 

of manure at times when demand for reuse is low. This may contribute to low 

prices for manure sold off site, or the need for some form of on-site storage. 

Having a properly designed and constructed storage facility can improve 

manure handling and sale prices by holding the product until demand is higher. 

Storing Layer Manure On-FarmENVIRO FACT SHEET

Manure Management 

& Storage

Storing manure can cause 

odour nuisance and water 

contamination by nutrients 

unless the appropriate storage 

design and management is put 

in place, taking into account site 

constraints. Appropriate control 

measures and design principles 

should be based on the level 

of risk at each site. Refer to the 

Egg Industry Environmental 

Guidelines (Edition II – 

McGahan et al., 2018) for more 

information on determining 

risk factors for nutrient loss to 

surface and groundwater.

High moisture manure is often 

associated with increased 

odour emissions because it 

promotes anaerobic breakdown. 

Storing manure in windrows and 

turning at least once is likely 

to reduce the moisture level of 

the manure and promote low 

odour aerobic decomposition 

and partial composting. For 

covered storages, ventilation 

may be required to manage 

odour production. 

Storage Systems 

Different types of manure storage 

areas suit different production 

systems and locations. If the facility 

is located in a rural area, windrow 

or stockpile storage may be an 

option. However, if the farm is in 

a more densely populated area, 

a covered storage is likely to be 

more appropriate, in order to 

reduce potential odour impacts. 

Stockpile or windrow storage 

Manure can be safely stored in 

a stockpile or windrow for an 

extended period if the site has 

been carefully selected and 

constructed. On sites with a high 

risk of impacts to groundwater, 

stockpiling manure should be 

undertaken on a formed pad. 

A well prepared pad surface 

provides two advantages. Firstly, it 

ensures the pad is trafficable in all 

weather conditions and secondly, 

it minimises leaching of water 

from the manure to groundwater. 

Materials that can be used to form 

an impermeable pad, include: 

 � concrete/paving,

 � cement stabilised earth, and

 � compacted earth.

For more information go to www.australianeggs.org.au

Composting is a useful way to manage a range of wastes and by-products 
from egg farming, including layer manure (caged layer manure and barn litter),  
egg waste and spent hens. In addition to this, the end product can be valuable 
as a nutrient source and soil amendment for spreading on grazing and cropping 
land (refer to the factsheet in this series “Spreading Layer Manure”).

Composting By-products on Egg Farms 

ENVIRO FACT SHEET

Composting is a natural process 
involving the breakdown of 
organic matter by microorganisms. 
The resulting product is a humus 
like material that is a valuable soil 
conditioner and nutrient source. 
There are many benefits to using 
a composting process to manage 
wastes and by-products, including 
the reduction of bulk, moisture 
content and pathogens and the 
production of a stable, uniform 
product that does not produce 
offensive odour when applied 
to land. 

Composting requires careful 
management of three key 
components: 

1. The Carbon:Nitrogen ratio (C:N) 

2. Oxygen supply

3. Moisture level 

There are many other management 
factors that need to be considered 
when trying to get the most out of 
a composting process, but most 
relate to the above components. 

C:N ratio 
Carbon (C) and nitrogen (N) are the 
two elements most likely to limit 
the composting process if they are 
not supplied in the correct ratio. 

Generally, a C:N ratio of between 
15:1 and 40:1 will provide for 
effective composting. Where 
the C:N ratio is less than 15:1 
(not enough carbon), the carbon 
is consumed without necessarily 
stabilising the nitrogen in the 
biological matter. The excess 
nitrogen can be lost to the 
atmosphere as ammonia (NH3) 
and odour can become a problem. 
If the C:N ratio is higher than about 
40:1, the composting process takes 
longer to consume the carbon or 
stalls, because microbial growth 
is limited by a lack of nitrogen. 

Carbon naturally occurs in a range 
of forms, and this can influence the 
efficiency of composting as some 
forms are more readily degraded 
than others. For example, the 
carbon found in straw is readily 
degradable and will compost 
quickly, while cellulose or lignin 
fibres found in paper or wood will 
take longer to compost. 

Layer manure, egg waste and 
carcasses have a very low 
C:N ratio. For this reason, it is 
necessary to add a carbon source 
(i.e. sawdust, straw or cardboard 

For more information go to www.australianeggs.org.au



Spotty Liver:  
Autogenous Vaccine
Developing an autogenous vaccine 
to help reduce the impact of spotty 
liver disease on production. 

 PLANNED COMPLETION – JANUARY 2020

Study of Microbiota of 
Laying Hens from Different 
Production Systems 
Studying the development of 
gut microbiota in pullets from 
rearing until 80 weeks of age in 
both cage and rearing systems 
to better understand the role it 
plays and allow optimisation of 
diets that support gut health. 

 PLANNED COMPLETION – MAY 2020

Decontamination 
Addressing knowledge gaps and 
developing a set of guidelines 
and procedures for every-day  
decontamination of production 
areas to manage the risk of disease 
infecting and spreading within the 
flock. Guidelines produced will be 
production system specific and 
include robust methods to validate 
efficiency of decontamination. 

WATCH THE 
VIDEO >>>

 PLANNED COMPLETION – FEBRUARY 2021

Sustainable Worm Control 
Gaining an improved understanding 
of the prevalence and management 
of parasitic worms within free range 
egg production. The research 
findings will be used to create 
a WormBoss Chicken tool that 
helps producers to diagnose 
and manage worms. 

 PLANNED COMPLETION – APRIL 2021

Spotty Liver Disease 
Epidemiology 
Identifying common causes 
of spotty liver disease and 
identifying management factors 
that can prevent or control the 
disease in free range hens.

WATCH THE 
VIDEO >>>

 PLANNED COMPLETION – NOVEMBER 2021

Biotechnology: 
Black Soldier Fly for 
Soil Improvement 
This joint project with Australian 
Pork Limited will provide a novel 
solution for agricultural waste 
by using Black Soldier Flies to 
convert the waste into high quality 
fertilisers and soil improvers. It will 
also investigate whether Black 
Solider Fly can outcompete Stable 
Fly as a biosecurity measure 
and allow for manure spreading 
in currently prohibited areas. 

 PLANNED COMPLETION – DECEMBER 2022

Egg Producer Guide to 
Solar Energy 
Creating a practical guide 
for producers to understand 
the process of installing and 
using solar and conducting a 
cost-benefit analysis to assess 
the return on investment and 
potential value to the business. 

 PLANNED COMPLETION – JULY 2020

Nutrient Mass Balance 
On‑Farm 
Completing a comprehensive 
study that identifies all nutritional 
inputs and outputs across the 
life of a flock. Researchers are 
examining how nutrients are 
distributed around the farm, with 
a focus on quantifying manure 
deposition. Producers will 
subsequently have better tools 
for conducting environmental 
assessments and managing waste. 

 PLANNED COMPLETION – AUGUST 2020

Assessing the Carbon 
Footprint of the Egg Industry 
Undertaking a life cycle and 
carbon footprint assessment of 
the egg industry to establish 
a benchmark. The research 
will provide carbon mitigation 
options and determine the cost 
of production and supply chain 
pathway for a carbon neutral egg. 
Results will enable cross industry 
comparison of carbon impact and 
provide insight into how to move 
toward a carbon neutral future.

 PLANNED COMPLETION – NOVEMBER 2021

BIOSECURITY &  
FLOCK HEALTH

ENVIRONMENTAL 
SUSTAINABILITY



Values in Welfare 2.0
Following on from the recent values 
scoping project, this research will 
survey the community to gain a 
deeper understanding of how 
Australians trade off their values 
in relation to animal welfare and 
other areas of concern such as 
human health and the environment.

 PLANNED COMPLETION – MARCH 2020

Practical Strategies to 
Measure Hen Welfare 
Using the emerging field of 
micro RNA to identify potential 
biomarkers of affective states in 
hens. It will identify positive and 
negative markers that can be 
tested in pooled egg samples. 

WATCH THE 
VIDEO >>>

 PLANNED COMPLETION – APRIL 2020

Causes of On-Farm 
Smothering
Conducting a comprehensive 
study of 80 flocks in Vic and 
Qld to identify factors that are 
associated with smothering 
events. The work will allow 
future testing of interventions to 
prevent or minimise smothers. 

WATCH THE 
VIDEO >>>

 PLANNED COMPLETION – MAY 2020

Resilient Plants for 
the Range 
Trialling and identifying plant 
species that can be used on 
outer range areas to maintain 
ground cover and encourage 
chickens to range throughout all 
Australian climates. Guidelines 
will be developed that contain 
plant choices for ranges based 
on rainfall, soil and climatic factors 
and resilience to chicken foraging. 

 PLANNED COMPLETION – MAY 2020

Impacts of UV Light 
Investigating UV light and light 
intensity and its effects on ranging 
behaviour of free range hens. 
This will determine whether hens 
prefer or avoid high levels of UV 
or light intensity, how ranging 
behaviour is affected and will 
better inform shade requirements.

WATCH THE 
VIDEO >>>

 PLANNED COMPLETION – SEPTEMBER 2021

Efficacy of Autogenous 
Vaccine for SE
Testing the validity of using an 
autogenous vaccine to control 
Salmonella Enteritidis. 

 PLANNED COMPLETION – DECEMBER 2021

Probiotics for the Control 
of Salmonella 
Determining probiotic efficacy in 
protecting against, or reducing, 
Salmonella shedding by birds. 
This will assist egg farmers 
in developing cost-effective 
Salmonella control programs.. 

 PLANNED COMPLETION – MAY 2020

ANIMAL 
WELFARE

FOOD 
SAFETY

Learn more about a 
recently completed project 
– Salmonella epidemiology 
and on‑farm intervention 
strategies >>>



Feed Review 
Reviewing the nutrition profiles of 
common feed ingredients used in 
the egg industry. This will assist 
egg farmers in evaluating current 
feed practices and formulating 
effective low-cost rations.

 

 PLANNED COMPLETION – JUNE 2020

Pullet to Late Lay Nutrition
Gaining an understanding of 
how to optimise egg shell quality 
at peak lay through nutritional 
management from 18 weeks. 
Hens of lighter and average 
weight will be trial-fed on diets of 
either higher or lower nutritional 
density to 36 weeks, after which 
their feed efficiency and egg 
shell quality will be measured. 

 PLANNED COMPLETION – AUGUST 2020

the hatchery program and new 
interactive content for secondary 
schools. The program will foster 
a community of Australian school 
students who are educated 
and engaged on the value 
of eggs and egg farming.

Extension 
This covers a range of activities 
designed to facilitate the adoption 
of research outcomes on farms. 
Includes the development of 
videos, app content, manuals and 
factsheets and the presentation of 
workshops throughout Australia.

ESA
The voluntary industry quality 
assurance program that seeks to 
foster a common high standard of 
practice across farms and grading 
floors to meet regulatory and retailer 
requirements for the sale of eggs.

Human Health – 
Vitamin D research
After 2018 nutritional research 
showed eggs can supply 
up to 82% of of human daily 
Vitamin D requirement, a new 
research project seeks to 
further investigate the role eggs 
play in preventing Vitamin D 
deficiency. People who are eating 
eggs five days a week will be 
assessed for Vitamin D at the 
end of winter, when levels of 
the vitamin are usually low, and 
then again 3 months later to see 
if eating eggs has a measurable 
effect. This information will 
be used to promote the value 
of eggs in a healthy diet to 
healthcare professionals.

OTHER
Industry Capacity Building
Training and professional 
development designed for 
promoting leadership and a high 
level of competency at all levels 
of farm staff within Australian 
egg businesses. This includes a 
new suite of husbandry training 
in addition to formal certifications 
offered through 4UpSkilling: 

– EggStart 
– Cert III in Poultry Production
– Diploma in Agriculture (Poultry).

For more information contact 
research@australianeggs.org.au

Integrated Schools 
Education
The All About Eggs program 
continues to be expanded through 
refreshed resources for primary 
school students, continuation of 

FEEDING & 
NUTRITION 

WATCH THE 
VIDEO >>>

Find out more about the 
background research – 
practical strategies to 
increase layer hen feed 
efficiency – which led to 
this new project >>>




