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vulgaris (Starling) which is omnivorous.

Background: The present study is designed to identify the morphological description of the digestive tract in two
species of different birds; these birds were Taeniopygia guttata (zebra finch) which is granivorous and Sturnus

Results: The results showed that the digestive canal of both birds was similar in the essential structure. It begins
with the oropharyngeal cavity, which starts with the beak. The beak appeared different in the outer shape, which
depends on the feeding. The mouth palate in both birds contains slit localized in the hard palate. This slit
represents as beak nostril. The tongue appeared at the bottom of the oropharyngeal cavity. The esophagus
appeared as a muscular tube containing the crop, which is divided into two parts the cervical part and the thoracic
region, while the stomach was composed of two clear parts in both birds. The first one was a conical shape called
proventriculus. The second was a spherical shape called the gizzard, and they are separated by a transitional zone
called the isthmus, which was more apparent in the zebra finch, while the small intestine developed mostly in both
birds. It is divided into three parts, which were the duodenum, jejunum, and ileum, as well as the large intestine,
which appeared as tube shape, which is the rectum. There was a pair of caecum located in the contact area of the
ileum and rectum. The digestive canal ends with the cloaca in both birds.

Conclusion: These results indicate that there are differences in the anatomical structure of the gastrointestinal tract
organs between the two birds to be compatible with the quality and method of obtaining food.

Keywords: Comparative anatomy, Digestive canal, Starling, Zebra finch

Introduction

Birds are among the animals that possess a group of dis-
tinctive characteristics that distinguish them from the
rest of the animals, such as having wings that help them
fly in the sky. However, not all of them can fly with their
possession of wings such as penguins, ostriches, and
kiwis (Gill et al. 2017). Birds have essential roles in the
environment, as some types of birds carry out pollin-
ation in plants by transferring pollen grains while feed-
ing on these plants, such as hummingbirds. Birds are
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also an important link in the food chain, many of them
feed on plants, and some of them feed on animals such
as falcons that feed on other animals, some of which
feed on fish like a gannet, which is itself an essential
food for other animals such as pets and reptiles. It has
also been an important food for humans for hundreds of
years (Jerome and Jerome 2010).

Birds need food to sustain growth and reproduction.
The food passes through mechanical and chemical pro-
cesses and with multiple and successive steps that start
with obtaining food and ending with waste excretion
outside the body. The feeding process can be summa-
rized in simple steps that are finding food, grinding, and
swallowing it and then entering the digestive path in its
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various compositions; after completing digestion, waste
is thrown out of the body (Mayntz 2017). The digestive
system of birds shows a considerable variation in their
shape and composition depending on the food quality,
the evolution of different strains, and environmental
conditions (Davis 2007).

The digestive system in birds generally consists of the
oropharyngeal cavity, the gastrointestinal tract, and its
glandular appendices. The digestive system begins with
the mouth that is surrounded by a keratinized structure
known as the beak that differs in their shape according
to the method of feeding and the nature of food; it has
an essential role in feeding birds, as it contributes signifi-
cantly to obtaining food. The mouth contains the
tongue, which has a different shape and size, according
to the species of birds, how they fed, and the nature of
their food (Ritchison 2006). The mouth is connected to
the esophagus, which is divided into three parts, which
are the cervical esophagus, the crop, and the thoracic
esophagus (Shehan 2012; Zhu 2015), then the stomach,
which consists of two parts, the glandular stomach or
proventriculus and the gizzard. The proventriculus is re-
sponsible for chemical digestion as it appears well-
formed in carnivorous birds, whereas the gizzard is re-
sponsible for mechanical digestion, and it has a good
composition in granivorous birds (Catroxo et al. 1997;
Hamdi et al. 2013; Gelis 2013). Then, in the small intes-
tine and the large intestine, and there may be a pair of
caecum at the area of contact in the small intestine with
the large intestine, or there may not be. The caecum dif-
fers in their shape, size, and histological composition in
different types of birds according to the nature of the
food (Coles et al. 2007). The rectum is finally opened by
the cloaca. At the same time, the glands include simple
and complex glands that are found in the oropharyngeal
cavity, tongue, esophageal wall, and proventriculus, as
well as glands attached to the digestive system, the liver,
and the pancreas (Aksoy and Cinar 2009).

Therefore, the study aimed to identify the composition
and morphological characteristics of the digestive canal
in two types of birds. These are the starling Sturnus vul-
garis, who live in the Iraqi environment naturally, and
the zebra finch Taeniopygia guttata that is one of the or-
namental birds imported to Iraq.

Material and methods

The dissection process was performed after the birds
were anesthetized with chloroform (5 birds from each
type), following the guidelines given by the Ethics Com-
mittee of the Canadian Council on Animal Care (CCAC)
(certification # 2010-015), and then transferred to the
large anatomy dish and placed on its backs and its ends
tied with pins, and the abdomen opened from the mid-
dle after carefully removing the feathers from the ventral
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thoracic region and cutting the cavity bone. After re-
cording the macroscopic anatomical notes on the differ-
ent parts of the digestive canal, the entire digestive canal
of the bird was removed from the tongue to the cloaca
very carefully treated with precision anatomy tools. It
was transferred to glass dishes containing a physiological
solution (normal saline (0.75%)) (Al-Hajj, 2010) to
visualize the digestive canal and take measurements of
the rest of the anatomical results.

Results

The results of the current study show that the digestive
canal in both birds is an uneven straight twisted channel
that started with the mouth and ended in the cloaca.
The average length of the digestive canal in the zebra
finch is 17 + 0.12 cm, whereas the average length of the
digestive canal in the starling is 31 + 0.23 cm. The di-
gestive canal in the two birds composed of several parts
that differ in length and thickness between the two birds
on one side and in the digestive canal of one bird on the
other (Figs.1 and 2).

The mouth represents the beginning of the gastro-
intestinal canal in research birds. It is composed of the
oropharyngeal cavity, surrounded on the outside by the
horny beak (B) covering the jawbones as it consists of an
upper beak (UB) covering the upper jaw and a lower
beak (LB) covering the lower jaw of both birds (Figs. 3
and 4). The zebra finch beak appeared orange, triangular,

Fig. 1 The digestive canal in the zebra finch
.
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Fig. 2 The digestive canal in the starling

and curved from its central part. The lower edge of the
upper beak corresponds to the top edge of the lower beak
completely, giving the beak a pyramidal shape when closed
(Fig. 3). The upper beak appeared slightly taller than the
lower beak. The average length of the upper beak was 1 +
0.02 cm and width 3—4 mm + 0.04, while the length of the
lower beak was (8 mm) and its width 3—4 mm + 0.12. Star-
lings’ beak appeared elongated and with a notably tapered
end. Its color is black in most of its parts and white in other
parts, the upper jaw was longer than the lower jaw, and the
middle part of the upper jaw appeared prominent and
broader than the rest of its parts. They are at the base of
two openings of the nostril (N) that are large and elongated
in shape; the average length of the upper beak is 3.5 + 0.32
cm while the average width is 4 + 0.012 mm. The lower
beak appeared shorter and thicker than the upper beak; its
average length is 3 + 0.22 cm, while the average width is 3.5
+ 0.36 mm. And its lower part from its base to the middle
of it is in the form of a groove towards the inside with a tri-
angular shape, as they are at the bottom of the lower beak,
oval grooves are identical to the nairs in the upper beak.
Still, they are not open (Fig. 4).

LB

Fig. 3 The beak in the zebra finch

Fig. 4 The beak in the starling

The roof of the mouth (MR) appeared in both birds con-
taining a longitudinal slit located within the hard palate that
represents the choanal slit (NF). Its average length in the
zebra finch is 5-6 + 0.32 mm and the average width is 2 +
0.03 mm, while the length in the starling is 1.5 + 0.43 cm
and the average width is 4 + 0.04 mm (Figs. 4 and 5). Zebra
finch contain many longitudinal papillae (PAP) distributed
randomly in all parts of the roof of the mouth. Still, it be-
comes more uniform around the sides of the rostral nostril.
These papillae interfere with each other at the beginning of
the choanal slit, but they diverge from each other as we
head toward the base of the nostril (Fig. 5), while in star-
lings, longitudinal papillae appeared longer compared with
zebra finch and also appeared randomly distributed in all
parts of the roof of the mouth, but the longest papillae ap-
peared on the sides of the rostral cavity. The top of the oro-
pharyngeal cavity has two at the base and one at the top.
There are about ten longitudinal papillae intertwined with
each other towards the base of the nostril as in the zebra
finch (Fig. 6).

The tongue (T) resides in both birds at the bottom of
the oropharyngeal cavity and between the edges of the
lower beak. It appeared in the zebra finch elongated with
a triangular end like a spear, and its top does not reach
the end of the lower jaw. It reached an average length of
7 £ 0.042 mm and an average width of 1 + 0.002 mm. Its
color appeared white with a light black end. At its broad

PAP

Fig. 5 The mouth roof in the zebra finch
.
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Fig. 6 The mouth roof in the starling
A\

base, there are two rows separated by filamentous papil-
lae, which are known as lingual papillae, a row on each
side, and the color of the tongue in front of these papil-
lae on the side is black (Fig. 7). Starling’s tongue ap-
peared in a lengthy leafy shape with a slotted end (LE)
that is in the form of bristles numbering 3 capillaries at
the end of the tongue, and the top of the tongue does
not reach the end of the lower jaw as in zebra finch, but
it is more pronounced than in it. The side edges of the
tongue are elevated up from the center of the tongue,
giving the tongue the shape of the calf. The tongue also
appeared in a highly transparent white form, so that its
internal structures were visible. As in zebra finch, two
rows of lingual papillae appeared on either side of the
tongue. The tongue seemed longer than it is in the zebra
finch with an average length of 1.5 + 0.22cm and a
width of 2 + 0.02 mm (Fig. 8). In both birds, the tongue

Fig. 7 The tongue in the zebra finch

Fig. 8 The tongue in the starling
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is attached to the two hyoid bones (HB), which take the
shape of the number (A in Arabic) around the esophagus
(Figs. 7 and 8).

The esophagus appeared in the research birds in the
form of a muscular tube that connects the oral
pharyngeal cavity from the upper side and the proven-
triculus (PRO) from the lower side (Figs. 1 and 2). In the
zebra finch, the esophagus appeared in a large tube with
relatively transparent walls that continue to exist along
the esophagus. The average length of the esophagus
from the oropharyngeal cavity to the proventriculus is 3
+ 0.22 cm, while the average diameter is 1 + 0.01 cm.
The esophagus expands in the middle of it to be a crop
(C) that shows two-lobed pear-shaped pinnacles and its
top facing up. Its base towards the bottom is clearly dis-
tinguished into two rooms and pink color, but it is dar-
ker than the rest of the esophagus and has thick walls
which are more pronounced than in the starlings. It also
contains internal longitudinal folds. The average length
of the crop was 5 + 0.02 mm and the average width was
3 + 0.001 mm (Fig. 1). The esophagus is divided into two
parts; the upper part, or what is known as the cervical
esophagus (CE), connects the oral pharyngeal cavity and
the crop, with an average length of 2 + 0.1 cm. In con-
trast, the lower part, or what is known as the thoracic
esophagus (TE), connects the crop and proventriculus
with an average length of 1 + 0.12cm. The thoracic
esophagus is darker in color and more equipped with
blood compared to the cervical esophagus (Fig. 1).

Starling’s esophagus appeared in a more pronounced
muscle tube than in the zebra finch, and its walls are of
a high blood supply compared to its counterpart in the
zebra finch. Its walls appear pink in color, and its inner
walls contain continuous longitudinal folds along the
esophagus as in the zebra finch. The average length of
the esophagus is 6 + 0.31 cm while the average diameter
is 2 £ 0.03 mm, as in the zebra finch. The crop appeared
almost spindle and whose walls are similar to the walls
of the esophagus, and therefore, it is difficult to distinguish
them from the rest of the esophagus. The inner lining of
the crop contains longitudinal folds that increase its area,
and its average length of the gland is 6 + 0.06 mm and its
average diameter is 4 + 0.022 mm (Fig. 2). As in the zebra
finch, the crop in the starlings divided the esophagus into
an upper or cervical esophagus, with an average length of
4 + 0.12cm, and a lower or thoracic esophagus with an
average length of 2 + 0.09 cm. The cervical esophagus, as
in the zebra finch, is lighter in color and has less vascular
equipment compared to the thoracic esophagus (Fig. 2).

The stomach appeared in the two birds divided into
two parts, a front part known as the glandular stomach
or proventriculus and a posterior part known as the
muscular stomach or gizzard (GIZ), separated by a small
transition region known as the isthmus (IS). The
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proventriculus of zebra finch appeared in the sperm,
conical shaped, its top towards the esophagus, and its
base towards the gizzard, with walls similar to the thor-
acic esophagus but with a higher blood supply (Figs.1
and 9). The average length of the proventriculus is 5 +
0.012 mm and its diameter is 1.5 + 0.002 mm, and lined
from the inside are many grooves and shallow folds,
while the proventriculus in the starlings appeared in a
conical shape, like the zebra finch, but their walls are
thicker, brighter, and have a very high blood supply
compared to the zebra finch (Figs. 2 and 10). The inner
lining contains folds and grooves and is more pro-
nounced than in the zebra finch; the average length of
the proventriculus is 1.5 + 0.3 cm, and the average diam-
eter is 5 + 0.1 mm. The isthmus region appeared in the
form of a transparent part between the two stomachs in
the zebra finch (Figs. 1 and 9). In contrast, in the star-
lings, this area did not appear clearly, as it was difficult
to distinguish this region between the two stomachs
(Figs. 2 and 10).

Fig. 9 The stomach in the zebra finch
.
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Fig. 10 The stomach in the starling

While the gizzard appeared as a solid muscular struc-
ture in both birds, in the zebra finch, the gizzard has a
disc or circular shape and is pink in color, and the con-
tact area of the duodenum with the gizzard is close to
the glandular gastric region of the gizzard from the ven-
tral side of the gizzard, and their walls have a high blood
supply and a diameter of 1 + 0.05cm (Figs. 1 and 9).
The gizzard lined on the inside with a thick, yellowish-
green layer known as koillin or cuticle; this layer con-
tains many longitudinal folds and is parallel to each
other. Also found inside the gizzard are many small peb-
bles. Starlings’ gizzard was a disc, or spherical shape ap-
peared pink as it is in the zebra finch. Still, it has the
advantage that it has a very high vascular preparation
higher than that in the zebra finch as well as in other
parts of the digestive tract of the starling with an average
diameter of 1.3 + 0.42 cm. Also, the gizzard differs from
in the zebra finch in the areas of glandular and duode-
num contact in the gizzard; the proventriculus contacted
in the middle of the upper end of the gizzard while the
duodenum contacted the middle of the lower end of the
gizzard (Figs. 2 and 10). As in the zebra finch gizzard, it
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is a line in the starlings with a layer of koillin or cuticle,
which also appeared in a yellowish-green color with long
parallel folds, but it was more profound than that in the
zebra finch and also contained small pebbles.

The small intestine appeared highly developed for both
birds and divided into three regions, the duodenum (D),
jejunum (J), and ileum (I). The length and diameter of
each part vary between the two birds on one side and
the digestive tract of one bird on the other (Figs. 1 and
2). In the zebra finch, the average length of the small in-
testine is 10.5 + 0.6 cm. The first areas of the small in-
testine which connect to the gizzard are the duodenum
that appeared in the shape of a letter U confined be-
tween its arms the pancreas (P). It is light pink, and a
high blood supply has reached an average length of 2.5 +
0.32 cm and an average diameter of 2 + 0.01 mm. For je-
junum and ileum, they are in the form of laps number-
ing (2.5 laps). The jejunum and ileum appeared in
yellowish-pink color and had less blood supply than in
the duodenum (Fig. 1). The average length of the je-
junum is 1 + 0.1 cm and the average diameter is 2 + 0.2
mm, while the average length of the ileum is 7 £ 0.7 cm
and the average diameter is 1.8 + 0.02mm. The inner
lining of the small intestine contains many villi that
spread along the small intestine.

In the starlings, the small intestine appeared longer
and thicker than the zebra finch, as it reached an average
length of 20 + 0.6 cm and is also composed of parts (Fig.
2). As in the zebra finch, the duodenum appeared as a
letter U in white color, and reddish and bloody equip-
ment is high and contains between its arms the pan-
creas; it has an average length of 5 + 0.15cm and an
average diameter of 3—4 + 0.02 mm. As for the jejunum
and ileum, it will be 3 laps or rings with color and
bloody preparation almost identical to that in the duode-
num. The average length of the jejunum is 4 + 042 cm
and the average diameter is 3—-4 + 0.01 mm, while the
average length of the ileum is 11 + 0.8 cm and the aver-
age diameter is 3 + 0.02mm. The inner lining of the
starling also contains a large number of villi protruding
from the mucous layer (Fig. 2).

The small intestine in the two birds is followed by the
large intestine that appeared in both research birds in
the form of a non-branched or twisted tubular structure
known as the rectum (R), which appeared in the zebra
finch with a pink to yellow color with a wider diameter
than the ileum. But its bloody preparation is almost
identical to that of the ileum. Its average length is 7 +
0.12mm and the diameter is 2 + 0.2 mm. The area of
contact with the rectum is a pair of a very small cecum
(CM). They are difficult to see with the naked eye, and
these ceca were attached to the outer layer of the rectum
(Fig. 1). The rectum in the starling has appeared longer
and thicker than it is in the zebra finch, and it was dark
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pink and with high blood supply; the average length is 1
+ 0.3 cm, and the average diameter 3 + 0.02 mm. Also, it
was found that a pair of cecum appears in the contact
area with the rectum and that is distinguished from
them in the zebra finch as they are larger and easily
identifiable and have a white color with a tubular shape
and attached to the outer wall of the rectum. The aver-
age length of the cecum reached 2-3 + 0.0l mm in
diameter (0.5 + 0.002 mm) (Fig. 2). The inner lining of
the rectum appeared containing longitudinal folds of a
villus-like shape for both search birds.

The digestive tract of the two birds ends with the clo-
aca (CL), which is the exit site for the products of the di-
gestive, reproductive, and urinary systems. It appears in
both birds in the form of an expanded structure of a
diameter more significant than the diameter of the rec-
tum and opens to the outside by a transverse incision
(Figs. 1 and 2).

Discussion

The results of the current study showed that the digest-
ive canal in the starlings is longer than the digestive
canal in the zebra finch. Since the starlings are from om-
nivorous birds, they need length in the digestive canal to
achieve proper digestion, whereas the zebra finch feeds
on grains, its digestive tract appears short because it
feeds on one type of food. That is consistent with a
study by Al-Hamdany (2012), as the parrot’s digestive
canal seems relatively short because it depends on a spe-
cific type of food as it exfoliates the grains before eating
them, which facilitates digestion. The same applies to
the digestive canal in the love bird Melopsittacus undu-
latus (Hamad 2008). It also observed that the digestive
canal is longer in other types of omnivorous birds, such
as chicken, ducks, turkeys, geese, and Jackdaw bird
(Ibrahim 2000; Hamad 2008). These results are con-
firmed in a study (Starck and Rahmaan 2003). This study
showed that the length of the digestive canal is propor-
tional to the food of the bird and its ability to digest and
absorb it.

The results indicated that the mouth in both birds is
composed of the oral pharyngeal cavity, which is sur-
rounded from the outside by the beak. The beak is pyr-
amidal in the zebra finch and a protracted shape in the
starlings; as in the sandgrouse, the oropharyngeal cavity
appeared long and surrounded by its beak, which
seemed to be conical (Al-Jeraisy, 2017), and the shape of
the beak in the research birds is appropriate to the way
it fed. The shape of the beak is related to the food habits
of the bird, and this is confirmed by studies in the heron
and duck beak as the beak has serrated edges like a saw
and helps them to catch fish. In contrast, the carnivor-
ous birds have sharp, short beaks that torn out the flesh
of its prey; the parrot has a separate beak that acts as a
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nutcracker; and the woodpecker has a sharp beak that is
used to dig tree trunks (Ritchison 2006).

The roof of the mouth appeared in both birds contain-
ing a longitudinal fissure located within the hard palate,
representing this choanal slit. The roof of the mouth of
the zebra finch appeared with many longitudinal papil-
lary distributed randomly in all parts of the roof of the
mouth. It also appeared in many birds, such as Meleagris
gallopavo and the love bird (Hamad 2008; Sayed et al
2016), while the longitudinal papillae in starling ap-
peared more developed and grown compared to the
zebra finch. This is what has been observed in most
birds such as guinea fowl, parrot, and gull, as the roof of
the mouth appeared in the three birds containing the
rostral nostril incision, and on both sides of this fissure,
there are papillae in the three birds called nostril papil-
lae. These papillae help in the process of swallowing and
directing the condyle towards the esophagus, as well as
preventing it from reversing and the occurrence of the
vomiting process, and perhaps, the papillae in the re-
search birds do the same function (Al-Hamdany 2012).

The tongue settles at the bottom of the oropharyngeal
cavity and between the edges of the lower beak for both
birds, and this is what appeared in most birds (Abou-
Zaid 2008; Al-Nefeiy and Alahmary, 2015; Basak et al.
2017). It appeared in the zebra finch elongated with a
triangular end similar to the spear which does not reach
the top of the lower jaw, and the spear shape of the
tongue appeared in the guinea fowl and sandgrouse (Al-
Hamdany 2012; Al-Jeraisy 2017). The starling’s tongue
appeared in a lengthy leafy shape with a slotted end, and
its top does not reach the end of the lower jaw; the
tongue slotted also appeared in the seagull, as it looked
like the tongue of the snake (Al-Hamdany 2012). This
result was recorded in the tongue of the owl as well
(Emura and Chen 2008). Lingual papillae appeared in
the tongue of the two birds in two rows of lingual papil-
lae, and this is similar to what appeared in most birds,
such as gulls, sandgrouse, oracles, and parasites. These
papillae give a coarse appearance to the tongue, which
helps to stabilize, adhere to, and moisturize food before
swallowing, and this is similar to its function in previous
studies of birds (Al-Hamdany 2012; Al-Jeraisy 2017).

The esophagus appeared longer in the starlings than in
the zebra finch, and the length of the esophagus is re-
lated to the size of the food intake because the long
esophagus can expand more than the short esophagus
(Hassani 2000). Starlings may need the long esophagus
to moisten the food intake for as long as possible, while
the zebra finch does not need it because it feeds on one
type of food. It was observed in the esophagus of both
birds the presence of the crop, which divides the esopha-
gus into two parts and is darker in color and more
equipped with blood. The cervical part is longer than
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the thoracic region, and this resembles its counterpart in
many birds, such as the turkey, doves, sandgrouse, and
guinea fowl (Chechnya 2006; Al-Hamdany 2012; Al-
Jeraisy, 2017; Zaher et al. 2012), likewise in Lanius
tephronotus (Zhu 2015). In the zebra finch, the two-
lobed crop appeared, and this is consistent with what ap-
peared in the parrot (Al-Hamdany 2012). Also, this
agrees with Hassani (2000) that all carnivorous birds
have a double-lobe crop. The crop in the starling was a
spindle that was difficult to distinguish, and this corre-
sponds to the black-winged falcon, Elanus caeruleus, as
the giblets are spindle that is difficult to identify when it
is empty and appears visible when it is full. The research
birds need the crop to obtain the storage and moisture
of food because most of their food is relatively robust
(Hamdi et al. 2013).

The stomach appeared in both birds consisting of two
parts, the proventriculus and the gizzard, and this is
confirmed by most studies that deal with birds (Zaher
et al. 2012; Hamdi et al. 2013; AL-Juboory et al. 2016;
Al-taee 2017). The proventriculus in both birds appeared
conical with a secretory chemical activity, and this is
consistent with the proventriculus of doves, sandgrouse,
parrot, Coturnix coturnix, and most birds (Hamad 2008;
Al-Hamdany 2012; Zaher et al. 2012). The results
showed the presence of the median isthmus region that
separated the proventriculus from the gizzard and was
evident in the zebra finch. That was also seen in forest
pigeon birds (AL-Juboory et al. 2016) as well as in the
study of Ogunkoya and Cook (2009) and the sandgrouse
(Al-Jeraisy, 2017). It did not appear clearly in the star-
ling, as it was difficult to notice, and this is consistent
with the white owl, as this region was not observed (AL-
Juboory et al. 2016). That also indicates that the stomach
in the zebra finch is of a simple type while in the starling
is of a complex type.

The gizzard was a disc or circular for both birds and
with an abundant blood supply and also appeared in
studies (Al-Hamdany 2012; Al-Jeraisy 2017; Zaher et al.
2012). Gizzard appeared in the sandgrouse and parrot in
a pirated form, and gizzard appeared in the Coturnix
coturnix of a spherical shape. Gizzard contained small
pebbles as in most birds, such as sandgrouse, parrot, and
guinea fowl, which also appeared in the current study of
birds (Al-Hamdany 2012; Al-Jeraisy 2017). The research
results showed that gizzard is lined with koillin and has
a role in mechanical digestion as in pigeon birds and
white owl (AL-Juboory et al. 2016).

The results showed that the small intestine was vari-
able in length between the two birds, as it appeared long
in the starlings compared to its counterpart in the zebra
finch. The length of the intestine is related to the intake
of food since the starling is considered to be multi-
feeding omnivorous birds, so it needs a long intestine to
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increase absorption. While in the zebra finch, it feeds on
the grains after their peeling, which facilitates their di-
gestion. That is confirmed by a study (Hrabar and Perrin
2002). The reason for this is that it is peeling the pills
before eating them other than the latter. At the same
time, it is noted that the intestine of the Jackdaw bird is
relatively long due to the diversity of its food (Hamad
2008). That also agrees with the results of the study con-
ducted on the sandgrouse, which is one of the omnivor-
ous birds that requires long small intestine for complete
nutritional digestion of food (Al-Jeraisy, 2017). The re-
sults of the current research also showed that the small
intestine highly developed in both birds, and it is divided
into three regions which are the duodenum, jejunum,
and the ileum. That is similar to many birds, such as the
duck and the brown falcon Falco berigora, as the intes-
tine appeared divided into the same regions and the
ileum is the longest part (Rana et al. 2016; AL-taee 2017;
Khaleel and Atiea 2017). It was inconsistent with the
study on the small intestine of the E. caeruleus falcon,
which is characterized by two primary parts, the duode-
num and the ileum (Hamdi et al. 2013). The duodenum
appeared for both birds in the shape of a U-like button-
hole. The pancreas is located between its arms, and this
is what appeared in most birds, such as the brown hawk
E. berigora, guinea fowl, and ducks (Al-Hamdany 2012;
Al-Jeraisy 2017; Al-taee 2017; Khaleel and Atiea 2017).
The jejunum and ileum are in the form of rolls, the
number of which varies according to type (3 rolls) in the
starlings and (2.5 rolls) in the zebra finch, and this case
also appeared in other birds as the small intestine is in
the form of rolls as in studies (Al-Hamdany 2012; Al-
Jeraisy 2017). The reason for this is to reduce the overall
size of the intestine to fit into the abdominal cavity
which is relatively small.

The large intestine appeared in both birds in an un-
branched or twisted tubular structure known as the rec-
tum. The same case was in most birds such as the
brown falcon F. berigora (Al-taee 2017), as well as in the
sandgrouse and the Tauri pigeon, as the large intestine
formed from the rectum (Chechnya 2006; Al-Jeraisy
2017). There also found a pair of cecum that appear in
the contact area between the ilium and rectum; this is
what appeared in many birds, such as the brown falcon,
the common quail, and the owl (Abd EL-Wahab et al,
2017; AL-taee 2017).

The digestive tract ends in the zebra finch and starling
of the cloaca, which is the exit site for the products of
the digestive, reproductive, and urinary system, and that
is similar to its counterpart in most studied birds such
as the sandgrouse; it is also found in the Tauri pigeon,
Jackdaw, love bird M. undulates, guinea fowl, seagull,
and parrot (Chechnya 2006; Hamad 2008; Al-Hamdany
2012; Hamdi et al. 2013).
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Conclusion

The study concluded that there are differences in the
anatomical structure of the digestive tract organs be-
tween the two birds to be compatible with the quality
and method of obtaining food, and this helps them to
adapt to the environment in which they live and the ease
of getting and digesting food.
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