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Lethal Factors in Pekin Ducks
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Faculty of Agriculture, Cairo University and
Menoufia University, Egypt.

EKIN ducks were used in studying the lethal factors affecting
embryonic mortality.

The experiment was carried under the usual system of mating and
nutrition in the Poultry Rescarch Station, Faculty of Agriculture,
Cairo  University.

The study included 3748 eges, 2151 egps in the fisst year ( from

January to May), and 1597 eggs in the second year ( from January
to April).

The lethal factors occurred in this study were

L. The crest syrdrome

Crested embryves showed great reduction of the upper begk, vari-
able deficiencies in cranium, sometimies there were great hernia thr-
ough which the whole brain was outside the cranium. They died
at the end of the incubation. The crested embryos represented
10.67%, of the total dead embryos allover the experimental period
or about 42.042%, of the abnormal ones.

2. Micromelia

These embryos showed reduction in growth. Feather growth
is retarded and had “*wormy’® appearance. The extreinities were
shortened.  Death occurred in late stage of incubation. This group
represented 11,99% of the total dead embryos or about 47 245
of the abnormal ones.

3. Shori both mandibles

A Tlethal caused abnormalities in both mandibles, especially
the lower one. The upper was reduced and pointed upward. The
facial parts were reduced and there was some degree of cereberal her-
nia.

The eves were abnormal. This casc represented §1 7% of the total
dead embrvos or 3.18 of the abnormal ones.

4. Crooked iicck

The characteristic features was the crooked neck and spinal
column, reduction of the upper beak and the total size of the embryo,
spindly legs, curled toes and ocdema in the head region and the neck.
The embryos having crooked neck represented 0.72%, of the total
dead embryos or 2.85% of the abnormal ones.
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5. Embpyos that died after hatehing

Embryos of this group were hatched but were very wealk that they
died within few hours after hatching and before getting them out othe
hatchary, Some of them were normal but others were having ble-
eding originated from the volk sac enterance position, and some of
them showed failure of yolk sac absorption. The embryos of this
group represented 1.19% of the total dead embryvos or 4,699 of the
abnormal ones,

Several lethal [actors are of wide spread occurrence among various breeds of
fowl, but a few of them were found in ducks.

Crested syndrome

The crested syndrome offers a good example for a very undesirable gene
being adopted as the distinguishing feature of a breed. It has been found that
in the underlying partio-oceipital region ofihe skull there is a hole through whi-
ch protrudes an encephalocele or hering of the brain. The protruding parts
may include posterior parts of the cerebral hemispheres, the cerebellum, one
or both optic lobes, or part of medula (Krautwald, 1910),

Studies showed that crested ducks are heterozygous for an incompletely
dominant gene. The homozygotes do not hatch, and only about half the
heterozygotes show a crest. This means that the penetrance of the gene is
about 509/ . In the homozygotes, death occurs at the end of the incubation pe-

riod, or before hatching (Rust, 1932).

Requate (1960) suggested that this case in ducks is due to a single semi-
dominant gene which seems to be responsible for crest formation. The great
vasiability in the expression of the character suggests that it is more effective
than in fowl. The development of the crest is also influenced by the total gene-
tic millicu.  Lethal effects are occasionally found in both homozygotes and
heterozygotes,presumably due to genetically conditioned developmental imba-
lance.

Micromelia

Micromelia is an outosomal recessive gene that has been identificd in
White Pekin ducks. In the homozygous condition,it is lethal in late embryo-
nic stages. The gene has a pleiotrophic effect as found from the appearance
of the homozygotes : body size is reduced, a mucoid transudate is present in
the outer cervical region, feather growth is greatly retarded and <wormy’’ in
appearance and the extremities are shortened.

Histological examination of the long bones of the extremities reveals ab-

normal epiphseal architecture and bone ash is reduced. This case was named
Micromelia (Ash, 1968).
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Mansibles missing

A lethal muiation affzcting both mandibles wos found in white leghorn
(Marble e @l., 1944), The embryos showsd complete absence of the
lower mandible to a more vestige, and much deformed and smaller upper
mandible. It is frequently pointed upward or even curved over the front
part of the herd. The eyes were generally abnormal and other facial parts
were reduced in $ize. There wre always some degeee of cerebral hernia,  This
condition has been shown ‘o be due to a single recessive autosomal gene.

Crooked-neck dwarf

In new hampshires Pun (1954) found that embryos homozygous for the
lethal gene are characterized by their crocked neck, erooked spinal co[unm,
slightly shorler upper beak, spindly legs, curly toes, and reduced sternum wi-
thout keel and lateral processes.  All parts of the skeleton, musculature and
internal organs were reduced in size.  Lethal embryvos showed little growth
after the 130 -16" days and usually died 1n the last two days ol incubation,
and they never hatched. 1t is possible to distinguish lethal from normal embr-
yos as early as the 10th day of incubation by their culry toes.

Asmundson (1943) reorted that in MNew Hampshires, (his syndrome (s
brought about by a recessive gene.

Failure of the yolk sac absorpiion

A recessive lethal gene was found in the olfspring of a blue-black Indian
hen, White Leghorn and Black Minorca mules (George, 1963). That gene
was responsible for the failure of yolk sac absorption mechanism, the charact-
eristic symptom in the dead chicks was their inability to absorp the last posit-
ion of volk sac.

Material and Methods

This work has been done on the White Pekin duck (Anas Platyrhynchos)
through two successive hatching seasons. The {irst szason was during ihe pe-
riod from January to May and the second was Trom January to April the next
year,

Eggs were  collected and kept for a peried nos loss then 24 hr,
and not more than 7- 10 days. The eggs were given a serial number.
The egss were candled to exclude the unsuit: ble ones for iucubation,

Throughout the incubation period, candling was performed twice : at the
g and ‘thu 22w day of incubation. Dead and unhatched embryos were ¢xa-
mined to determine their age and to detect their abnormalities and describe
the existence of lethal and semi-lethal types. The abnormal embryes were class-
ified into five groups acccording to their appearance. The first group showed
the crest syndrome phenotype, the second showed the abnermal phenotype of
micomelia lethal factor, the third had short both mandible, the foruth repre-
gented the embryos that died with-in few hours after mtcu'i‘g

‘-.
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Results anmd Discussion

Among dead and unhatche embryos there were some that showed abnor-
mal features as an epxression of lethal factors.

It can be seen in Table 16 that there were 317 abnormal embryos in the first
year which represent 22.12% of the total dead and unhatched embryos in this
year. In the second year 280 embryos or 30.47° of the total dead and unhat-
ched were abnormal. The total number of the abnormalitics were 597 or
25.38% in the two years.

These abnormal embryos can be classified into five groups according to-
their appearance. The first group that showed the crest syndrome phenotype
represented 42.04% of the total abnormal embryos obtained in the two years.

The second group that showed the abnormal phenotype of micromelia
lethal factor represented 47.24% of the total abnormalities in the two years.

The third group of abnormal embryos having short both mandible repre-
sented 3.18%, of all abnormalities obtained.

The fourth group of abnormal embryos with crooked neck represented
2.85%, ol the total abnormal embryos.

The fifth group (4.69%, ol the total abnormalities) represented the embr-
yos that died after hatching. Embryos of this group were hatched but were
very weak that they died within few hours after hatching and before getting
them out of the hatchary. Some of them were normal but others were having
bleeding originated from the yolk sac enterance position and some of them
showed failure of yolk sac absorption.

I« The crest syndrome

[n the first season, 127 embryos showed the crest syndrome. These repre-
sented 8.86% of the total dead embryos.

In the second season, 124 embryvos had the same phenotype (13.49% of
the total dead embryos), The affected embryos died at the end of the incubation
period. Only one of them died at the 12th day of the incubation and three
died at the 22nd. The remaining embryos died in a later period.

The crested embryos showed great reduction of the upper beak, and varia-
ble deficiencies in cranium, sometimes they form a great tuberosity in which
lie the cerebral hemispheres of the brain. In other cases there were great her-
nia in the crantum through which the whole brain was outside the cranium.

These features agreed with those found by Krautwald (1910) .  He found

that the protruding parts may include posterior parts of the carebral hemispher,
the cerebellum, one or both optic lobes, or part of the medulla.
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Rust (1932) found that crested ducks are heterozygous for an incomple-
tely dominant gene that has only about 509, penctrence. The homozygotes

do not hatch and the death occurs at a late stage of the incubation period or
belore hatching

Requate (1960) suggested that this case is due to a single semi-dominant
gene which is responsible for crest formation. it is more effective in  ducks
than in fowl. The total genetic millieu is also effective in the development of
Lhe crest. and the lethal effects occurred in both homozyotes and heterozygo-
tes are presumably due to genetically imbalanced developmental conditions.

Out of 3173 individual egg set, therc were 251 embryos which showed this
abnormality and 2922 did not show this abnormality : This segregation ratio
was found to be in good agreement with mendefian 1:15 ratio (X® — | .28 and
P — 0-25). These results may suggest that the character is under the control
of two recessive genes and the genotype cry ¢y cr, Cf, is suggested for the effe-
cted embryos.

2. Micromelia

Embryos that showed micromelia represented the highest frequency in
this study. There were 145 and 137 embryos in the two seasons, respectively.
There were 145 and 137 embryos in the two seasons, respectively. These rep-
resent 11.999/ of the total dead embryos or about 47-249 of the abnormal
ones.

These embryos were characterized by a reduction in growth. Feather
growth was retarded and had wormy appearance and the extremities were
shortened. Death occurred in late stage of incubation, i.e. after the 22nd
day.

This lethal factor was first found by Ash (1968) in Pekin ducks. He sugg-
ested that this condition is due to an autosomal recessive gene, which is lethal
in the homozygous condition. 1t has a pleiotropic effect as found from the
phenotype of the homozygotes. There were a mucoid transudate present in.
the cervical region. Histological examination of the long bones of the extre-
mities revealed abnormal cpiphyseal architecture and bone ash is reduced

Similar casc was found in White leghorn (Asmundson, 1942)and in Indo-
nesian land race and Kedu fowl (Fischer, 1956). These cases were marked
also by shortness of the extremities, the upper beak was short and curved, and
the lower beak was delected. They suggesied that these a bnormalities were
due to the action of two autosomal recessive genes.

There were another micromelia found in White Leghorn by Bernier (1951)
which was named micromelia V11, The affected embryos have normal beak
but microphthalamic eyes. The extremities were shortened and the legs were
hent. This case was duc¢ to a single recessive genc.

There is another case which closely resemble  micromelia and  Cornish
lethal, found in Japanese Quail (Hill ef /.. 1963).  The affected embryos have
broad short head with bulging cyes, and a parrot-shaped beak. The neck and
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trunk were broad. The extremities were shortened and were set for apart.
This case was suggested to be due to an autosomal recessive gene.

3. Shorr both mandible

The affected embryos had abnormalities in both mandibles. The lower
beak was reduced to a mere vestige. The upper beak was also reduced but
remained from about one-quarter to two thirds of the normal size.

It was frequently pointed upward. The eyes were abnormal and other
facial parts were reduced in size. There were some degree of cereberal hernia.
The abnormality is recognisable in young embryos as soon as the beak begins
to form. It was lethal to all homozygotes, but two of them were still alive at
the day of hatch.

These features were representative to that found by Marble et al. (1944)
in White leghorn, The numbers of embrvos that showed these features were
13 and 6 for the two seasons respectively. Death occured at different stages
of incubation period, two of them were siill alive at hatch.

4. Crooked neck

The embryos carrying this lethal factor were charcterized by their crooked
neck, crooked spicnal column. slightly shorter upper beak, spindly legs, curly
toes, and reduced sternum without keel and lateral processes, The embryos
in total were reduced in size. There were some cedema in the head region in
the embryos that died in the last period of incubation. Embryos that died in
small age were having a tall croeked neck, a small head and a body reduced
in size, they resembled in part the embryos that carry the lethal factor micro-
melia.

During the two years ol the study, 17 embryos having this lethal factor
were recorded. This number of embryos represents a small position of the
total number of chicks produced during the experimental period. This little
number of embryos having crooked neck-or abnormal both mandibles-may
result from a litile number of heterezygous mother ducks carrying this lethal
facter. On the other hand, this factor mav be carried on combination with
one of the other lcthals that makes a great defect in the appearance of the
embryes such as Micronelia lethal factor or Crest lethal factor, which when
appeared in the embryos make the detection of the crooked neck-or the
abnormal both mandibles {actor-very difficult.

The total number of crooked neck embryos in the first year of the expe-
riment was 12, This number is reduced in the second year to 5, and therefore
the number of abnormalities caused by the abnormal both mandibles in the
first year was 13 versus 6 in the second year. This reduced number of abnorm-
alitities in the second year than in the first vear may be due to several reasons :
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The heterozygous individuals having this lethal factor were weak,
they died before reaching the sexual maturity, or part of them culled
during the successive culling processes that occurs throughout their
living period to expell weak and low growth rate duckling chicks.

The heterozygotes may reach sexual maturity but they have low pro-
ductivity. Due to that they gave unsufficient number of eggs.  This
insufficient number when studied genetically cannot give truc im-
pregnation.

The eggs produced by heterozygous mother ducks may have abnor-
malities such as,small size easily shell (Shrinked shell), high
percentage of pores in the shell {high porosity), abnormal air sac or

completely absent air sac.

5. Embryvos died after hatching

All of these abnormalities were excluded
before setting the eggs i the incubation

Embryos of this group were hatched but were very weak that they died
within few hours after haiching and before getting them out of the hatchary.
Some of them were normal but others were having bleeding originated from
the yolk sac enterance positicn, and some of them showed failure of volk sac

absorption. Tn the first season 20 cmbryos

showed this case  that repre-

sented (1.40073, while 8 (0.879/) embryos showed  the same case in the second

season.
TABLE . Fregueney of sbnormal embryos
Short Crooked | Died Total of
MNO. - ney ar 0 Crest Micromelia both neck afer ahmormal
Seson M | dead | mandibles hatch
Qous B s i
{v’; emhryos [ -
No. | %.-|No. | % INe. % Ne. %INe. %  No %

— |
! i
10 12| 13 po1 12

sl weason IZ}SI 1433 127 | 5 86 145 1084 20 L.40) 317)22,12
nd season 1398 919 124 |13 49i137 1491 & l(} 05 5 '0.54; 80 87" 280030 .47
| | |
) t ! | |
Fotal 3749, 2352 251 10.67 282 !H 99 19 0 81017 0.720 28 11 {9 597}25.39
| | | I | | | !
| | | ;
Percentage | | L4204 47.24 318 285 | 4.69 | 100
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