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RESULTS

Esophagus:

The esophagus of birds is thin walled and distensible ‘with relatively
greater diameter than that of mammals. It connects the pharyngeal cavity to
the glandular stomach (proventriculus). It is divided into the:longer Pars
cervicalis and the shorter Pars thoracica.

Pars cervicalis:
In situ, when the neck is unextended, the cervical part of the
esophagus -is shorter than the s-shaped cervical region of the vertebral
- column. Mostly the cranial third of it lies ventral to the column in all
examined birds, while the caudal two-thirds lying to the right of the column
in fowl, duck, pigeon dove and quail (Fig. 1-5/1) and dorsal to it in heron
and jackdaw (Fig. 6, 7/1). The cervical part of the esophagus reaches about
17 cm length in heron, 15cm in fowl, 12em in duck, 10cm in jackdaw, 8cm ir
.pigeon and 7cm in dove and quail. It lies in the midline at first dorsal tc
the larynx and trachea til the level of the fifth. cervical vertebra in fowl,
third cervical vertebra in duck, pigeon, dove, quail and jackdaw and seventh
cervical vertebra in heron. Where the esophagus, courses to the right side of
the neck it covered only by the skin and accompanied by the right jugula:
vein and vagus nerve. In duck and jackdaw (Fig. 2, 7/2) the cervical part of
the esophagus is expanded 3cm after its origin to form the elongated spindle
shaped crop while in fowl, pigeon, dove and quail, the cervical part of the
esophagus widens immediately cranial to the thoracic inlet between the
branches of the furcula (Fig. 1, 3, 4, 5/2). In heron, the expansion of the
esophagus was observed just it enters the body cavity through the thoracic
inlet (Fig. 6/2). :
Crop (incuvies)

The crop is function as a highly distensible storage chamber for fooc
which is closely adherent to the covering skin. In duck and jackdaw the croj
is in the form of elongated spindle shaped dilatation of the cranial, middl
and caudal regions of the cervical part of the esophagus (Fig. 2, 7/2; 8/B)]
Moreover, in duck the crop extends about 2cm within the body cavity. I
fowl and quail, the crop is in the form of saccular ventral diverticulum fron
- the caudal part of the cervical esophagus (Fig. 1,5/2; 8/A). It lies on th
right side of the neck and when full rests on the furcula. In pigeon the cro
is well developed and consists of very large right and left lateral diverticul
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which are connected in the midline by a small median diverticulum (Fig. 3/2,
8/C). In dove, the crop consists of a very large right diverticulum and a
smaller left one (Fig. 4/2, 8/D).

In heron, the crop is represented by a spindle shaped dilatation in the
cranial part of the thoracic esophagus (Fig. 6/2, B/B).

Generally, the inner surface of the crop is characterized by the
presence of low parallel folds.

Pars thoracica:

The thoracic part of the esophagus (Fig. 1-7/3) is shorter than the
cervical part but its diameter is wider than it. It extends caudally dorsal to
the syrinx, trachea and between the extrapulmonary primary bronchi. It is
pushed between the syrinx and the ventral surface of the lung to reach the
base of the heart and the dorsal surface of the liver. At the level of the
second intercostal space or third rib in fowl and dove, third intercostal space
or fourth rib in duck, pigeon, quail and jackdaw and seventh intercostal
space or eighth rib in heron the esophagus turns to the left and ends in the
glandular stomach without any line of demarcation. During its course, the
thoracic part of ‘the esophagus is related to the right and left cartotid
arteries and jugular veins. It is closely related to the cervical, clavicular and
cranial thoracic air sacs. This part of the esophagus is relatively long in
heron where it reaches about 5.5cm and dove 3.5cm while it is relatively
short in fowl (S5cm). It reaches about 3.5cm in duck 4em in Jackdaw and
2.5cm in pigeon and quail. The internal surface of the esophagus has low
longitudinal parallel folds (Fig. 18, 19/1).

Stomach:

The relative weight of the stomach depends upon the species of the
birds under investigation. As recorded in table (1) the weight of the stomach
represents nearly about 1.7% - 2.1% of the total body weight in fowl, 1.6% —
2.2% in duck, 2.5% - 3.5% in pigeon, dove and quail and 3.5% - 4.5% in
heroa and Jackdaw. Relative length and situation of the stomach depends also
on the species. Table (1) and Fig. (8) indicate also that, the relative length of
the stomach to the total length of the body cavity is about 61.1% in fowl,
60.2% in duck, 40% in pigeon, 44.5% in dove, 50% in quail and 45% in heron
and jackdaw. This result explains that the stomach oocupies more than the
half of the total length of the body cavity in fowl and duck, nearly the half
in quail and less the half in pigeon, dove, heron and Jackdaw.

The avian stomach consists of two chambers which are externally -
distinguishable from each other by a constriction (isthmus) in fowl, duck,
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pigeon, dove and quail (Fig. 11-15/1) and not externally distingutshable in
heron and Jackdaw. The cranial smaller chamber is the glandular stomach
(proventriculus) which secrets gastric juice and is continuous cranially with
the esophagus. The caudal larger chamber is the muscular stomach (Gizzard)
which functions as the organ of mechanical digestion.

Glandular stomach:

The glandular stomach (proventriculus), is well developed in heron and
jackdaw. In these two birds, it is elongated pear shaped structure which is
not distinguishable externally from the small muscular stomach from which it
has a greater capacity (Fig. 6, 7/4, 16, 17/b). Its cranial pole is connected
with the esophagus without any line of demarcation from the exterier, while

its caudal pole is rounded in shape and represents the base of the pear
shape. In heron, the glandular stomach is about 4cm in length and 1.5cm
width while in Jackdaw it is about 4em in length and 1.2cm width. The
extension of the glandular stomach differs in heron than Jackdaw. In heron,
the glandular stomach (Fig. 6/4) begins at the level of the eights rib and
extends caudally to the lower quadrant of the caudal part of the body cavity
with its ventral contour reaches the floor of this cavity. However, in Jackdaw
the glandular stomach (Fig. 7/4) begins at the level of the fourth rib and
extends caudally to a level with the caudal border of the caudal rib. It does
not reach the caudal end of the body cavity, but it lies in the middle third

- of this cavity. In heron the cranial half of the glandular stomach is concealed

by the liver while in jackdaw it is completely concealed by the liver and is
not related to the body wall

In fowl (Fig. 1/4, 11/b) the glandular stomach measures about 4cm in
length and begins directly without any distinct demaroated boundary from
the esophagus. On the other hand, there is a distinct constriction (isthmus)
between it and the muscular stomach. It lies in the lower left quadrant of
the middle third of the body cavity with its long axis is directed
craniodorsally from the level of the third rib and medially to caudoventrally
and laterally to the level of the caudal border of the last rib. Most of the
glandular stomach is concealed by the liver, on the left lobe of which it
makes an impression. Medially it is relates to the spleen while dorsally it is
covered by the cranial thoracic and abdominal air sacs which separate it from
the lung.

The glandular stomach in duck (Fig. 2/4, 12/b) is more wider but
shorter than that of fowl. It is pinkish in colour and reaches about 3cm in
length. It lies in the lower quadrant of the middle third of the body cavity
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and extends caudoventrally from the level of the third rib to the level of the
sixth rib. It is completely concealed by the liver and is not related to the
body wall. In pigeon (Fig. 3/4, 13/b) the glandular stomach is about 2.5cm in
length. It lies in the lower quadrant of the body cavity and partially covered

fourth or fifth one. It has no relation with the body wall. In quail (Fig. 5/4,
15/b) the glandular stomach is about 2em in length and typically fusiform in
shape. It is situated in the middle quadrant of the middle third of the body
cavity with its long axis is situated obliquely and extends from the level of
the third rib to the caudal border of the fifth one.

The relative weight of the glandular stomach to the total body
weight depends upon the species of the studied birds. As recorded in table
(1) the weight of the glandular stomach Tepresents nearly about 0.5% — 0.6%
of the total body weight in fowl, 0.4% - 0.6% in duck and pigeon, 0.5% -
0.6% in duck and pigeon, 0.5% - 0.7% in dove, 0.3% - 0.5% in quail and
2.5% - 3% in heronm and Jackdaw. Table (1) and Fig. (9) indicate also that,
the relative length of the glandular stomach to the total length of the body
cavity is about 33% in fowl, 20% in duck, 25% in pigeon, 22.5% in dove, 31%
in quail and 35% in heron and Jackdaw,

In all the studied birds, a number of low, wide papillae is projected
into the lumen of the glandular stomach. At the apex of each papilla opens
the excretory duct of one of the glands of the lamina propria (Fig. 18, 19/2).
Muscular stomach:

The muscular stomackhk (Gizzard) is a large organ. Its craniocaudal
diameter is greater than its dorsoventral one. In fowl, duck, pigeon, dove and
quail the muscular stomach (Fig. 11-15/¢) is shaped like a biconvex lens
which is firm and red in colour with an oval circumference in dove and a
rhomboidal one in the fowl, duck and pigeon. In heron and jackdaw, the
muscular stomcah is in the form of a relatively round or oval sac-like
structure (Fig. 16, -17/c). The muscular stomach almost fills the left lower
quadrant of the caudal part of the body cavity and even extends beyond the
midline to the right in fowl, duck, pigeon and heron (Fig. 1, 2, 3, 6/5) where
its ventral contour reaches the floor of the abdominal cavity. In dove, quail
and jackdaw (Fig. 4, 5, 7/5) the muscular stomach lies in the middle part of

w—mﬁwﬂz
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the body cavity. Its ventral contour does not reach the ventral abdominal
wall. In fowl, the muscular stomach extends caudally about 4cm caudal to the
last rib (Fig. 1/5). In duck it extends from the level of the fifth rib to the
caudal border of the last one (Fig. 2/5). In pigeon, it extends from the level
of the fourth rib to a level caudal to the last rib by about 1.5cm (Fig. 3/5).
In dove it extends from the level of the third rib to the sixth one (Fig. 4/5)
and in quail from the level of the fourth rib to about 0.5cm caudal to the
last one (Fig. 5/5). In heron it extends 2cm caudal to the caudal to the last
rib (Fig. 6/5) while in Jackdaw it extends from the level of the 5& rib to
the caudal border of the last one (Fig. 7/5).

The relative weight of the muscular stomach depends upon the species
of the birds under investigation. As recorded in table (1) the weight of the
muscular stomach represents nearly about 1.2% - 1.5% of the total body
weight in fowl, 1.3% - 1.5% in duck, 2% - 2.5% in pigeon, 2% - 2.25% in
dove, 2.2% - 3% in quail and 1% - 1.5% in heron and jackdaw. Table (1) and
Fig. (9) indicate also that, the relative length of the muscular stomach to the
total length of the body cavity is about 28% in fowl, 40% in duck, 15% in
pigeon, 20.5% in dove, 19% in quail and 10% in heron and jackdaw.

The muscular stomach in fowl, duck, pigeon, dove and quail consists
of a body (Fig. 11-15/2) and a small cranial blind sac Fig. 11-15/3) which
protrudes from the cranial extremity and a small caudal blind sac (Fig.
11-15/4) protruding from the caudal extremity.

The extensive right and left tendinous surfaces of the body (Fig.
11-15/7) usually united dorsally and ventrally by much narrower annular
surfaces. The intermediate zone opens into the cranial sac, the junction
between the glandular and muscular stomach usually being marked externally
by an isthmus (Fig. 11-15/1). The muscle tunic is massively developed and can
be separated into four semi-autonomous masses radiating out from powerfull
fan-shaped tendinous center. These tendinous centers in duck and quail
appear to be unequally developed (Fig. 12, 15/7). The muscular masses are
asymmetrically arranged relative to the longitudinal axis and include
cranioventral and caudodorsal thick muscles (Fig. 11-15/5’, 6") and craniodorsal
and caudoventral thin ones (Fig. 11-15/3", 4’). The dark coloured thick muscles
are composed of outer and inner portions and extend transversely between
the tendinous centers and across the dorsal and ventral parts of the muscular
stomach. These thick muscles form the basis of both pairs of tendinous and
annular masses.
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In duck, dove and quail the oranioventral thick muscle is better
developed than the caudodorsal one. The much lighter - coloured more
pliable, thin muscles are unlayered structures corresponding to the inner
portions of the thick muscles and extend between the tendinous centers and
across the sacs.

The cauodorsal thick muscle is continuous with the craniodorsal thin
muscle where as the cranioventral thick muscle is continuous with the
caudoventral thin muscle. This is marked on the external surface of the
muscular stomach by a transverse caudal and cranial grooves (Fig. 11-15/8, 9).
The asymmetrical arrangment of the muscle in this form of muscular stomach
explains its rotatory as well as crushing movements wher the organ contracts.

In heron and jackdaw, the muscular stomach is in the form of a
relatively round or oval sac-like structure (Fig. 16, 17/c). The two relatively
flat surfaces, the tendinous surfaces (Fig. 16, 17/7) each contains a round
tendinous center, the light coloured muscle tunic is extremely poorly
developed and of uniform thickness. Its fibers radiating out in all directions
from the tendinous centers.

In fowl, duck pigeon, dove and quail the inner surface of the
muscular stomach is lined by the cuticle. It is subdivided into three portions
including a cranial sac, a caudal sac and a body (Fig. 18/4, 5, 6). The -cranial
sac opens into the dorsal part of the body, whereas the caudal sac opens into
the ventral part. The slit-like ventriculopyloric opening lies between the
cranial sac and the cranioventral thick muscle. The cuticle varies extensively
in thickness between different regions of the organ and is of extremely hard
consistency. It is best developed in the dorsal and ventral parts of the body
and thinnest in the cranial and caudal sacs and over the tendinous centres. In
heron (Fig. 19) and jackdaw the muscular stomach is internally undivided. The
cuticle is more jell-like membrane.

DISCUSSION

More or less similar results concerning the position of the esophagus
of the fowl are given by CALHOUN (1954), KOLDA and KOMAREK (1958),
McLELLAND (1975), NICKEL, SCHUMMER and SEIFERLE (1977) as well as KING
and McLELLAND (1979). According to DAS and BISWAL (1967) and as
described in this investigation, the position of the esophagus in duck and
geese as well as the different studied birds is similar to that of the fowl
From the account of MALEWITZ and CALHOUN (1958) few differences exist
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between the esophagus of the turkey and that of the fowl In this study the
length of the esophagus is about 22.5cm in heron, 18cm in fowl, 15.5cm in
duck, 14cm in Jackdaw, 10.5cm in pigeon and dove and 9.5em in quail.
According to LATIMER and ROSENBAUM (1926) the length of the esophagus
in turkey is 22.5-33.5cm. Measurements by MARSDEN (1940) in young turkeys
demonstrated that the cervical esophagus excluding the width of the crop is
approximately twice the length of the thoracic esophagus.

The great diversity in the appearance of the crop has been described
by GADAW (1891), NIETHAMMER (1933) and ZISWILER (1967 a,b). According
to the above mentioned authors, the simplest form of the crop is basically a
pindle shaped enlargment of the cranial, middle and caudal regions of the
cervical esophagus. This type was observed in this work in duck and Jackaw,
but in the duck the crop extends about 2cm caudally through the thoracic
inlet within the body cavity. This type of crop was observed also in heron
but in the thoracic part of the esophagus. They added also that, the well
developed forms of the crop are highly differentiated sac-like structure which
arises as ventral or lateral diverticula of the caudal part of the cervical
esophagus. This type was observed here in fowl, pigeon, dove and quail. As
mentioned by EVANS (1969) and FEDER (1969) in psittaciform species the crop
is oriented transversely across both sides of the caudal part of the neck.

The generl appearance of the stomach varies considerably between
different groups of birds and seems to be determined mainly by diet
(SWENANDER, 1902). Much of the total weight of the stomach is due to the
gizzard except in the carnivorous, piscivores in which the weights of the
proventriculus and gizzard are relatively similar (KING and McLELLAND, 1979).
Two basic types of stomach can usually be identified depending mainly on
the extent to which the gizzard is adapted for the physical preparation of
food. The first type is relatively undifferentiated and is characteristic of
carnivorous and pisciverous species in which the primary requirement is for
an expansible type of organ for holding food, the relatively soft nature of
the diet necessitating little mechanical treatment. In these birds, both
chambers are specialized for storage the stomach being a relatively large, sac
like structure in which the junction between the two chambers is often
difficult to identify externally. Usually one of the chambers is better
developed than the other, as for example in the great cormorant in which the
proventriculus is the larger and in the little owl in which the gizzard is the
better developed. The gizzard in this undifferentiated type of stomach is
always thin-walled and relatively poored muscled.

Assiut Vet Med. J. Vol. 28, No. 55, October 1992.



LA. IBRAHIM 23

The second type of stomach is highly differentiated and is
characteristic of omnivorous, insectivorous, herbivorous and granivorous
species in which the dijet consists predominantly of tough food requiring
mechanical treatment berfore being acted on by the gastric juice. The stomach
in this type consists of a small spindle-shaped proventriculus and a massively
developed gazzard. The junction between the proventriculus and gizzard being
marked by a distinet constriction or isthmus,

In this investigation, the stomach of fowl, duck, pigeon, dove and
quail are of the 2th type in which the muscular stomach is well developed
than the glandular one. In heron and Jackdaw the stomach is of the 1st type
in which the glandular stomach is well developed than the muscular one.

More or less similar results concerning the stomach is in accordance
with that mentioned by SWENANDER (1902), McLELLAND (1975), NICKEL, et a__l.
(1977) and KING and McLELLAND (1979) where the general appearance of the
stomach varies considerably between different groups of birds and seems to
determined mainly by diet. In fowl, duck and pigeon the muscular stomach is
a much more prominent organ than the glandular stomach because of its
larger size and because most of its ventral and left surfaces lie directly on
the body.
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LEGENDS
Fig. 1-7: Esophagus and stomach of fowl, duck, pigeon, dove quail, heron and
Jackdaw, deep dissection, right view.
1- Cervical part of esophagus. 2— Crop 3- Thoracic part of esophagus. 4-
Glandular stomach (proventriculus) 5- Muscular stomach (Gizzard). 6-
Duodenum.
a) Trachea. b) Scapula. ¢) first rib. d) last rib.
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Fig. 8: Diagramatic illustrations showing the crop in the different studied birds.
A) Fowl and quail. B) Duck, Jackdaw and heron. C) Pigeon. D) Dove.

Fig. 9: Showing the position of the stomach within the body cavity as well
as the relation between its length and the total length of the body
cavity.

Fig. 10: Showing the relation between the length of the glandular and
muscular stomach and the total length of the body cavity in the
different studied birds.

Fig. 11-17: Stomachs of fowl, duck, pigeon, dove, quail, heron and Jackdaw, A
right aspect, B left aspect

a) Esophagus b) Glandular stomach ¢) Muscular stomach. d) Pylorus with the

origin of the duodenum.
1- Isthmus 2- Body 3- Cranial and 4- Caudal blind sacs with the
craniodorsal 3’ and caudoventral 4' thin muscles. 5- Ventral and 6—
Dorsal parts of the muscular stomach with the cranioventral 5" and
caudodorsal 6’ thick muscles. 7- Tendinous aponeurosis. 8- Caudal
transverse groove. 9- Cranial transverse groove.

Fig. 18, 19: Right half of stomach of fowl and heron in section Respectively.

a) Pylorus with the origin of the duodenum.
1- Mucous membrane of esophagus. 2- mucous membrane of
proventriculus with orifices of the glands. 3- Isthmus. 4 & 5- mucosa
of the cranial and caudal blind sacs (cuticle). 6- Mucosa of the body
of the gizza
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Fig.(5) Quail

Fig.(6) Heron
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Fowl and Quail Duck ,Heron and Jackdaw Plgeon Dove

Fig. (8)
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F;g,(‘l'l) Fowl

Fig.(12) Duck
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Fig(13)Pigeon

Figl14)Dove
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Fjlg,(l‘j)Q uail

Fig.(1 6lHeton
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Fig(17)jackdaw

Fig (18) Fowl

Fig.(19)Heron
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