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SUMMARY 
 
The current study aimed to investigate the stomach of two species chicken (Gallus 

gallus domesticus) and Guinea Fowl Numida meleagris . The experiment was 

included 6 birds, it is distributed in two equal groups. Ages of birds were average 

range 6-9 months. The observations was appeared the stomach in both the species, 

divided into 2 chambers. The results were showed the first stomach is called 

proventriculus. It's characterized elongated in shape and expansion of the esophagus, 

located forward the gizzard to posterior at the esophagus in both species. Our study 

was included some gross findings differentiates in two kinds. However, the 

proventriculus chicken Gallus gallus domesticus  was characterized a cylindrical-like 

and had gastric papillae which it's appeared from external surface of proventriculus 

with long isthmus. Whereas our results in Guinea Fowl Numida meleagris, the 

glandular stomach was tubular in shape and no protrudes of gastric papillae during 

outer wall of it with short isthmus. Either gizzard was spherical in shape of chicken 

and fusiform-like in Guinea Fowls, but it was thin muscular wall and clear at fatty 

tissue with pale color comparatively with Guinea Fowl, because the starling birds 

were represented at omnivores depend on the nutrition adding to the grains. In the 

pigeons, the gizzard had amount of adipose tissue it's covered most the external wall 

of it. The situation of gizzard in Guinea Fowl was situated posterior toward 

proventriculus and had thick muscular wall with dark-red in color according to nature 

of diet, facilities of the grinding grain for indigestion, therefore the Guinea Fowl  

were considered from granivorous. Also the study was included anatomical statics 

measurements, length, weight and volume in addition to weights of the birds. Where 

the study was recorded no significant data mean between species of birds 

proventriculus and gizzard (table 1). 

Key words: comparative, morphology, proventriculus, chicken, Guinea Fowl. 
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Introduction 

      

The birds species are wide spread around the world. Where they are more than 

8000 styles of birds are lived between them (Alexander, 2007). These birds are 

different from in shape, location and adaptation (Montgomerie et al., 2021). 

In birds, the process of digestion takes place by mechanical and chemical action on 

their ingested food material(Karasov and Douglas, 2013). The metabolism of 

carbohydrates, fats and proteins into the body is closely associated with digestive 

system(Ogunkoya and Cook, 2009). Digestive system is involved into intake of food, 

breakdown of consumed food material, convert them into nutrients and finally the 

absorption of nutrients into blood stream(Nasir et al., 1999). Production of waste 

from that digested food material and thereby the elimination of it, is also one of the 

functional aspect of digestive system. In birds, this body system resembling with long 

tube which seems to be the combo of different organ components that start from beak 

and ends at vent or cloaca in abdominal region. Bird’s gastric apparatus component 

i.e. stomach is formed by two elements viz. proventriculus and ventriculus or 

gizzard(Saran et al., 2019). The stomach structure of birds presents assortments that 

depend on the dietary affinities of each species. 

 The birds are subdivided into 3 groups according to food nature. First group have 

soft eating diet as kestrel and owl, second birds have hard eating food such as turkey 

and sparrow. Either the final group as geese, hoopoe and darter are intermediate 

between first and second group of the birds, the gizzard function is used in storage 

and physical digestion in these birds(Abumandour, 2014). 

The gizzard is varied among the birds depend on the diet. In vegetarian fowls are 

marked developed, and considerable masticator function for granivorous and in 

insectivores(Duke, 1997). 

Stomach of birds are not the form of a pouch like the stomach of mammals. The 

proventriculus is analogous to true stomach in mammals(Abumandour, 2014). 

the stomach varies considerably in structure in different types of birds, accordingly, 

as the diet is vegetable or animal(O'Connor, 2019). 

The stomach of the birds are divided into two chambers. The first stomach is 

proventriculus and second chamber is called gizzard or ventriculus. Gizzard stomach 

is grinding function of grains by the their muscles, so that it's facilities indigestive 

process. 

The two chambers of stomach are different in size and shape depend on nature of 

birds diet as carnivores, piscivorous and granivorous birds. The glandular stomach 

(proventriculus) is characterized thin layer base on the food force (grains). Either 
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ventriculus is called muscular part, which it's crushed the grains in, omnivores, 

insectivores, granivorous and herbivores(Taylor, 2000). 

The stomach of birds is the most active part of the digestive system, located between 

the oesophagus and the intestine, and it is composed of two distinct parts: a 

proventriculus (glandular stomach) connected to the esophagus and ventriculus 

(muscular stomach or gizzard) connected to the duodenum(Kierończyk et al., 2016, 

Kadhim et al., 2011). The proventriculus is the glandular stomach where hydrochloric 

acid and digestive enzymes (proteo‐ lytic enzymes) are produced and added to the 

feed and digestion begins. The proventriculus of birds presents variations in the form 

and mass of stomachs that depend on the dietary habits of each spe‐ cies, being 

relatively small in graminivores but quite large in carni‐ vores. This part of the 

stomach is a relatively thick‐walled structure (Abumandour, 2014) (Zhang et al., 

2016). Hydrochloric acid and pepsinogen are gastric secretions produced in the 

proventriculus. Pepsinogen is rapidly converted to pepsin by both acid and pepsin 

already present in the proventriculus(Denbow, 2015). Avian stomach consists of an 

upper or anterior part, the proventriculus or glandular part and lower part, the gizzard 

or muscular part (King and Mclelland, 1984). Meat-eating bird species have a large 

and thin-walled stomach, the gizzard in these birds is simple and it products the 

compact pellet that is regurgitated complete the digestion. The proventriculus in 

carnivorous birds are more developed than the gizzard and it is a thick-walled and 

cone- shaped and take with the gizzard a pear shape with large cavity because of the 

lacking of the ventricular isthmus (Hamdi et al.,2013 ; Catroxo et al.,1997). In the 

contrast, seed-eating birds have a thin-walled simple proventriculus and a thick-

walled powerful gizzard. 

The two parts are connected by the intermediate zone, isthmus (Gelis,2013). These 

two parts are represented the important portion of enzyme activities (Selvan et al., 

2008).  

Proventriculus takes the elliptical shape and it secretes the gastric juices (Tadjalli et 

al.,2011) and propels the juice and food to the main parts of the proteolysis, the 

gizzard which have the mechanical function of trituration of food (Batah et al.,2012 ; 

Selvan et al.,2008).  

Glandular stomach or true stomach( proventriculus) is lined by glandular mucus 

membrane which is secreted gastric juices such as pepsin and hydrochloric acid, by 

this mechanism, the ingested food with its juices passes quickly to the gizzard in 

which the food particles are reduced to small particles took by the intestine for more 

digestion and absorption (Saleem,2012).  

Ostriches have one of feeding characteristics that they swallow stone and sand or grit 

to help the gizzard for grinding the food and increase dry matter and then the 

digestion efficiency (Waugh et al.,2007).  
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Chemically, gizzard have a keratinize nature lining that termed as keratohyalin or 

koilin, it was insoluble in keratinolytic solvents and resistant to pepsin 

(Hodges,1974).  

Al-Hamdany(2012) studied the differences of Digestive canal regions in different diet 

birds. In guinea fowl Numida meleagris, proventriculus was a spindle shape muscular 

tube with thick walls and it begin with small narrow region at the end of oesophagus 

and expanded gradually at the beginning of gizzard which is, however, took the oval 

shape and divided into two parts at the distal apex. It lined innerly with horny, 

yellowish green with parallel, fan shape, scattering folds called koilin, while in 

Fishers' love bird Agaporins fischeri proventriculus was cone shape with inner 

papillae and the gizzard is disk shaped with three grooves, whereas in common gull 

Larus canus, proventriculus was spindle shape and thicker than the other and the 

gizzard was pear shaped and elongated(Gelis,2013).  

The study aimed to light application of some morphological differences between 

proventriculus and gizzard of  chicken (Gallus gallus domesticus) and Guinea Fowl 

(Numida meleagris). 
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Material and Methods 

 
2.1 Experimental design 

This study was carried on adult healthy birds for macroscopical and morphometrical 

studies.  They includes six birds used chicken (Gallus gallus domesticus) and Guinea 

Fowl (Numida meleagris) . Ages of birds were included adult age 6-9 months. It was 

divided into two equal groups, first group was included 3 chicken birds and other 

group had 3 Guinea Fowl. Then all the birds were sacrificed by dislocated in neck 

region. The samples were put on dissected board for dissection. We are done mid-line 

incision through abdomen region so that obtain on viscera. Proventriculus and 

gizzard were washed by tap water for the cleaning at blood, adhered particle and food 

for preparation of morphological techniques. The results were included anatomical 

dimensions. Weights of birds were measured by sensitive electronic balance. The 

glandular stomach was cut at both junctions with the esophagus and gizzard. So 

weight and lengths of the widest part of the stomach, its length and weight were 

calculated (after longitudinal cutting of the stomach and washing in normal saline to 

remove the content). The lengths were measured by electronic caliper. Either volume 

was measured by volumetric cylinder. It's contain normal saline, and started to put 

samples inside it, then we read scaling of volumetric cylinder before and after putting 

of sample. The images were documented by Optika microscope; model B- 180, and 

photographed with digital camera (Sony 14.1 MP). 
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RESULTS&DISCUSSION 

The anatomical results showed that the stomach lies in the left median part of 

the abdominal cavity and occupied most of the abdominal cavity. The stomach in this 

bird appeared as two chambers structure represented by glandular stomach or 

proventriculus where the chemical digestion take place and the muscular stomach 

,(ventriculus or gizzard) where the mechanical digestion take place. 

The size of the gizzard can be changed with the diet nature within the same species, 

when the bird eaten dry seed in winter, the gizzard being thicker and larger and in 

contrast in summer when it eat fruits  

The esophagus, connecting the proventriculus also known as true stomach. 

Proventruclus is the glandular stomach where digestion primarily begins. 

Hydrochloric acid and digestive enzymes, such as pepsin, are added to the feed here 

and begin to break it down more significantly than the enzymes secreted by the 

salivary glands. The stones remain in the gizzard until they are ground into pieces 

small enough to pass to the rest of the digestive tract. 

The avian stomach consists of the proventriculus, the intermediate zone, the 

ventriculus, and the pylorus. The current study included the stomach of chicken 

(Gallus gallus domesticus) and Guinea Fowl (Numida meleagris). Generally, the 

present observations was appeared the stomach in both the species, divided into 2 

chambers (figure 1,2,3). This result accepted with (Sherri, 2003)Japanese quail. 

(Akester, 1986)in domestic fowl Gallus gallus. (Rossi et al., 2005)partridge 

Rhynchotus rufescens. Whom said the stomach in some birds, it consisted of three 

chambers, proventricular, ventriculus and pyloric part. 

 while (Adam et al., 2022) found the glands to decrease at both extremities. 

According to (Woods et al., 1993),the glands were located in approximately fifty 

scattered rows. 

Current study was showed the first stomach is called proventriculus. It's characterized 

elongated in shape and expansion of the esophagus, so it's located forward the gizzard 

to posterior at the esophagus in both species (figure 1, 2, 3). These findings were 

corresponding with stated (Tadjalli et al., 2011)in Ostrich [14] In common quail 

Coturnix coturnix and (Salem and A Abdel-Rahman, 2000)in chicken. This part of 

the stomach was called the fore glandular stomach. These results accepted with(Al-

Saffar, 2016) in pigeon C. livia domestica. Our study was observed some gross 

differentiates between two species. However, the proventriculus in chicken Gallus 

gallus domesticus was characterized a cylindrical-like and had gastric papillae which 

it's appeared from external surface of proventriculus with long isthmus (figure 1a)] . 
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While our results in Guinea Fowl Numida meleagris, the glandular stomach was 

tubular in shape and no protrudes of gastric papillae during outer wall of it with short 

isthmus (figure 1b). Either gizzard was spherical in shape during chicken and 

fusiform-like in Guinea Fowl, but it was thin muscular wall and clear at fatty tissue 

with pale color comparatively with Guinea Fowl, because the chicken birds were 

represented at omnivores depend on the nutrition adding to the grains. In the Guinea 

Fowl, the gizzard had amount of adipose tissue it's covered most the external wall of 

it (figure 1b,3a). These results were accepted with in Striated Scope Owl Otus Scors 

brucei and goose, turkey, sparrow, kestrel, hoopoe, owl respectively. Whom said the 

gizzard was fusiform in shape. The study accepted with them about the gizzard 

surrounded by amount from fatty tissue. Generally, the gizzard in Guinea Fowl was 

situated posterior toward proventriculus and had thick muscular wall with dark-red in 

color according to nature of diet, facilities of the grinding grain for indigestion. 

Therefore the Guinea Fowl were considered at granivorous.. The study was included 

anatomical measurements, length, weight and volume in addition to weights of the 

birds. Where the study was recorded no significant data mean between species of 

birds proventriculus and gizzard (table 1). 

In guinea fowl the namber of papillae glands (PG) is more than in chicken. The shape 

of papillae glands (PG) in guinea fowl is larger than chicken (figs. 3a&b). 

Table 1: Shows anatomical dimensions of proventriculus and gizzard during two 

species. 

Guinea Fowl Chicken Species 

1300gm 1500gm Weight 

gizzard Proventriculus gizzard Proventriculus Organs 

 5.21±01 4.33±01cm 4.54±02cm 3.43±01cm Length 

3.7±02cm 2.2±01cm 5.8±05cm 1.9±04cm Width 

40.00±03g 35.65±00g 60.54±03g 40.45±03g Weight 
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Fig 1: macrophotograph of ventral view showed A., provenrtriculus (Pr) ventriculus (Ve), in Chicken B. 

proventriculus (pr), ventriculus (Ve), esophagus (es) and fatty tissue (Ft) in Guinea Fowl. 

 

   

Fig 2: anatomical of shown A. proventriculus (pr), gizzard (gi) (ES) esophagus, (PG)  papilla glandularis , (IZ) 

intermediate zone, (GL) glandular layer in chicken  B. proventriculus (pr), gizzard (gi) ) (ES) esophagus, (PG)  

papilla glandularis , (IZ) intermediate zone, (GL) glandular layer) in Guinea fowl. 
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Fig 3: anatomical of shown A. proventriculus  (ES) esophagus, (PG)  papilla glandularis , (IZ) intermediate 

zone, in chicken  B. proventriculus  (ES) esophagus, (PG)  papilla glandularis , (IZ) intermediate zone, in 

Guinea fowl. 

 

5. Conclusions  

The stomach in chicken  and Guinea fowl were included two chambers, fore stomach 

(proventriculus) and muscular stomach (gizzard). In both species, the proventriculus 

was elongated-like continue with esophagus posteriorly. In starling's proventriculus 

had appearance of projected processes of gastric papillae in external wall. While in 

fowl proventriculus has no appear. fowl gizzard was covered by fatty tissue on most 

external surface of it. 
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