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Abstract 
  Given the rarity of available researches on this bird species. The present study was aimed to 
assessing and comparative characteristic differences for important part of the respiratory system 
between males and females in indigenous Peacock (Pavo cristatus) through investigate and 
describe the anatomical features of the trachea in both sexes. In this study twelve healthy adult 
peafowl (6 peacocks & 6 peahens) were used after collecting them from a commercial market 
(Dyalla, Abo-Gareeb and Baghdad), to investigate and describe the anatomical and 
histomorphological features of the trachea in these bird species. The mean live weight was (3.49 
kg. for female & 3 kg. for male). After euthanized they were killed by cutting of the major neck 
blood vessels and let them bleeding until death, trachea identified (shape, position, dimensions and 
general description of each specimen) and the measurement were recorded in male and female 
peafowl. The trachea looked as empty cartilaginous tube extend from cricoid cartilage of the larynx 
(rostrally) to the first tracheosyringeal cartilage caudally (syrinx), and composed of serial 
overlapping complete circular cartilages, each ring contained mostly two notch due to growth and 
overlapping. There were two paired of skeletal muscles that associated with the trachea 
(Sternotrachealis and Trachiolateralis. There is a significant difference in Tracheal length between 
male and female. This study was done at the department of anatomy and histology of the college 
of veterinary medicine, University of Baghdad/Abo-Gareeb.  
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Introduction 
      Major functions of respiratory system of bird are oxygen-carbon dioxide exchange, and body 
temperature regulation (1, 2). Air inspired during respiratory passes from the (naris) nasal cavity 
to the larynx, trachea, syrinx, bronchi and lungs (3 and 4). Trachea in birds is a long cartilaginous 
tube runs alongside the esophagus with variable dimension in deferent bird species, it is very 
similar to that of mammals (1). Trachea bifurcates into two main bronchi; the main difference than 
mammals are that the hyaline cartilage rings are complete (O- shaped) in birds and mostly ossified 
(5; 6; 7; 8 and 9). Trachea, starting cranially from the caudal of larynx in the ventral of the neck, 
below the skin and extends to syrinx. Esophagus is found at the dorsal aspect of trachea (10, 11). 
The number of tracheal cartilage rings varies depending on the neck length in birds. As a result of 
the long neck and for different functional requirement, the trachea in birds is longer than the 
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mammals. Trachea in birds lies in midline ventral to the esophagus (as mention above) and extends 
from cricoid cartilage of larynx to the tympanum of the syrinx below (9; 12; 13).  
   The majority of the trachea is located on the right side of the neck, just below the level of the 
esophagus and lateral to the cervical vertebrae, making it easy to palpate in a live bird. After 
entering the thoracic cavity between the furculae, the trachea is modified near the cranial base of 
the heart to produce the syrinx (sound box in birds), and it subsequently returns to its original 
midline-ventral position with the crop on the right side (2). Since there is no clear separation 
between the trachea and the syrinx, we have decided to group them together, under the heading of 
"trachea series," all of the complete rings that extend caudally to the tracheal bifurcation. This 
includes the three or four tracheal syringeal cartilages that make up the tympanum. After passing 
through the syrinx, the trachea splits into two major bronchi on the left and right sides, which then 
reach the hilus of the lung via the septal surface (12; 13; 14; and 15). All the way through the 
trachea's cranial third, the ring diameters widen, but they narrow as they move into the caudal third 
(16 and 17). In Chicken there are two pairs of the tracheal muscles associated with the caudal end 
of the trachea; Sternotrachealis muscles (Sternolaryngeus) are extend from costal process of the 
sternum (craniolateral process) to the caudal rings of trachea to contribute and ascend the caudal 
part of trachea. The other muscle is tracheolaryngeodorsalis muscles which arising on dorsolateral 
aspect of the trachea. Third one is tracheolaryngeoventralis muscles are arising on ventrolatral 
aspect of the trachea (13 and 16).  
Materials and Methods 
   Twelve adult healthy birds ( birds  did not show  any  evidence  of systematic  disease  either    
by external  examination or  post–mortem observations, so they  were considered  clinically  
normal), birds were obtained from a commercial market (Dyalla, Abo-Gareeb and Baghdad), 
divided into 2 groups (6 males and 6 females for anatomical  observation), then they were 
euthanized by the intramuscular injection of combination of diazepam (Diazem-Deva 2-4 mg/kg) 
and ketamine HCl (20-60 mg/kg), then birds were killed by cutting of the major neck blood vessels 
and bleeding until death(18; 19). Ribs  were  cut  on  both  sides  and then  ribs cage  was lifted  to  
expose thoracic cavity. A mid-line incision was carefully made in abdominal wall to view and 
photograph thoracic cavity (20, 21), then the visceral organs were dissected out to observe and 
studied topographic position of trachea in situ and its relation with other structures was 
distinguished (18; 19; 20; 21). First the anatomical position and shape of the trachea were studied 
in details shapes, location and relationships inside the specimens. Trachea removed carefully from 
the specimen and used the following instruments for describe and measurements: electronic 
vernier, ruler, amplifier lens (X12, X6) and digital camera. Cut the trachea in three part and exam 
all parts and their diameter, rings shape and their relationship with each other (1; 17; 18; 19; 21). 
Result 
   The trachea of a peacock is appearing as long, cylindrical flexible tube and almost as long as the 
neck, so there are no twists, coils or turns in it (Figure 1). Tracheal diameter is uneven (figure 2); 
it has the highest diameter in the middle of cervical part (1.04±0.09 cm. in female & 1.25±0.09 
cm. in male) and the lowest diameter in the thoracic cavity near syrinx (0.75±0.04 cm. in female 



 
 
 

1151 
 

Ann. For. Res. 66(1): 1149-1157,  2023 
ISSN: 18448135, 20652445 

ANNALS OF FOREST RESEARCH 
www.e-afr.org 

 

© ICAS 2023 

& 0.88±0.05 cm. in male) (table1). There is significant differences between tracheal length of male 
and female (figure 3), and all value are larger in male than female (table 1) (diagram 1). The 
trachea's path begins at the larynx and takes little left turn away from the esophagus at the base of 
the neck (figure 4). It then travels dorsolateral to the cervical vertebrae as it turns caudally-
ventrally, with the crop on its right side, before entering the thoracic cavity between the two arms 
of the furculae. At its base, the trachea connects to the heart and divides into the extra pulmonary 
main bronchi, which go to the right and left lobes of the lung. Trachea consists of circle 
cartilaginous rings (O- shaped) (figure 5), ossifying in most of its parts and overlapping with each 
other (figure 6), due to overlapping between tracheal rings, each rings have two notch (dorsal and 
ventral) except the last four rings (tracheotsyringeal cartilages) (figure7), their number (132 rings), 
in addition to four rings that are considered part of the syrinx (tracheotsyringeal cartilages) so the 
final number of all tracheal rings is 136 rings,. There was two tracheal muscles associated with the 
caudal part of the trachea caudally and cricoid laryngeal cartilage cranially (sternotrachealis L &R 
and Trachiolateralis muscles L&R), the sternotrachealis muscles is attached to the front end of 
trachea and larynx after originating from the sternum. Trachiolateralis muscle extends from the 
caudolateral aspect of the body of the cricoid cartilage to the first bronchial cartilage of the syrinx 
(bronchiosyringeal cartilages. 
  Discussion 
 In this study the trachea in peafowl appear as long, cylindrical flexible tube and the basic unit 
consisting of the trachea are composed of overlapping complete circular cartilages that takes - O 
– shape, this result disagreement with (3; 22; 23; 24; 25 and 26) which have -C- shape cartilage) 
due to the series of – O – shape rings of cartilage which they essential to kept the lumen of trachea 
open to prevent the trachea from collapsing. The mean length of the trachea in peafowl (26.32±0.71 
cm/ in female & 30.01±1.22 cm/ in male) and the mean total number of cartilage forming trachea 
( 132+4 syringeal cartilage= 136 ) this result partially agreement with (25; 26 and 27) that explain 
the mean length of trachea in turkeys (26 ± 1.23 cm) ; in West African guinea fowl (26.363 ± 0.383 
cm) and disagreement with tracheal length in Ostriches (78 cm) (this difference due to species and 
body volume of birds). The mean total number of cartilage forming trachea in peafowl (132+ 4 
syringeal cartilage= 136) while their number in turkeys is (151 ± 12) also this little difference due 
to species and body volume of birds (25). Trachea diameters is uneven along trachea and this agree 
with (The mean diameter of tracheal cartilage rings in peafowl approximately between (0.83±0.05 
to 0.75±0.04 cm)/ in female & 1.09±0.20 to 0.88±0.05cm/ in male) this result agreement in (25; 
26 and 27) where the mean diameter in turkeys (1.01 ± 0.03 cm); and disagreement with the value 
in West African guinea fowl (0.0875 ± 0.0031 cm) and in ostriches (2 cm).  The distal part of the 
trachea after forming syrinx is bifurcates into two short tube are the left and right primary bronchi 
which enter the proximal third of the visceral surface of the lungs through the hilus, agreement 
with (25; 26; 28; 29 and 30).    
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Figure 1: Side (lateral) view 
of neck (male peafowl), black 
arrow: trachea, yellow 
arrow: esophagus, white 
arrow: Trachiolateralis 
muscle, red arrow: larynx, 
green arrow: cervical 
vertebrae 
 

 
Figure 2: Tracheal rings of three region 
of peahen trachea (O-shape):1- Upper 
part (cervical reign) near larynx. 2- 
Middle part (cervical reign).3- Lower 
part (thoracic reign) near syrinx. 
 

Table 1: show the general description Trachea in female and male peafowl 
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* Different letters indicate significant differences between groups (p<0.05). Values represent 
means ± SEM (N = 8). 

 

 
Diagram 1: show tracheal diameter/cm in three reigns (part 1: Upper part 
(cervical reign) near larynx, part 2:   Middle part (cervical reign), part 3: Lower part 
(thoracic reign) near syrinx). 
 

  
Figure 3: Dorsal view of the major 
respiratory organs of (A) male (B)female 
peacock showing: hyoid bone (a), larynx (b), 
Sternotracheal muscle(c), trachea (d), 
syrinx (g), extrapulmonary primary 
bronchus (e), lung (f). lung (f).  

Figure 4: Ventral view of the neck of male 
peafowl: 
 (a) trachea, (b) esophagus, (white arrows) 
deviation trachea to the left of esophagus. 



 
 
 

1154 
 

Ann. For. Res. 66(1): 1149-1157,  2023 
ISSN: 18448135, 20652445 

ANNALS OF FOREST RESEARCH 
www.e-afr.org 

 

© ICAS 2023 

     

 
Figure 5: Tracheal rings of three region of trachea (male peafowl): 1- Upper part 
(cervical reign) near larynx.  2- Middle part (cervical reign).3- Lower part 
(thoracic reign) near syrinx. (Fixed with buffered formalin). 
 

        

 
 
Figure 6: A, B) Trachea of female peacock, red arrow: wide part of tracheal 
ring, yellow arrow:  narrow part of tracheal ring) Histological section shows 
the connection and overlap area between tracheal rings. 
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Figure 7: Tracheal rings: Complete rings which have notches dorsally and ventrally 
(yellow arrows) due to overlapping each other. (Colored with acrylic colors).  
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