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Biological classification of the fowl

e Kingdom : Animalia

* There are many methods to classify

the fowl depending on different * Phylum :  Chordata
principles such as :  Subphylum : Vertebrata
* Biological classification : Some times e Class : Aves
referred as scientific classification . _
. * Order : Galliformes
* There are about 8580 species of the . L
birds spread in the world and * Family ‘ Phasianidae
classified according to the biological e Genus : Gallus
classification system , for example for : . :
* Species : domesticus

chicken, as following :
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* The scientific name of the chicken ( or any animal ) consist of
two levels of its taxonomic classification , the genus and species
, the genus printed capitalized and the species not capitalized.
so the scientific classification for chicken is Gallus domesticus
or Gallus domesticus .

Lt
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Chickens gzl
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A Ceylon Jungle fowl! cock

These birds are native only to Sri Lanka, where they range from sea level up to 6,000 feet.
The comb of the male is a brilliant red with a large yellow patch in the center.
They are not very common in captivity as, although they breed well, La Fayette's need a lot of protection

from winter cold. Ceylon Jungle fowl gain adult plumage in their second year. They lay 2-4 eggs per clutch,
which hatch in 20-21 day

Ceylon Jungle fowl
La Fayette's Jungle fowl
Gallus lafayettei
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Gray (or Sonnerat's) Junglefowl
Gallus sonneratti
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Male Grey Jungle fowl, Gallus sonneratii
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http://en.wikipedia.org/wiki/Grey_Junglefowl

Green Jungle fowl
Fork Talil
Gallus varius
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A closer shot of a Green Jungle fowl cock Green Jungle fowl cock

The Fork Tail, or Green Javanese Jungle fowl, Gallus varius inhabits the mysterious island of Java, where it is
curiously absent from much of the western side of the country. Varius is also found in varying numbers on any
number of smaller islands like Bali, Lombok, Sumbawa, Komodo and surrounding islets. Green Junglefowl inhabit
coastal regions and semiarid cliff habitat near estuaries where they forage in mangrove swamps, along beaches,
in rice paddies and deep inside subterranean sea caves.
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Red Jungle fowl
Gallus gallus

s from Laos (left) and Thailand

Red Junglefowl male

Indian Red Jungle fowl
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Red Jungle fowl
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White Holland
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Broad Breasted Bronze
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Broad Breasted White
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What are the correct common names for immature and mature poultry?

1Cockerel is term for young mature male; pullet for young female.
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Poultry science , concerned with the study of principles and practices involved in the production
and marketing of poultry and poultry product, including breeding , incubation, brooding,
housing , feeding , disease , marketing and poultry-farm management..

Chickens :
Refers to young birds of both sexes , such as broilers and fryers .

The previous chapter covered the different breeds of chickens that important for the poultry
industry .

species is often defined as a group of organisms capable of interbreeding and producing fertile
offspring. The similarity of species is judged based on comparison of physical attributes, especially
their DNA sequences, where available. Species hypothesized to have the same ancestors are
placed in one genus,
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Bobwhite Quail

In breeds such as Bobwhite, Californian, Gambel's, Harlequin and Chinese Painted (CPQ), the
males can be distinguished by their face mask which is absent in the females. However, the
White variety of CPQ cannot be distinguished by this feature.

The Californian male has a distinctive blue-grey breast in addition to the face mask.
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Japanese Quail (Male and Female)

Prof. Dr. Khalid Hamid Hassan

University of Diyala College of Agriculture

The females (150-180 g) are heavier than
males (120-130 g). The meat type quails
are ready for sale at about 5 weeks of age
and meat is very delicious. The egg type
quails come into production at 5-6 weeks
of age and reach their peak production by
9-10 weeks of age. The average
production touches more than 250 eggs
per quail per year. The average weight of
an egg is 10 g and its chick weight on
hatching is about 6-7 g.

Republic of Iraq
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Male of Quall

Female of Quail

Normal type Japanese quail are easy to sex from about 3 weeks onwards, the reddish
brown chest of the male starts to become noticeable. The female will retain her speckled
chest and throat feathers and they can be distinguished by their size difference for the
female is bigger than the male, and by vent sexing.
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Female Japanese Male Japanese

As indicated above, the vent of the male is more domed, while that of the female is more
inverted. This difference is only seen after they have reached sexual maturity, when their
behavior will indicate their sexes anyway.
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These three foam “puffs”
were manually expelled from
reproductively active male
Qualils

Japanese Quails (Coturnix japonica) produce foam from their unusually
pronounced dorsal-cloacal muscular gland system. “Reproductively active male
Japanese quail produce a large quantity of a stiff white meringue-like foam that
Is transferred to the female along with the semen during copulation and also is
deposited on top of the excreta during voiding.” Sewert&Adkins-Regan (Jn case you
missed it, you just read the words “meringue,” “semen,” and “excreta” all in one
sentence).
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. K.M. Cheng et al. reported that based on in vitro observations, in all cases during which foam was
not mixed with the quail semen, sperm motility decreased within 3-5 minutes of deposition onto
optical microscope slide and ceased within 10 minutes. When foam was added to the semen, the
sperm remained “vigorously motile” after 45 minutes. The authors noted that spermatozoal motility
was observed still in one sample after 95 minutes under the cover slip at room temperature.

The reproductive foam is nothing personal, but it is specific. Semen samples were mixed with foam
secretions of the same donor as the sperm and of other donors as well, and the results were that
any Japanese Quail's foam would do.X-M- Chengetal. However, mixing quail froth with chicken or turkey
semen either did not affect sperm motility or fertility or possibly adversely affected motility
(according to the M.S. thesis of one of the co-authors of the study). Turkeys produce a cloacal
foam of their own which was not found to affect motility of sperm.Fuiharaetal. Among accessory
reproductive fluids in birds, the case of Japanese Quail is unique in that the foam is produced
constantly, released simultaneously with seminal ejaculation, and it helps by increasing and
prolonging spermatozoal motility.
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» Both alleles are dominant and affect the phenotype
in two different but equal ways

* Andalusian chickens show this pattern of inheritance.

 |f you cross a black (BB) chicken

e With a white (WW) chicken

* You get black+white speckled (BW) chicken daly) zladl)
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PARENTAL GENERATION PHENOTYPES
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Dihybrid Cross
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F, generation consisted of four phenotypes of seeds 9:3:3:1
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For male:
Z2Z+, homozygous dominant

Z2Z: heterozygous
Z:Z>, homozygous recessive

For female:
ZAW, dominant
Z*\W, recessive
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Slow-feathering: The primary wing feathers are
short and the coverts are as long as the primary Fast-feathering: Primary feathers are long and the
feathers. coverts are shorter than the primaries.
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DMRT1 mRNA expression in embryonic chicken gonads
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Photograph of a
gynandromorphic chimera
chicken, left = male, right =

female, with characteristic
differences in plumage, wattle,
spur, and breast musculature ( A)
. Schematic illustration of the
cellular  make-up  of this
gynandromorphic chicken with
ZZ and ZW cells distributed
predominantly on the respective
‘male’ and ‘female’ sides ( B) .

Major, A.T. and Smith, C.A., 2016. Sex reversal in birds. Sexual Development, 10(5-

6), pp.288-300.
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For male:
Z2Z+, homozygous dominant

Z2Z: heterozygous
Z:Z>, homozygous recessive

For female:
ZAW, dominant
Z*\W, recessive
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Sex linked Barring oeiadls Jas gal) adadlall (i

X
Barred Plymouth Rock Female Rhode Island Red Male
b B b
YA\ ZZ Day-old male

Day-old female

http://afs.ca.uky.edu/content/sex-linked-crosses
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Rate of feathering i Al 4s
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Laldl &
In the fast — feathering chick the primaries are longer than the coverts . C 0 ‘ S

same length primaries shorter primaries
dalyas an F il e bl 3 Al -2

In the slow — feathering chick the primaries are the same or shorter

than the coverts

Longer primaries
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COVERT FEATHERS
COVERT FEATHERS

Slow-feathering: The primary wing feathers are
short and the coverts are as long as the primary Fast-feathering: Primary feathers are long and the
feathers. coverts are shorter than the primaries.
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Mother (silver) Father (red)
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Daughter (reddish) Son (white)

Gold Female
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(A) Single-combed wild-

type male (rr pp ),

( B) Rose- combed male ( R- pp),
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Taill feathers: Most tail feathers,
or rectrices, feature an interlocking
microstructure similar to wing feathers.
Arranged in a fan shape, these feathers
support precision steering in flight.
Typically, birds have six pairs of feathers
on the talil
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Tail Flight Semiplume Filoplume Bristle Downy
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Tail Semiplume

Flight

AL ol s e 25 5l i

The body of 3 bird is covered
with feathers Wing feathers
open and close as the bird
flapsitswings

The feathers at the
tips of the wings are
raised when speed
is reduced. Ajir
passes over the
feathers
f and bird
reqains
tg force
to avoid
falling

\"Z

I
n&

Filoplume Bristle Downy

Gl Ay sgan /A 30 A8 - ua el - s ala AR 0



Semiplume

Mostly hidden beneath other
feathers on the body, semiplumes
have a developed central rachis but
no hooks on the barbules, creating
a fluffy insulating structure.
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Tail Flight Semiplume Filoplume Bristle Downy
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filloplumes lack muscles within their
follicles and cannot be adjusted of moved
independently. Their role is sensory,
providing the bird with information on the
movement and condition of

other feathers nearby. Clusters

of filoplumes usually surround the base of
each flight feather.
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Tail Flight Semiplume Filoplume Bristle Downy
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Some species of birds have Dbristle
feathers. Bristles are specialized feathers
that are believed to perform a tactile
function. They have a stiff, tapered rachis
and few, if any barbs that appear only at
the base of the feather. Bristles are usually
found on the head or neck, often around
the mouth or eyelids.

\Z
N |
Tail Flight Semiplume Filoplume Bristle Downy

y QJL‘M Gléj\?“;‘;s J);)A\ uie)“ &‘}" Gl 4 ggan /40 30 LIS - Moo daalay - G dala A 0



Barbs

Calamus

A J 7
) ¥

| | | i
Tail Flight Semiplume Filoplume Bristle Downy

éu\ C\AJ.“ s e s gall (i) &\}J Gl Ay psgan /40130 S - Ma daaly - s tala A
15



body contour feather
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Feathers on the shank Alad) G S
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Feather Placement Mutations:
Crest, Ear tufts, Muff/Beard, Naked Neck, Nakedness

\\\\
*Ear Tufts ( Et) autosomal, semi-lethal,
incomplete dominant Both Ear-tufted & Muff/Bearded (Et / Mb)
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Tail, Flight & Saddle Mutations:

Long tail (Gt -continual growth), Non-moulting (mt),
8 main tail feathers (ext), Wry tail, Henny feather (Hf),
Surplus Flight Primaries (Sf1, Sf2), Long filoplumes (Lf)

Long tailed
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Rumpless Judlf oyasd

Rumplessness is a genetic defect. In the true rumpless condition the
last vertebra is missing.

Rumpless (Rp, rp-2),
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Hard feathered (Ha) autosomal incomplete dominant
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Soft Feathered (ha* plus other modifiers)
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Another Blue Frizzle rooster

A pair of Frizzled White Poland
bantams
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Silkie- hookless (h) autosomal recessive
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Langshan

Minorca

Light: Soft Feather
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Spangled Cornish bantams

A White Laced Red Cornish female
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Ear lobe: turquoise, white, Spanish,
red

Spanish - white faced White Ear-lobes Red Ear-lobes

Turquoise Ear-lobes
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WHITE EGG LAYERS

What do they have in common?

Leghorn

White ear lobes
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BROWN EGG LAYERS

What do they have in common?

) ‘~‘)/n
i1,
y

Australorp Plymouth Roc \! Wyandotte Rhode Island Red
Red earlobes
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BARRED PLYMOUTH ROCK versus DOMINIQUE

Barred Rock:
Single comb

Dominique:
Rose comb
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Two shots of a Buttercup cockerel
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Figure 4.17b

The crosses of Bateson and Punnett

(rose comb) (pea comb)

RRpp rrPP
Wyandotte Brahma

F, generation

All walnut
(RrPp)

Fy (RrPp) x Fy (RrPp)

v
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What is egg color?

Lets start what is egg color, or how it gets there. The brown egg color is
present on top of the shell..., you can just run your fingernail over a brown
egg, | bet you can scrape some of the color off. This coloring is applied in
the oviduct ( shell gland ) of the chicken before the egg is layed. Genetics
determines how dark or light the coloring will be. A white egg is absent of
this brown coloring added, it is simply the egg shell. A blue egg, is like the
white egg. Itis the color of the shell itself with the absence of any brown
on the outside of the shell. A green egg on the other hand is a blue shell
with the brown color applied to the outside. This happens when a blue
egg laying chicken (ie Araucana) is crossed with a brown egg laying
chicken.



The colour of eggshells is the result of pigments being deposited during egg formation within the
oviduct. The type of pigment depends upon the breed and is genetically determined.

In 1933, Professor Punnett demonstrated that the blue egg factor is a dominant gene (genetic
symbol O).

All eggs are initially white, and shell colour is the result of the pigments called porphyrins being
deposited while the eggs are in the process of formation. In the case of the Rhode Island Red, the
brown pigment protoporphyrin, derived from haemoglobin in the blood, is what gives the shell its
light brown colour.

Egg shell color ranges from white, cream, pink, brown, blue, green to even dark
brown chocolate colored. Different porphyrins cause different shell colors. For
example, brown eggs are the result of the pigment protoporphyrin.

Auracauna chickens lay green eggs because they posses the pigment oocyanin,
which causes the green/blue eggs.

(The color of the chicken's feathers, skin, or earlobes may have some distant
correlation with eggshell color but they do not determine color. Those traits are on a
completely different chromosome. This is a popular myth.)
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Brown Eggs

This is a dominant trait, this allows you to breed a brown egg
layer to a white egg layer and get a brown egg layer. Some of
the "red sex links" are bred this way, with the white chicken
being a white leghorn. This is really pretty simple, what gets
more confusing is what shade of brown they will lay. Itis
passed down from the parents, but it is much more

complex. Breeds that have been laying dark brown eggs like
Marans and Welsumers will keep doing so, but when bred to a

light brown egg layer, they could lay something in between,
dark eggs or light eggs.



White Eggs

White eggs are actually a recessive trait, so
they must have acquired it from both
parents.



The Araucana produces a pigment called oocyanin, which is a product of
bile formation, and results in blue or bluish-green eggs. Interestingly, the

colour goes right through the shell, making the eggs difficult to candle
during incubation.

This factor is also an indication of the relative purity of the stockin
relation to original Araucanas



mmm@%mm

79

+

+

Result of crosses

. The original shell colour of Araucana eggs
is blue, but a variety of colours have been
produced by crossing Araucanas with
other breeds, as follows

Blue X Blue = Blue

Blue X White (eg, Leghorn) = Blue

Blue X Brown (eg, RIR) = Green

Blue X Dark Brown (eg, Maran) = Olive
Brown

This is a simplification, of course, and there
is a considerable range of blue - green -
olive hues, depending on the genetic
make-up of the breeds involved, bearing in
mind that many so-called Araucanas are
themselves crosses



Breeding for blue eggs

The blue egg shells contain oocyanin; thus, the gene symbol for blue egg shellsisO
and for white egg shells is 0. If they inherit two genes for blue egg shells, they are

OO0. If they inherit two genes for white egg shells, they are oo. When a chicken (or
any animal, for that matter) carries two of the same gene for a trait, they are
homozygous for that trait. (Homo means “same” and zygote refers to the
combination of the two parents’ genetic material.) If they have a dominant gene

from each parent, they are homozygous dominant for that trait. If they receive

two recessive genes, they are homozygous recessive.

If they inherit one gene for blue egg shells and one gene for white, they are Oo; °
heterozygous. (Hetero means “other” or “different.”) Now, we see autosomal
dominance take place — autosomal because these genes are not on the sex
chromosomes. The blue-egg-shell gene is stronger and is dominant over the
white-egg-shell gene. The heterozygous hen will lay blue eggs, but the white-egg-
shell gene will sit quietly in the background and is just as likely to be passed along
to offspring as the blue-egg-shell gene.
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Araucana eggs

Croad Langshans lay plum colored eggs.

Croad Langshan
Heavy: Soft Feather


http://www.clarescroads.co.uk/

Green eggs
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Sires Total Dams Total Progeny weight(kg) |Dams | Sires
Yi.. Yij. (k) no.(j) |no.(i)
6.80 2.55 77 .81 .97 1
2.15 80 .64 .71 2 1
2.10 64 75 .71 3
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Sires Total Dams Total Progeny weight(kg) |Dams | Sires
Yi.. Yij. (k) no.(j) |no.(i)
6.80 2.55 77 .81 97 1
2.15 80 .64 .71 2 1
2.10 .64 75 71 3

7.50 2.48 .74 .80 .94 4
2.46 70 85 91 5 2
2.56 .91 .80 .85 6

6.98 231 .70 .81 .80 7
235 75 86 .74 8 3
2.32 69 .83 .80 9

742 2.57 .79 .80 .98 10
2.56 91 .88 77 11 B
2.29 80 72 77| 12

7.73 235 .78 .76 .81 13
2.77 .89 .94 .94 14 5
261 87 81 93| 15
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Sires Total Dams Total Progeny weight(kg) |Dams | Sires
Yi.. Yij. (k) no.(j) [no.(i)
6.80 2.55 77 .81 .97 1
2.15 80 .64 71 2 1
2.10 .64 75 71 3

7.50 2.48 .74 .80 .94 4
2.46 .70 .85 .01 5 2
2.56 91 .80 .85 6

6.98 231 70 .81 .80 7
235 75 86 .74 8 3
2.32 69 83 .80 9

7.42 2.57 .79 .80 .98 10
2.56 91 .88 77 11 4
2.29 80 .72 77| 12
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2.77 .89 .94 .94 14 5
2.61 87 .81 93] 15
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Comparison of Ross broiler live weight for age

Figure 1. Broiler growth curve, 14-48 days.
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