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Artificial Incubation of Eggs

Five Basic Principles off Incubation
» [emperature

O Humidity

= lurning

s Ventilation

= Light and Sound
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Growth of Pheasant Embryos
Compared to other Species

Most embryos are at EG Stage 10 at time
egg Is laid.

Pheasant embryos are at EG Stage 8 to 10

Pheasant embryos growth slower than all
other species through the initial’ period
(Bakst et al., 2007).



SUb-embryoenic fiuid

Water does noet moyve directly.
from aloumen te embryenic tissue

Endoederm cells off area vasculosa
ane specilalized for transport of
water and sodium from albumen
[0 yolk sac



Sub-embryoenic fiuid

A fluidiwhich appears In the yolk sac
beneath the embryo

Noticeable at 2-3 days ofi Incubation
reaches maximum; at day. 6

IS assumed that water frem SEF IS
distributed to growing tissue
(embryoenic and extra-empryenic) by
vascular system
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SUb-embryoenic fiuid

Critical period for production of
SEF

m 3-7 days

s urning: Absence of turning
rleduces grewth of area vasculesa
eVer yolk sac and causes reduced
SEF
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Embryo Growth

The Growifi of an embryo is driven by
OXYygen

The Rate or Growi1of an embryo IS driven
by temperature

Why not use growth to judge incubation
rather than “staging™?
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Extra-Embryonic Structures

Chorion
Amnion
Yolk sac
Allantois
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Water content of the egg
IS 67-72 %

Albumen - 60% of water in egg

Shell and yolk has remainder



Water content of the egg
IS 67-72 %

Albumen - 60% of water in egg

Shell and yolk has remainder



\Water, movement between the egg
andithe envirenment

Physical process, dependent upen

humidity ofi the Incubatoer

= HIgh Vapor pressure(egg) te low Vaper
Pressure

Low humidity: Inincubater = elevated mojisture 10ss
High humidity, in incubator = low moisture 10Ss

s Eggshell s resistance te gas flow

s Eggs usually warmen(embryenic heat) than
envirenment (saturation Vapor pressure
function of temperature
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1 Water source
1 Water of the egg
1 Metabolic waier produced by emoryo
1 Movernent of water within egg
oecause of cormpli cazecl
anc passive processes



Compartments

Non embrye
Yolk
Albumen

Shell membranes
Shell




Yolkisac memprane

Vitellinermempranes
ENcIOSE yolkiuntil'day 4

Yolkihounded by yelk
Sac memprane

x mesoderm(vascularized

2-3d)

x endodenm(endocytes)
vitelline memprane
slips dewn tervegital
pole




Yolk sac memprane

PASSES equator: atis=7 days
VMaximum, area 10-44"days

After day 10-11 area ofiyolkisac
MEMMBrane dECHEAaSES

Day 12y elKkiSacC RECOMES s flabhy lohe
Mass

Einally'surreunds yoelkiat 14-15'days



Formed from Amnion
layer of ectoderm

and avascular
mesoderm
(muscle cells for
contraction
Properties)

[Felds form by
day 4

Shell membranes




Day 12 sere-amniotic _
connection: a duct AMNION
develeps Petween
the albumen sac and
the amnienic sac

SEne-amniotic duct
allows the
MOVEMENL Of
albUmen protemns
INtO the amnieLic
HUTdWhERE they: can
pe swallewed and
end upinthe yolk
Sac




Day 2 1s asmall bud of

endodermal cells A”antOiS

Day 4 as a sac from
pPrRMItVE Rindgut
INNEr SUNaCE IS ENdedErRM,

euUter suniace s vascular
mesoederm

[Day 6ivascularr mesederm
IS TUSEd WIth ' CherenN toe
oM chone-allantoelc
mMemprane and with the
avascular mesederm) of
amnion




Eventually fills the :
extra-embryonic Allantors
coelom

Fluid fillea

Respaository for kidney
EXCretions that appear
by day 5 and enter the
allanteic duct frem
cloacal region of
hindgut




Develops fom :
tissue continueus Choeroen
With'amnien

s OUutsIide layer: -
ectodernm — adjacent
terinnershell
memprane

x Inner layer
avascular
MEeSEJeERM IINES
EXta-EMBRYONIC
coelom




mesodernm fUses with .
vascular mesodernm of ChO”On
allantoeIs to oM Chene-
allantoers

Day 44 allanters
completely linesithe
choroen

Choene-allanteIs COVErS
98Y% ofithe area of
eggshellimembranes




Compartments

Within yelk: Subembryonic
cavity/fiuiar develeps during
Incunation



Sub-embryoenic fiuid

A fluidiwhich appears In the yolk sac
beneath the embryo

Noticeable at 2-3 days ofi Incubation
reaches maximum; at day. 6

IS assumed that water frem SEF IS
distributed to growing tissue
(embryoenic and extra-empryenic) by
vascular system



Sub-embryenic fiuid

Water inte yolk sac makes the yolk
lighter than albumen and causes It
o float te Upper surface of egg

athus area vasculosa Is close to shell
membranes

= IMpreving emNryo access to air
easier eanly in incubhation

unturned eggs, yolk sac floats less
and sits deeper in albumen



SUb-embryoenic fiuid

Critical period for production of
SEF

m 3-7 days

s urning: Absence of turning
rleduces grewth of area vasculesa
eVer yolk sac and causes reduced
SEF



Amnietic Hua

Appears later than SEF

Peak water content on day 1.3

= High Inrchlenide ions which are respoensible for
Inflew eff water Inte the amnien

Function IS mechanical protection
of embryo



AMRIGR

From maximum fluid, the fluid declines
slightly: until day: 1.5

Rises again (influx of albumen threugh
Sero-amniotic connection

[Decreases to zero during last few days



Amniotic fliuia

Absence of turning decreases mass of
amniotic fluid (d12-1.8) (less albumen
Entering the amnien via the sero-
amniotic connection)

By mid incubation the velume of
albumen Is greater In unturned than
turned eggs (less mevement intoe
SEF)(amnion??)



AmMNIonR

Amnioetic fluid velume Is unaifected by
hydration status of egg

Subnermal incubation temperatures
cause: a slight delay ofi a day: or twoiin
the accumulation of maximum fuid
amount

Too high a temperature starts the
Intermediate decrease seener but then a
Precipitous rise to greater than nermal



Allanterc fHuid

Maximum fluid content Is day 15

Source of this fluid 1s blood filtered
By EMBRY/GRIC KIdNEey

Not influenced much by not turning



Allanterc fHuid

EXcretory nitrogen (ammonia, urea
& Uric acid) present en day 5

Primarily IS uric acid that Increases
as development proceeds



Allanterc fHuid

lonic compesition e allantelc fluid
determinea

5 by capacity orallanteic membrane to: reanser
Wwater andiens

® the composition el urne fiowing/ i irem Kidney

5 [NIEractions BENWEEN EXCIELGRY UG acid and ions
Inithe flurai(selid unc acidiSEqUESTENS SOAIUMIGNS

Under diyincubation conditions
® UG acid eEXCreton IS Increased

m adllanteicfluid contains more solid urnc acid and
more sedium Ions are removed from the fluid

s Resulting inlincreased potential for water

resorption intoe' the bloed acress the allantoic
membprane)



Allanterc fHuid

Incubation temperatures

x>37.5 or at 34.5 the fluid Is less than
normal volume and disappears
SeOner

m At 35.5 IS present In nermal amoeunt
Ut may. persist In measurable
guantity until day 21



Allanterc fHuid

Incubation temperatures

s Fluid accumulates more rapidly. at
elevated temperatures

s Fluid accumulates more slowly: at
Su eptimal temperatures



Malpositions

IHead between the thighs
Head under right wing
Upside down

Head over wing



18d hbl 19d urw 20 d urw







Embryology of the Chick

Functional properties of eggshells
Incubation periods of chicks
Breed and age differences
Conductance constant k?



Hatchery Related Problems

Dehydrated chicks
Weak chicks

Llarge, sofit-bodies chicks
Rough navels
Omphalitis

Chick delivery



Hatchery Related Problems
(Continued)

Poult grading
Nutritional deficiencies
Irregular-sized chicks



Dehydrated Chicks

Causes

s Low humidity during incubation
s Early hatehing

= Long helding period

REMEGIES
m| £G5S/ ACEESS torH>0
n Correct brooding temperature



Weak Chicks

Calses

= High'incubation temperature
= [nadeguate ventilation

= Over fumigation

= [nfiection

= Rough handling

= Old eggs

REMEEY,
s [Mproved brooder care



L.arge, Soft Bodied Chicks

Cause
s High humidity during incubation

REMEMY
| KEEP) CNICKS active



Rough Navels

Causes
s Late hatehing
= High temperatures

REMEMY

s Chicks sheuld bBErgIVEnrantibIouc terprevent
IRECLION



Omphalitis

Cause
» Unsanitary hatchery. conditions

REMEGIES
m AdminIster selective antibIotc
s Cleanup hatcneny.



Chick Delivery

Causes

s Overheating in delivery: truck
= Chilling in delivery: truck

x CO, or CO poisoning

REMEGY,
= TLC



Improper Hatchery Servicing

Causes
= Quality' Control Problems
a Sanitation

REMEGIES
= Hoeld pouliStovernignt
= ANtIBIOLIC INJECHIGNS



Chick Grading Problems

Cause
= Improper grading at the hatchery

REMEMY
x ReEmoyve;allfabnormal chicks



Nutritional Deficiencies

Cause
» Marginal nutrition in breeder: diets

REMECIES
x ConsUlta reliaplemnutrtionist
s FEed poultstarRUtHent fortiied diet



Irregular Sized Chicks

Causes
s Different age breeder flocks
= [ncubator temperature or humidity:

REMEdIES
s RedUice number o poults' perfeeder
a Closely controlfProeeeEr tEMPErAtUre



Egg Handling Prior to
Incubation (Continued)

Jemperature
Cracks
Jransportation
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