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ABSTRACT

Background and Objective: The domestic dove, often known as the city dove or rock dove, is a
subspecies of the rock dove. Domesticated birds began with the dove. The massive buzzard (Buteo
buteo) inhabits many ecosystems across the globe. The Accipitridae family and Buteo genus
include it. Buzzards hunt and eat alone, however, they may gather in flocks during the migration or
when food is plentiful.

Aims: Comparative Morphometrical Study in Proventriculus and Gizzard in Eurasian Collared Dove
(Streptoplia decaocto) and Buzzard (Beuteobeuteo vulpinus).

Materials and Methods: 7 adult healthy dove (streptopliadecaocto) and the same number of adult
healthy common buzzard (beuteobeuteo vulpinus). were used in the present study, where obtained
from a commercial market of AL-muthanaa city were used in the morphometrical study.
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Results: The proventriculus in the dove was a dark in colour with thin-wall fusiform-shaped, this
tube was separated from the gizzard by an isthmus, the internal surface of the proventriculus
appear shallow longitudinal folds. While in buzzard, it's a cone-shaped structure relatively with a
thick and dark wall separated between the proventiculus and gizzard by an unclear isthmus, with a
number of well-developed longitudinal folds called proventiculus folds. Gizzard in dove in this study
revealed the gizzard usually located towards the abdomen, at the bottom of the thoracic cavity and
at in abdominal inlet, between the liver lobes justly behind live left lobe and connected with the
duodenum, appeared as disc or biconvex lens shape change in color from creamy to red-brown
morphologically, and is lined with kaolin ( keratohyalin material) that appear yellowish to green in
colour, while in buzzard located dorsocaudally to liver lobes towards the abdomen cavity, at dorsal
part of the thoracic cavity, between the liver lobes, behind and connected with the duodenum and
appear larger than liver lobes with shapes may range from pear to elongated, depending on the
bird's unique anatomy and diet lining layer has very poor yellowish green pigment inside the
gizzard.

Conclusion: In general, and depending on the unique bird's anatomy and the diet programs, there

are changes in the inner surface of the organs of Dove and Buzzard.

Keywords: Morphometric; morphological; gizzard; dove; proventriculus.

1. INTRODUCTION

The avian gastrointestinal tract (GIT) underwent
many physiological structures compared to other
animal orders. On one hand, it has evolved to
take advantage of various food types' physical
and chemical characteristics [1]. The digestive
tract in birds is generally subdivided into the
oesophagus, proventriculus, gizzard, small
intestine, ceca, rectum, and cloaca. These
different compartments of the gut display both
morphological and functional variation between
species, variation related to evolutionary history,
dietary niche, seasonal factors, and other
aspects of ecology [2]. The digestive systems of
birds are remarkably diverse between species,
according to comparative studies [3]. This variety
is a result of adaptations to different food niches.
As an illustration, birds that primarily eat plants
typically have longer digestive tracts and specific
adaptations for breaking down plant matter
through fermentation, whereas birds that
primarily eat meat usually have shorter and more
muscular digestive systems designed to
consume animal food. A bird's eating ecology
and food preferences can be better understood
by analyzing its oesophagus and stomach
histology and shape [4-5]. The gastrointestinal
tract between the oesophagus and intestine
provides several vital functions, such as its direct
role in digestion by secretion of acid and
enzymes [6]. The stomach of a bird is
anatomically composed of two parts. The first
stomach is the proventriculus, which connects
with the oesophagus; the second chamber, the
gizzard or ventriculus, connects with the large
intestine. The Gizzard stomach grinds grains

using its muscles to facilitate the digestive
process [7]. The two stomach chambers are
different in size and shape depending on the
nature of birds' diets as carnivores, piscivorous,
and granivorous birds [8].

2. MATERIALS AND METHODS

Adult healthy 7 doves (streptoplia decaocto) and
the same number of adult healthy common
buzzard (beuteobeuteo vulpinus). were used in
the present study, where obtained from a
commercial market of AL-muthanaa city were
used in the morphometrical study, after total
anesthesia by use of ketamine and xylazine,
injection I.M, and take weight, length from all the
birds with longitudinal incision was done in the
mid ventral surface, the gastrointestinal tract was
removed from the esophagus to the vent.

3. RESULTS AND DISCUSSION

3.1 Morphological Study of
Proventriculus in Dove and Buzzard

The present work revealed that the mean ratio of
proventriculus length to body length in dove was
(10.4%) which is larger and differs significantly at
level (p<0.05) than that of buzzard (7.9%)
although the mean length of proventriculus of
dove about (2.30+0.070) (Check word) in
buzzard about (3.42+0.058) cm.the result of
current study showed that the mean ratio of
proventriculus weight to body weight in dove was
(1.4%) which is significantly higher than that
ratio in buzzard was (0.40%) regardless of the
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mean weight of proventriculus in dove about
(2.10+0.078) grams and in buzzard about
(3.30+0.130) grams (Tables 1,2).

3.1.1In dove

The anatomical results showed that the stomach
consisted of two distinct parts small cranial part,
a proventriculus (Pars glandular), and a sizeable
caudal part, a gizzard (Parsmuscularis or
ventriculus). proventriculus situated in the left
median part of the abdominal cavity, situated just
beneath the heart (Fig. 1). These results agree
with  [9]. The delicate, spindle-shaped
proventriculus is situated just beneath the heart
and spanned ventero-laterally at the rostral 2/3 of
the abdominal cavity. The present study
observed that the gross anatomical structure of
the proventriculus appeared dark in colour with a
thin-wall fusiform-shaped tube starting at the
narrow end of the thoracic oesophagus in the
abdominal cavity, this tube was separated from
the gizzard by an isthmus. The internal surface of
the proventriculus appears shallow longitudinal
folds without papilla (Fig. 3). This result agrees
with [10-11]. Who showed Proventriculus in
Streptopelia senegalensis aegyptiaca is a dark,
spindle-shaped tube and that is separated from
the gizzard by an isthmus, has longitudinal folds,
while; the proventriculus is notably smaller in
granivorous birds compared to carnivorous birds
according to [12-13].

3.1.2 In buzzard

The proventriculus is situated in the left median
part of the abdominal cavity, situated just dorsally
to the base of the heart and craniodorsally to the
liver connected with esophagus cranially and
with muscular stomach caudally by an unclear
isthmus separated between two organs (Fig. 2).
The present study observed a cone-shaped
structure relatively with a thick and dark wall and
there was no clear isthmus separating
proventriculus from the gizzard with a number of
well-developed longitudinal  folds  called
proventiculus folds in the internal lumen of
proveticulus about three to fourth in number and
there is deep longitudinal groove separated
between these folds called proventiculus
grooves. there were no macroscopic papillae in
the internal (mucosal) surface of the
proventricular, which the mucosal surface of the
proventricular was smooth, these muscular folds
were wide near the gizzard while narrow toward
the esophagus (Fig. 4).This results in agreement
with [14]. Who showed the proventriculus in

Elanus caeruleus was thick-walled and spindle or
cone-shaped [12]. Who documented an
proventricular was dark brown and had well-
developed longitudinal muscular folds separated
from the ventricular stomach by very weak
constriction and there was no clear division
internally as there was no demarcation line or
space (isthmus) between proventricular and
ventricular.

3.2 Morphological Study of Gizzard in
Dove and Buzzard

The present work revealed that the mean ratio of
gizzard length to body length in dove was
(10.40%) which is longer and differs significantly
at level (p<0.05) than that of buzzard (10.37%)
although the mean length of gizzard in dove
about 2.29+0.11 cm and in buzzard about
4.46+0.14 cm. The result of the current study
showed that the mean ratio of gizzard weight to
body weight in dove was (2.9%) which is
significantly higher than that ratio in buzzard
(0.80%) regardless of the mean weight of gizzard
in dove about 4.460+0.067 gm and in buzzard
about 6.480+0.115 gm (Tables 1,2).

3.2.1In dove

The gross morphology in this study revealed
the gizzard is usually located towards the
abdomen, at the bottom of the thoracic cavity,
and at the abdominal inlet, between the liver
lobes justly behind the live left lobe and
connected with the duodenum (Fig. 1). The
present study observed clear differences in the
gross morphological structure of the ventriculus
or gizzard which appeared as a disc or biconvex
lens shape with an increase in size and thicker
when full with food and a change in color from
creamy to red-brown morphologically, the
findings revealed that the gizzard was covered
by few fatty tissue, and is lined with kaolin
(keratohyalin material) that appear yellowish to
green in color (Fig. 3). The gizzard formed by
four smooth muscle layers are named according
to the appearance and color as thick, thin, light
and dark muscles. Also, these muscles are
named according to the location as: (cranio-
dorsal muscle, cranio-ventral muscle, caudo
dorsal muscle, and caudo ventral muscle with
crniodorsal blind sac and caudoventral blind sac.
This result agrees with [15]. Who showed The
gizzard was lined by yellowish-green tissue, the
koilin took the irregular pleated pattern of
longitudinal folds in Columba palumbus, while
[16] explained the gizzard had grits inside.
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Notably, the koilin membrane is highly folded and  protuberant micro-ridges that flank both troughs
deeply grooved in cranio-dorsal and caudo- of the gizzard together with its surface epithelium
ventral directions bearing lamellate and [9].

Table 1. The body length (cm), the organ length (cm), and the ratio of organ length/body length
in (dove) and (buzzard)

Bird Body length mean #SE  Organ Organ length mean + SE Ratio

Dove 22+1.123 Proventriculus 2.30+0.070 10.45%
Gizzard 2.29+0.11 10.40%

Buzzard 43+1.98 Proventriculus 3.42+0.058 7.95%
Gizzard 4.46+0.14 10.37%

Table 2. The body weight (gm), the organ weight (gm) and the ratio of organ weight/body
length in (dove) and (buzzard)

Bird Body length Organ Organs weight Ratio
mean £SE pm mean £ SE
Dove 150+10 Proventriculus 2.10+0.078 1.40%
Gizzard 4.46040.067 2.97%
Buzzard 810+29.83 Proventriculus ~ 3.30+0.130 0.40%
Gizzard 6.480+0.115 0.8%

m

| Buzzard
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Fig. 1. Macrophotograph of the dissected Fig. 2. Macrophotograph of the dissected
thoracic and abdominal cavity after removing showing internal surface after removing
the heart in dove the heart in buzzard: (LL) left lobe liver,

(RL) right lobe liver
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Fig. 3. Macro photograph of the dissected

showing internal surface of (A) proventriculus,

(B) gizzard, (C) proventriculus folds, (black
arrow) gastric isthmus in dove

3.2.2 In buzzard

The gross morphology in this study revealed the
gizzard is usually located dorsocaudally to liver
lobes towards the abdomen cavity, at the dorsal
part of the thoracic cavity, between the liver
lobes, behind and connected with the duodenum,
and appears larger than liver lobes (Fig. 2). The
present study observed the gizzard shapes may
range from pear to elongated, depending on the
bird's unique anatomy and diet, the gizzard
joined to the proventriculus cranially by the
cardiac sphincter and joined to the hind gut or
small intestine caudally by the pyloric sphincter
and showed that the koilin layer of the internal
surface due to the vertical and longitudinal
pattern of the inner folds at the same time (Fig.
4) lining layer has very poor yellowish green
pigment inside the gizzard and the present study
did not recognize any grit inside the gizzard. This
result agreement with [15]. Who found soft,
elongated, spindle to pear shaped gizzard with a
longitudinal outer groove on its surface in the
barn owl (Tyto alba). In addition, the
proventriculus and ventriculus form one large
pear-shaped cavity in the common buzzard
(Buteo Buteo) [17]. Also, this result agrees with
[18]. Who finding the gizzard in the black-winged
kite (Elanus caeruleus) was pear in shape with
inner grooves on its surface; and that the koilin
layer was very thin with poor yellowish-green
pigment inside the gizzard.

4. CONCLUSION

Overall, depending on the unique bird's anatomy
and the diet programs, there are changes in the
inner surface of the organs of Dove and Buzzard.

Fig. 4. macro photograph of the dissected
showing internal surface of (A)
proventriculus, (B) gizzard, (C)
proventriculus folds, (black arrow)
proventriculus groove, (D) ventriculus
folds in buzzard
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