EMTECH HATCHERY HANDOUT #1

THE YOLK SAC
DESCRIPTION
The yolk sac is one of several temporary embryonic organs which cease their func ons once the chick or poult
has hatched. It grows rapidly from the body folds during the second and third day of incuba on to envelop most
of the yolk by the sixth day. Blood vessels are present in about half the yolk sac by the sixth day and all of it by the
fourteenth day. The internal surface of the sac forms folds to increase its capacity for yolk resorp on.
Blood circula on begins in the yolk sac around 45-49 hours of incuba on and this vi eline system develops
rapidly.
FUNCTION
Up to the ninth day, absorbed yolk is mainly used for growth of the yolk sac ssues. Diges on of nutrient
substances is well provided for by enzyme systems. Up to the eighth day of incuba on the yolk is addi onally
diluted by water which enters from the albumen. Absorbed nutrients pass from the epithelial cells of the yolk
sac into the numerous blood vessels, to the hepa c portal system to be treated by diges ve juices secreted by
the liver cells.
The yolk sac is basically the primi ve diges ve organ of the embryo. Addi onally, it performs a respiratory
func on to the ﬁ h day, when the allantois takes over this role (Rol'nik 1970).
YOLK SAC WITHDRAWAL
The yolk sac is drawn into the body cavity on the nineteenth day of incuba on. According to Lillie (1952) this
occurs as a result of contrac ons of the internal layers of the allantois and amnion, however Kuo (1932b)
believes the func on to be performed by a combina on of abdominal muscles and leg movements. The
structure of the yolk sac helps it to be drawn in through a rela vely small umbilical opening. A er the yolk sac
has been withdrawn and resorbed the yolk stalk remains as an appendage of the duodenum.
The nutrient substances present in the yolk sac will be used by the chick during the ﬁrst few days of
development.
PRACTICAL CONSIDERATIONS
Poor retrac on of the yolk sac is an unfavourable sign when evalua ng the quality of the chick. This may be
due to insuﬃcient uptake of the yolk during incuba on (due to excessive temperatures or humidi es during
incuba on) or a weakening of the muscle ﬁbres, perhaps indica ng a loss of embryo vitality. The degree by
which the yolk sac is withdrawn can be used as an index of chick "maturity". Walker and Voitle (1973) and
Laughlin (1977) developed a system of navel scoring. Walker and Voitle used their system to measure the
s mulatory eﬀects of light during incuba on. They found that generally, the presence of light accelerated
embryo development and more rapid and complete navel healing. A fully developed chick should possess a
completely healed navel.

Laughlin has produced a scale for the assessment of navel healing in newly hatched turkey poults. This scale
was developed using poults from an experiment where water loss was measured when turkey eggs were
incubated at diﬀerent rela ve humidi es. With lower humidity, there were many poults with dried urates
a ached to the navel. These poults were lighter than those on the high humidity condi ons.
Further inves ga on of this problem is required. Laboratory studies of mechanisms involved in correct yolk sac
withdrawal, together with a ﬁeld survey of ﬁeld incidence of the problem, related to various aspects of the
commercial opera on. It is recognised that several factors such as egg storage and incubator condi ons
(temperature and humidity) inﬂuence the occurrence of this condi on.
Egg storage before incuba on can devitalise the embryo to the extent that irregular development occurs
during incuba on (Mather and Laughlin 1976) and it is known that the incidence of unhealed navels increases
when old eggs are incubated.
In prac cal terms, incomplete retrac on of the yolk sac presents a much greater problem with turkeys than in
chickens. It has been es mated that approximately 1 million day old turkey poults are culled on the hatching
trays (Hodge s 1979). Approximately two-thirds of these second grade poults would have been down-graded
due to unhealed navels. For comparison, broiler chick hatcheries enjoy a much lower level of down-grading,
probably between 0.75 and 1% of hatched chicks.
YOLK SAC INFECTION AND OMPHALITIS
Under poor incubator condi ons (high humidity, ﬂuctua ng temperatures and poor hygiene) infec on of the
yolk sac readily occurs. Chicks o en hatch in a devitalised state with large watery yolks. Subjec ng the chicks
to further stress (chilling, delays in placement under the brooders) s mulates the mul plica on of any yolk
diges ng bacteria (Bacillus cereus, Staph. aureus, Clostridium sporogenes and welchii) which have
contaminated the chick during hatching (Harry 1957), Harry and Gordon 1966). Infec on of the yolk sac and
navel are responsible for the majority of deaths in chicks up top 3 days a er hatching (Gordon 1977).
Overhea ng the embryos during the ﬁnal 3 days in the se er can weaken them and trigger oﬀ yolk sac
problems.
Hatcher hygiene is of great importance in controlling this type of infec on. A breakdown in the hygiene
programme can increase the possibility of similar problems in subsequent hatches in the same machines as a
result of a build-up of contaminated ﬂuﬀ. An eﬃcient terminal disinfec on programme will help to reduce the
level of contamina on in both machines and hatcher trays. Steps should also be taken to limit the spread of ﬂuﬀ
from and between hatchers during the hatching process. For hatching each day of the week, separate hatcher
rooms are desirable (Harry 1966).
Omphali s usually results from chicks hatched under condi ons of low humidity. Dried por ons of the shell
membrane can become withdrawn through the navel oriﬁce, causing irrita on and devitalisa on of the
surrounding ssues leading to their infec on with such bacteria as Staph. aureus and certain Clostridium spp.
Omphali s usually results from an imperfect healing of the navel, which in cases of acute yolk sac infec on is
usually perfectly healed (Gordon 1976).
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The >EmTech Eﬀect<

Disclaimer:
Although the author has made every eﬀort to ensure that the information in this Hatchery Handout is correct at the time of
publication, the author and EmTech Hatchery Systems do not assume and hereby disclaim any liability to any party for any loss,
damage, or disruption caused by errors or omissions, whether such errors or omissions result from negligence, accident, or any
other cause.

