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spleen and bursa of Fabricius of day old 

Kadaknath chick  
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Abstract 
The present study was carried out on the six day old chicks of Kadaknath fowl procured from the 

Instructional Poultry Farm (IPF), Nagla, GBPUA&T, Pantnagar, Uttarakhand. The thymus was reddish-

black in colour and consisted of two long chains of lobes located on either side of neck, which were 

embedded in the subdermal connective tissue. The spleen was globular in shape and bright red in colour. 

It was located on the right side of the junction between the proventriculus and gizzard. The bursa of 

Fabricius originated from the proctodeal wall of the cloaca and was placed dorsal to the rectum. It was 

oval in shape and whitish with blackish tinge in colour. The biometrical data revealed variable results 

that were specific for this breed.   
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Introduction 

Poultry production in India has taken a quantum leap in the last four decades, emerging from 

an unscientific farming practice to commercial production system with state-of-the art 

technological inventions [29]. Kadaknath is locally called as ‘Kalamasi’ as it is having black 

flesh. It is a native breed of Jhabua region of Madhya Pradesh, India. These birds are generally 

reared by tribals and rural poor farmers as an earning source and fulfillment of daily 

requirement of protein and minerals. It is also quite popular in Uttarakhand state whose poultry 

population has increased by 7.01% per annum from 2003 to 2007 [9, 10]. The major lymphoid 

organs of this bird consisted of thymus, spleen and bursa of Fabricius. The major components 

of body defense mechanism are the innate and acquired or adaptive immunity. Innate 

immunity includes physical barrier like skin and mucous membrane, complement and cells 

like granulocytes, thrombocytes, macrophages and natural killer cells. On the other hand, 

acquired or adaptive immunity is mediated by immunocompetent cells viz., humoral response 

B-cells, cell mediated response T-cells and some other cells like phagocytic and adherent cells 
[2]. All these immunocompetent cells are located mostly in the lymphoid organs. With the 

advancement of bird age, the distinction between the primary and secondary lymphoid organs 

becomes less apparent [23]. Though some work on lymphoid system of broiler chicken [13], 

domestic chicken [12], Japanese quail [22], duck [27], turkey [1] has been done, but still the 

knowledge on the thymus, spleen, bursa of Fabricius of day old chicks of Kadaknath fowl has 

not been explored. Keeping this fact in mind and viewing the increased popularity of the 

Kadaknath fowl, the present study was undertaken to develop a baseline data in this breed. 

 

Materials and methods 

The present study was carried out on the six day old chick of Kadaknath fowl procured from 

the Instructional Poultry Farm (IPF), Nagla, GBPUA&T, Pantnagar. The birds were sacrificed 

by cervical sub-luxation method. Feathers were removed manually and the organ of interest 

i.e. right and left thymus glands, spleen and bursa of Fabricius were carefully dissected out. 

The weight of all these organs were recorded separately by using digital balance (Sartorious, 

TE 214S) and the volume of these organs were measured by water displacement method. 

Thereafter, the length, width and thickness of each lobe of thymus, longitudinal diameter, 

transverse diameter and thickness of the spleen and bursa of Fabricius were recorded by using 

digital Vernier calipers (0-150mm). All the measurements recorded were statistically analyzed 

by estimating the Arithmetic Mean (A.M.), Standard Deviation (S.D.) and Standard Error 

(S.E.) as per the standard statistical methods given by [26].
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Results and Discussion  

The thymus consisted of two long chains of lobes located on 

either side of neck embedded in the subdermal connective 

tissue in day old Kadaknath chick (Fig. 1). They were termed 

as left and right thymus. The left and right thymus comprised 

of 5 lobes. While [3] found 7-9 lobes in the thymus of fowl, [14] 

found 4-7 lobes in the thymus of birds, [4] found 6-9 and 5-9 

lobes in the right and left thymus respectively of native geese 

and [20] observed 6-8 lobes in the thymus of turkey. The 

posterior lobes were closely associated with thyroid on each 

side of the neck as described by [15] in birds and [20] in turkeys.  

The first lobe of left thymus was located 14.70±1.87 mm 

caudal to the occipito-atlantal articulation of skull, whereas 

the last lobe of left thymus was located 5.66±0.89 mm cranial 

to the base of the heart in day old Kadaknath chick. Similarly, 

the first lobe of right thymus was located 11.52±1.79 mm 

caudal to the occipito-atlantal articulation of skull, whereas 

the last lobe of right thymus was located 4.81±0.68 mm 

cranial to the base of the heart in day old Kadaknath chick.  

The thymus in day old Kadaknath chick consisted of irregular 

elliptical shaped pale pinkish black coloured lobes (Fig. 1). 

This observation was contradicting with that of Sultana et al. 

(2011) in ducklings and [18] in Aseel chicken, who stated that 

each lobe was pale white to yellowish white. This might be 

attributed to breed difference. The dorsal surfaces of the lobes 

were slightly convex with flattened ventral surfaces in day old 

Kadaknath chick. 

The average weight of the left and right thymus was 

0.081±0.01 gm and 0.054±0.02 gm respectively in day old 

Kadaknath chick (Table 1). The average length of first, 

second, third, fourth and fifth lobe of left thymus was 5.33 

±0.63 mm, 3.71±0.16 mm, 5.11±0.27 mm, 4.95±0.23 mm and 

5.55±0.44 mm respectively, where as in right thymus it was 

3.78±0.17 mm, 4.12±0.65 mm, 3.37±0.19 mm, 4.28±0.35 mm 

and 4.84±0.23 mm respectively in day old Kadaknath chick 

(Table 2). The average cranial width of first, second, third, 

fourth and fifth lobe of left thymus was 2.93±0.12 mm, 

2.64±0.14 mm, 2.54±0.17 mm, 1.91±0.21 mm and 1.94±0.09 

mm respectively, where as in right thymus it was 2.50±0.23 

mm, 2.06±0.18 mm, 1.24±0.12 mm, 1.91±0.14 mm and 

1.60±0.16 mm respectively in day old Kadaknath chick 

(Table 2). The average middle width of first, second, third, 

fourth and fifth lobe of left thymus was 2.51±0.11 mm, 

2.13±0.13 mm, 2.42±0.12 mm, 1.47±0.11 mm and 2.35±0.21 

mm respectively, where as in right thymus it was 2.62±0.24 

mm, 1.81±0.09 mm, 1.69±0.20 mm, 1.84±0.13 mm and 

1.75±0.11 mm respectively in day old Kadaknath chick 

(Table 2). The average caudal width of first, second, third, 

fourth and fifth lobe of left thymus was 2.37±0.25 mm, 

1.93±0.13 mm, 2.23±0.18 mm, 1.45±0.27 mm and 2.75±0.16 

mm respectively, where as in right thymus it was 2.93±0.28 

mm, 2.07±0.14 mm, 1.65±0.07 mm, 1.98±0.34 mm and 

1.99±0.18 mm respectively in day old Kadaknath chick 

(Table 2). The average cranial thickness of first, second, third, 

fourth and fifth lobe of left thymus was 1.75±0.09 mm, 

1.15±0.12 mm, 1.06±0.07 mm, 1.53±0.16 mm and 2.02±0.11 

mm respectively, where as in right thymus it was 0.96±0.10 

mm, 0.85±0.27 mm, 0.98±0.03 mm, 0.96±0.12 mm and 

1.05±0.21 mm respectively in day old Kadaknath chick 

(Table 2). The average middle thickness of first, second, third, 

fourth and fifth lobe of left thymus was 1.45±0.25 mm, 

1.47±0.54 mm, 1.63±0.32 mm, 1.97±0.21 mm and 1.58±0.12 

mm respectively, where as in right thymus it was 1.20±0.36 

mm, 1.57±0.12 mm, 1.05±0.14 mm, 0.99±0.08 mm and 

1.13±0.16 mm respectively in day old Kadaknath chick 

(Table 2). The average caudal thickness of first, second, third, 

fourth and fifth lobe of left thymus was 1.57±0.32 mm, 

1.02±0.21 mm, 1.68±0.49 mm, 1.20±0.18 mm and 1.83±0.09 

mm respectively, where as in right thymus it was 1.13±0.13 

mm, 1.27±0.32 mm, 0.97±0.52 mm, 1.21±0.26 mm and 

1.05±0.11 mm respectively in day old Kadaknath chick 

(Table 2). 

The spleen was located at the distance of 1.59±0.48 mm from 

proventriculus, 3.81±1.09 mm from the origin of the 

proventriculus and at the distance of 2.10±0.59 mm from the 

junction of proventriculus and gizzard in day old Kadaknath 

chick. The spleen was located on the right side of the junction 

between the proventriculus and gizzard which was similar to 

the findings of [6] and [21]. The spleen was almost globular in 

shape with rounded edges and bright reddish in colour in day 

old Kadaknath chick (Fig. 2). These observations were 

different to the findings of [6] and [21] in fowl where they found 

a small reddish-brown coloured spleen. 

The average weight and volume of the spleen was 0.012±0.03 

gm and 0.11±0.02 cc respectively in day old Kadaknath chick 

(Table 1 and Table 3). Again, the average longitudinal 

diameter, transverse diameter and thickness of the spleen was 

3.42±0.18 mm, 2.43±0.14 mm and 1.80±0.13 mm 

respectively in day old Kadaknath chick (Table 3). 

The bursa of Fabricius in day old Kadaknath chick originated 

from the proctodeal wall of the cloaca and was placed dorsal 

to the rectum (Fig. 3). It was connected to the dorsal wall of 

the proctodeum of the cloaca by a small stalk. This 

observation was in accordance with [4, 5, 8, 11, 16, 17, 19, 28] in 

native geese, chicks, turkey, ducklings, domestic fowl, 

Carishyama and Vanaraja breeds of poultry, quail and Khaki 

Campbell ducks respectively. In day old Kadaknath chick, the 

bursa was located 2.15±0.39 mm caudal from the left kidney 

and 1.53±0.22 mm caudal from the right kidney. The bursa of 

Fabricius in day old chick was oval in shape (Fig. 3). These 

findings were in agreement with [5, 8, 11, 16, 25] in helmeted 

guinea fowl, turkey, Carishyama and Vanaraja breeds of 

poultry, quail and keets respectively. In contrast, [7] and [28] 

stated that the bursa of Fabricius occurred as a cylindrical, 

caecum like structure with a pointed apex in the two month 

old White Pekin ducklings. These differences might be due 

breed and strain variation. 

It was whitish with blackish tinge in colour in day old 

Kadaknath chick which was dissimilar to the observations of 
[16, 19, 25, 28] in chicks, keets, ducklings and ducks, who stated 

that the colour of bursa of Fabricius was pale yellowish in 

colour. But [11] in turkeys stated that the colour of bursa of 

Fabricius was pale pink after 5 months of age. This difference 

might be due to the variation in the age, breed, strain and 

nutritional status.  

The average weight and volume of the bursa of Fabricius was 

0.053±0.02 gm and 0.26±0.02 cc respectively, in day old 

Kadaknath chick (Table 1 and Table 3). Again, the average 

longitudinal diameter, transverse diameter and thickness of 

the bursa of Fabricius was 5.78±0.28 mm, 3.59±0.18 mm and 

3.09±0.29 mm respectively in day old Kadaknath chick 

(Table 3). 

 

Conclusion 

The gross and morphometrical studies on the thymus, spleen 

and bursa of Fabricius of day old Kadaknath chicks were 

successfully studied in this case. The present work revealed 

that the consisted of two long chains of lobes located on either 

side of neck. The globular spleen was present on the right side 

of the junction between the proventriculus and gizzard. 



 

~ 557 ~ 

Journal of Entomology and Zoology Studies 
 

Further, the bursa of Fabricius was placed dorsal to the 

rectum. The average length of first, second, third, fourth and 

fifth lobe of left thymus was 5.33 ±0.63 mm, 3.71±0.16 mm, 

5.11±0.27 mm, 4.95±0.23 mm and 5.55±0.44 mm 

respectively, where as in right thymus it was 3.78±0.17 mm, 

4.12±0.65 mm, 3.37±0.19 mm, 4.28±0.35 mm and 4.84±0.23 

mm respectively in day old Kadaknath chick. The average 

longitudinal diameter, transverse diameter and thickness of 

the spleen was 3.42±0.18 mm, 2.43±0.14 mm and 1.80±0.13 

mm respectively. Further, the average weight and volume of 

the bursa of Fabricius was 0.053±0.02 gm and 0.26±0.02 cc 

respectively. 

 

 
 

Fig 1: Photograph showing left thymus (red arrow) and carotid 

artery (white arrow) in day old Kadaknath 

 

 
 

Fig 2: Photograph showing spleen (white arrow) and junction 

between proventriculus-gizzard (yellow arrow) in day old Kadaknath 

 

 
 

Fig 3: Photograph showing bursa of Fabricius (white arrow), right 

kidney (yellow arrow) and left kidney (blue arrow) in day old 

Kadaknath 

 
Table 1: Body weight (in gm) and weight (in gm) of thymus, spleen and bursa of day old Kadaknath chick. 

 

Parameters Day old 

Body weight 47±0.98 

Wt. of left thymus 0.081±0.01 

Wt. of right thymus 0.054±0.02 

Wt. of Spleen 0.012±0.03 

Wt. of Bursa 0.053±0.02 

 
Table 2: Various biometrical parameters of first, second, third, fourth and fifth lobe of thymus of day old Kadaknath chick. 

 

Parameters 
Left Right 

1st lobe 2nd lobe 3rd lobe 4th lobe 5th lobe 1st lobe 2nd lobe 3rd lobe 4th lobe 5th lobe 

Length (mm) 5.33 ±0.63 3.71±0.16 5.11±0.27 4.95±0.23 5.55±0.44 3.78±0.17 4.12±0.65 3.37±0.19 4.28±0.35 4.84±0.23 

Cranial width (mm) 2.93±0.12 2.64±0.14 2.54±0.17 1.91±0.21 1.94±0.09 2.50±0.23 2.06±0.18 1.24±0.12 1.91±0.14 1.60±0.16 

Middle width (mm) 2.51±0.11 2.13±0.13 2.42±0.12 1.47±0.11 2.35±0.21 2.62±0.24 1.81±0.09 1.69±0.20 1.84±0.13 1.75±0.11 

Caudal width (mm) 2.37±0.25 1.93±0.13 2.23±0.18 1.45±0.27 2.75±0.16 2.93±0.28 2.07±0.14 1.65±0.07 1.98±0.34 1.99±0.18 

Cranial thickness (mm) 1.75±0.09 1.15±0.12 1.06±0.07 1.53±0.16 2.02±0.11 0.96±0.10 0.85±0.27 0.98±0.03 0.96±0.12 1.05±0.21 

Middle thickness (mm) 1.45±0.25 1.47±0.54 1.63±0.32 1.97±0.21 1.58±0.12 1.20±0.36 1.57±0.12 1.05±0.14 0.99±0.08 1.13±0.16 

Caudal thickness (mm) 1.57±0.32 1.02±0.21 1.68±0.49 1.20±0.18 1.83±0.09 1.13±0.13 1.27±0.32 0.97±0.52 1.21±0.26 1.05±0.11 

 
Table 3: Volume (in cc), diameter (in mm) and thickness (in mm) of 

spleen and bursa of Fabricius of day old Kadaknath chick 
 

Parameters  Day old 

Volume 
Spleen 0.11±0.02 

Bursa of Fabricius 0.26±0.02 

Longitudinal diameter 
Spleen 3.42±0.18 

Bursa of Fabricius 5.78±0.28 

Transverse diameter 
Spleen 2.43±0.14 

Bursa of Fabricius 3.59±0.18 

Thickness 
Spleen 1.80±0.13 

Bursa of Fabricius 3.09±0.29 

 

Acknowledgement 

The authors are very much grateful to the Dean, CVASc., 

GBPUA&T, Pantnagar for providing necessary facilities in 

carrying out the research work in time. 

 

References 

1. Ali HK. Anatomical and histological study of thymus 

gland in the local breed of Turkey (Meleagris gallopavo) 

in Iraq. 3rd Scientific Conference- College of veterinary 

Medicine- University of Tikrit, Iraq, 2016. 

2. Davison F, Kaspers B, Schat KA. Avian Immunology. 

Academic Press, London, 2007, 273-288. 



 

~ 558 ~ 

Journal of Entomology and Zoology Studies 
 

3. Gilmore C, Ruth ST, Bridges B. Histochemical and 

ultrastructural studies on the myoid cells of the thymus of 

the domestic fowl. Gallus domesticus. Journal of 

Anatomy. 1974; 118 (3):409- 416. 

4. Gulmez N, Aslan S. Histological and histochemical 

investigations on bursa of Fabricius and thymus of native 

geese. Tr. Journal of Veterinary and Animal Science. 

1999; 23:163-171. 

5. Hassan SA, AI-Tememy, Hussien JS, Rasool BS. 

Histological study of bursa of Fabricius of Quail birds 

(Coturnix coturnix japonica). Egypt Poultry Science. 

2011; 31(2):613-620. 

6. Hodges RD. The Histology of fowl. Academic Press, 

London. 1974, 207-221. 

7. Indu VR, Chungath JJ, Harshan KR, Ashok N. 

Morphology and histochemistry of the bursa of Fabricius 

in White Pekin ducks. Indian Journal of Animal Science. 

2005; 75(6):637-639. 

8. Ingole SP, Jain P, Dang U. Gross and histological studies 

on bursa of Fabricius of CARI Shyama and Vanaraja 

breeds of poultry. Haryana Veterinarian. 2010; 49:51-53. 

9. Jaiswal S, Singh I, Mahanta D, Sathapathy S, Mrigesh M, 

Tamil Selvan S. Histological, histomormphometrical, 

histochemical and ultrastructural studies on the heart of 

Uttara fowl. Journal of entomology and Zoology Studies. 

2017b; 5(6):2365-2370. 

10. Jaiswal S, Singh I, Mahanta D, Sathapathy S, Mrigesh M, 

Pandit K et al. Gross and morphometrical studies on the 

heart of Uttara fowl. Journal of entomology and Zoology 

Studies. 2017a; 5(6):2313-2318. 

11. Jayachitra S, Balasundaram K, Kumaravel A, Jagapathi 

Ramayya P. Gross anatomical studies on the bursa of 

Fabricius of turkey (Meleagris gallopavo). Indian Journal 

of Veterinary Anatomy. 2009; 21(1):33-36.  

12. Kannan TA, Geetha R, Ushakumari S, Dhinakarraj G, 

Vairamuthu S. Electron Microscopic Studies of Spleen in 

Chicken (Gallus domesticus). International Journal of 

Advance Veterinary Science and Technology. 2015; 

4(1):160-165. 

13. Khan MZI, Masum M, Zubayer M, Khan I, Aziz ARB, 

Nasrin M et al. Histomorphology of the lymphoid tissues 

of broiler chicken in Kelantan, Malaysia. Sains 

Malaysiana. 2014; 43(8):1175-1179. 

14. King AS, Mc Lelland S. Birds - their Structure and 

Function. 2nd Edn. Balliere Tindall, England, 1984. 

15. Koch T. Endocrine Glands. In Anatomy of the chicken 

and domestic birds. Edited by Skold, B.H. and Derries, L. 

The lowa state university press. Amer, Iowa. 1973, 152. 

16. Kumar S, Kumar A, Singh B, Sharma RK, Singh D, 

Singh SK. Study on Blood Biochemical Parameters and 

Carcass Trait in Uttara Fowl. The Indian Veterinary 

Journal. 2014; 91(9):107-108. 

17. Leena C, Prasad RV, Kakade K, Jamuna KV. Age related 

histochemical changes of the bursa and thymus of 

domestic fowl. Journal of Veterinary and Animal 

Science. 2009; 40:9-11. 

18. Lochi GM, Haseeb A, Shah MG, Gandahi JA, Khan MS, 

Faisal M et al. Histo-morphological study on thymus of 

aseel chicken. Journal of Agriculture and Food 

Technology. 2014; 4(2):1-5. 

19. Mishra UK, Singh GK, Chauhan RS. Functional 

correlation between body weight and weight of the 

lymphoid organs in developmental stages of chicken. 

Indian Journal of Veterinary Anatomy. 2002; 14:62-67. 

20. Muthukumaran C, Kumaravel A, Balasundaram K, 

Paramasivan S. Gross anatomical studies on the thymus 

gland in turkeys (Meleagris gallopavo). Tamilnadu 

Journal of Veterinary & Animal Science. 2011; 7(1):6-

11. 

21. Nickel R, Schummer A, Seiferle E. Anatomy of the 

domestic birds. 1st Edn., Berlin, Hamburg, Verlag Paul 

Parey. 1977, 87-92. 

22. Senapati MR, Behera PC, Maity A, Mandal AK. 

Comparative histomorphological study on the thymus 

with reference to its immunological importance in Quail, 

Chicken and Duck. Explorating Animal Medicine 

Research. 2015; 5(1):73-77. 

23. Seto F. Early development of avian immune system. 

Poultry Science. 1981; 60:1981-1995. 

24. Singh GK, Chauhan RS, Mishra UK. Histomorphological 

development of lymphoid organs in chicken: thymus and 

bursa of Fabricius. Journal of immunology and 

immunopathoogy. 2010; 12(1):20-28. 

25. Singh SP, Singh I, Singh GK, Garg V. Gross 

morphometrical observation on bursa of Fabricius in 

developed Guinea fowls (keets). Journal of Immunology 

and Immunopathology. 2000; 8(1):67-70. 

26. Snedecor GW, Cochran WG. In Statistical methods 8th 

Edn. Oxford and IBH Publishing House, Calcutta, 1994. 

27. Sugimura M, Hashimoto Y, Yamada J. Morphology of 

bursa of Fabricius in bursectomized and thymectomized 

ducks. Japanese Journal of Veterinary Research. 1975; 

23:17-24. 

28. Sultana N, Khan MZI, Wares MA, Masum MA. 

Histomorphological study of the major lymphoid tissues 

in indigenous ducklings of Bangladesh. Bangladesh 

Journal of Veterinary Medicine. 2011; 9(1):53-58. 

29. Tamilselvan S, Dhote BS, Singh I, Mrigesh M, 

Sathapathy S, Mahanta D. Gross morphology of testes 

and gonadosomatic index (GSI) of guinea fowl (Numida 

meleagris). Journal of Entomology and Zoology Studies. 

2018; 6(3):156-159.  


