
ABSTRACT

 In the present study, a total number of eighteen-day old Hansli chicks and eighteen-day old Vencobb broiler chicks were divided into three age 
thgroups viz. group I (up to 1 month), group II (1-3 months) and group III (3-6 months) with six birds in each age group. On each observation day (4  

th thweek, 12  week and 24  week), six birds from each breed were used for the study of gross morphological and gross morphometrical features of the 
thymus. Each thymus comprised of six lobes arranged in long chains situated on either side of the neck in both Hansli chicken and Vencobb broiler 

th thchicken. The average weight of the right thymus was found to be 0.27±0.02 gm and 5.4±0.08 gm in Hansli chicken at 4  and 12  week of age, 

respectively and were significantly (p  0.05) less than the average weight of right thymus in Vencobb broiler chicken at these ages, where they were 
thmeasured as 0.42 ± 0.02 gm and 6.4 ± 0.12 gm, respectively. Further, the average size and weight of the organ increased up to 12  week of age and then 

thgradually decreased in the 24  week of age in both the birds. The present study provided a detailed baseline data on the age-wise development of 
thymus in Hansli chicken and Vencobb broiler chicken which could be used in future research in other breeds of birds.
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 The organized poultry sector contributes about 70 
per cent of the total output of poultry industry and the 
remaining 30 per cent is shared by the unorganized sector 
(Ali, 2015). The indigenous breeds of chickens mostly 
contribute to the rural economies in most of the 
underdeveloped and developing countries like India 
(Dahariya et al., 2020a ; Dahariya et al., 2020b).

 Several studies have been reported on the lymphoid 
system of broiler chicken (Khan et al., 2014), domestic 
chicken (Kannan et al., 2015), Japanese quail (Senapati et 
al., 2015) and turkey (Ali, 2016), but very scarce literature 
is available on the lymphoid system of Hansli chicken and 
Vencobb broiler chicken till date. Viewing the increased 
popularity of the Hansli chicken and Vencobb broiler 
chicken in Odisha, the present study is carried out on the 
gross morphological and morphometrical development of 
thymus in these breeds with age.

MATERIALS AND METHODS

 A total number of eighteen-day old Hansli chicks 
and eighteen-day old Vencobb broiler chicks were purchased 
from Mayurbhanj district and Eastern Hatcheries Pvt. Ltd., 
Bhubaneswar, Odisha (A subsidiary of Venkateswara 
Hatcheries Group, Pune), respectively to study the post-
hatched development of major lymphoid organs such as 
thymus. The birds (Hansli chicken and Vencobb broiler 
chicken) were divided into three age groups viz. group I (up 
to 1 month), group II (1-3 months) and group III (3-6 

months) with six birds in each age group. On each 
th th thobservation day (4  week, 12  week and 24  week), six 

birds from each breed were used for the study of gross 
morphological and gross morphometrical features of the 
thymus. The different biometrical parameters of the organ 
were recorded with the help of weighing machine, 
graduated tape, scale and digital Vernier’s calipar (DUC 
150 mm Digital Caliper). The recorded data were 
subjected to routine statistical analysis as per the standard 
methods given by Snedecor and Cochran (1994) and 
independent samples t-Test with Systat Software Inc, USA 
and SPSS 16.0 version software.

RESULTS AND DISCUSSION

(i) Gross Morphology

 The thymus was a paired organ situated on either of 
the neck. The left thymus was located deep and closer to 
the esophagus, trachea, blood vessels and nerves passing 
through the neck. However, the right thymus was situated 
superficially below the skin and quite away from the 
structures passing through the neck. Each thymus was 
comprised of 6 lobes in both Hansli chicken and Vencobb 
broiler chicken (Fig. 1, Fig. 2 & Fig. 3). The thymic lobes 
were embedded in the subdermal connective tissue. The 
lobes were irregular elliptical shaped and had smooth 
surfaces. The lobes had various colours such as pale white 
to yellowish white and pale pink in all the age groups under 
study. The present finding was in agreement with Kumar et 
al. (2001) in chicken, Muthukumaran et al. (2011) in 
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turkeys, Sultana et al. (2011) in ducklings, Lochi et al. 
(2014) in Aseel chicken and Mahanta (2018) in local hill 
fowl of Uttarakhand and RIR. The lobes had convex dorsal 
surface and flattened ventral surfaces in both the birds. The 
present findings were in line with Mahanta (2018) who 
found similar results in local hill fowl of Uttarakhand and 
RIR.

(ii) Biometrical observations

 The average body weight of the Hansli chicken was 

found to be 205±6.06 gm, 1150±36.5 gm and 1773.3 ± 
th th th23.47 gm at 4  week, 12  week and 24  weeks of age, 

respectively. Similarly, the average body weight of the 

Vencobb broiler chicken was measured as 650 ± 10.29 gm, 
th th1638 ± 39.47 gm and 2058.6 ± 21.69 gm at 4  week, 12  

thweek and 24  weeks of age, respectively. Further, the 

difference in the average body weight was found to be 
thsignificant (p  0.05) in 12  week of age between the birds.

 The average weight of the left thymus in Hansli 

chicken was found to be 0.18±0.03 gm, 4.6±0.12 gm, 0.9± 
th th th0.08 gm at 4  week, 12  week and 24  week of age, 

respectively. Similarly, the average weight of the left 

thymus in Vencobb broiler chicken was measured as 0.53 ± 

0.06 gm, 5.3±0.06 gm and 1.4±0.11 gm, respectively. The 

average weight of the right thymus in Hansli chicken was 

found to be 0.27±0.02 gm, 5.4±0.08 gm and 1.1±0.08 gm, 

respectively. Similarly, average weight of the right thymus 

in Vencobb broiler chicken was measured as 0.42 ± 0.02 

gm, 6.4 ± 0.12 gm and 1.3 ± 0.05 gm, respectively. Further, 

the difference in the average weight of the right thymus 
th thwas found to be significant (p  0.05) in 4  week and 12  

week of age between the birds. Muthukumaran et al. 

(2011) found that the thymus attained its maximum weight 

at the age of 6 months in both the sexes of turkey and they 

weighed about 1.42 ± 0.07 gm on right side and 1.25 ± 0.02 

gm on left side. Khenenou et al. (2012) observed that the 

accelerated growth of the thymus started from the first 

week of age and continued up to the second week (0.007 

%) in broiler chicken. The second phase finished on the 

seventh weeks of age (0.0016 %). The involution of the 

organ started from the seventh week of age and it was 
rdcompleted by 23  weeks of age.

(a) First lobe

 The biometric observations are presented in table 1.

 The difference in the average weight of the first lobe 

of the left thymus was found to be significant (p  0.05) in 
th12  week of age between the birds. The difference in the 

average length of the first lobe of the right thymus was 
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Fig. 3. Photograph showing lobes of right thymus (arrows) of Vencobb 
thbroiler chicken (12  week)

Fig. 1. Photograph showing left and right thymus, spleen ad bursa of 
thFabricius of Hansli chicken (4  week)

Fig. 2. Photograph showing lobes of left thymus (arrows) of Hansli 
thchicken (12  week)
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync

1 2

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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 The organized poultry sector contributes about 70 
per cent of the total output of poultry industry and the 
remaining 30 per cent is shared by the unorganized sector 
(Ali, 2015). The indigenous breeds of chickens mostly 
contribute to the rural economies in most of the 
underdeveloped and developing countries like India 
(Dahariya et al., 2020a ; Dahariya et al., 2020b).

 Several studies have been reported on the lymphoid 
system of broiler chicken (Khan et al., 2014), domestic 
chicken (Kannan et al., 2015), Japanese quail (Senapati et 
al., 2015) and turkey (Ali, 2016), but very scarce literature 
is available on the lymphoid system of Hansli chicken and 
Vencobb broiler chicken till date. Viewing the increased 
popularity of the Hansli chicken and Vencobb broiler 
chicken in Odisha, the present study is carried out on the 
gross morphological and morphometrical development of 
thymus in these breeds with age.

MATERIALS AND METHODS

 A total number of eighteen-day old Hansli chicks 
and eighteen-day old Vencobb broiler chicks were purchased 
from Mayurbhanj district and Eastern Hatcheries Pvt. Ltd., 
Bhubaneswar, Odisha (A subsidiary of Venkateswara 
Hatcheries Group, Pune), respectively to study the post-
hatched development of major lymphoid organs such as 
thymus. The birds (Hansli chicken and Vencobb broiler 
chicken) were divided into three age groups viz. group I (up 
to 1 month), group II (1-3 months) and group III (3-6 

months) with six birds in each age group. On each 
th th thobservation day (4  week, 12  week and 24  week), six 

birds from each breed were used for the study of gross 
morphological and gross morphometrical features of the 
thymus. The different biometrical parameters of the organ 
were recorded with the help of weighing machine, 
graduated tape, scale and digital Vernier’s calipar (DUC 
150 mm Digital Caliper). The recorded data were 
subjected to routine statistical analysis as per the standard 
methods given by Snedecor and Cochran (1994) and 
independent samples t-Test with Systat Software Inc, USA 
and SPSS 16.0 version software.

RESULTS AND DISCUSSION

(i) Gross Morphology

 The thymus was a paired organ situated on either of 
the neck. The left thymus was located deep and closer to 
the esophagus, trachea, blood vessels and nerves passing 
through the neck. However, the right thymus was situated 
superficially below the skin and quite away from the 
structures passing through the neck. Each thymus was 
comprised of 6 lobes in both Hansli chicken and Vencobb 
broiler chicken (Fig. 1, Fig. 2 & Fig. 3). The thymic lobes 
were embedded in the subdermal connective tissue. The 
lobes were irregular elliptical shaped and had smooth 
surfaces. The lobes had various colours such as pale white 
to yellowish white and pale pink in all the age groups under 
study. The present finding was in agreement with Kumar et 
al. (2001) in chicken, Muthukumaran et al. (2011) in 

*Corresponding: srinivas.ouat@gmail.com

Haryana Vet. (June, 2021) 60(1), 74-80 Research Article

74

How to cite: Dahariya, N., Sathapathy, S., Mishra, U.K., Patra, R., Dehury, S., Joshi, S.K., Sahu, S.K. and Jena, B. (2021). Gross 
morphological and biometrical studies on the thymus in various chicken genotypes. Haryana Vet. 60(1): 74-80.

turkeys, Sultana et al. (2011) in ducklings, Lochi et al. 
(2014) in Aseel chicken and Mahanta (2018) in local hill 
fowl of Uttarakhand and RIR. The lobes had convex dorsal 
surface and flattened ventral surfaces in both the birds. The 
present findings were in line with Mahanta (2018) who 
found similar results in local hill fowl of Uttarakhand and 
RIR.

(ii) Biometrical observations

 The average body weight of the Hansli chicken was 

found to be 205±6.06 gm, 1150±36.5 gm and 1773.3 ± 
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respectively. Similarly, the average body weight of the 

Vencobb broiler chicken was measured as 650 ± 10.29 gm, 
th th1638 ± 39.47 gm and 2058.6 ± 21.69 gm at 4  week, 12  

thweek and 24  weeks of age, respectively. Further, the 

difference in the average body weight was found to be 
thsignificant (p  0.05) in 12  week of age between the birds.
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chicken was found to be 0.18±0.03 gm, 4.6±0.12 gm, 0.9± 
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respectively. Similarly, the average weight of the left 

thymus in Vencobb broiler chicken was measured as 0.53 ± 

0.06 gm, 5.3±0.06 gm and 1.4±0.11 gm, respectively. The 

average weight of the right thymus in Hansli chicken was 

found to be 0.27±0.02 gm, 5.4±0.08 gm and 1.1±0.08 gm, 

respectively. Similarly, average weight of the right thymus 

in Vencobb broiler chicken was measured as 0.42 ± 0.02 

gm, 6.4 ± 0.12 gm and 1.3 ± 0.05 gm, respectively. Further, 

the difference in the average weight of the right thymus 
th thwas found to be significant (p  0.05) in 4  week and 12  

week of age between the birds. Muthukumaran et al. 

(2011) found that the thymus attained its maximum weight 

at the age of 6 months in both the sexes of turkey and they 

weighed about 1.42 ± 0.07 gm on right side and 1.25 ± 0.02 

gm on left side. Khenenou et al. (2012) observed that the 

accelerated growth of the thymus started from the first 

week of age and continued up to the second week (0.007 

%) in broiler chicken. The second phase finished on the 

seventh weeks of age (0.0016 %). The involution of the 

organ started from the seventh week of age and it was 
rdcompleted by 23  weeks of age.

(a) First lobe

 The biometric observations are presented in table 1.

 The difference in the average weight of the first lobe 

of the left thymus was found to be significant (p  0.05) in 
th12  week of age between the birds. The difference in the 

average length of the first lobe of the right thymus was 
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Fig. 3. Photograph showing lobes of right thymus (arrows) of Vencobb 
thbroiler chicken (12  week)

Fig. 1. Photograph showing left and right thymus, spleen ad bursa of 
thFabricius of Hansli chicken (4  week)

Fig. 2. Photograph showing lobes of left thymus (arrows) of Hansli 
thchicken (12  week)
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync

1 2

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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thfound to be significant (p  0.05) in 24  week of age between 

the birds.

 The difference in the average middle width of the 

first lobe of the left thymus was found to be significant (p  
th0.05) in 12  week of age between the birds. The difference 

in the average middle thickness of the first lobe of the left 
ththymus was found to be significant (p  0.05) in 12  week 

of age between the birds. The difference in the average 
caudal thickness of the first lobe of the left thymus was 

found to be significant (p  0.05) in 4th week of age 

between the birds.

(b) Second lobe

 The biometric observations are presented in table 2.

 The difference in the average weight of the second 

lobe of the left thymus was found to be significant (p  
th0.05) in 12  week of age between the birds. The difference 

in the average length of the second lobe of the left thymus 
thwas found to be significant (p  0.05) in 12  week of age 

between the birds. The difference in the average length of 
the second lobe of the right thymus was found to be 

thsignificant (p  0.05) in 12  week of age between the birds. 

The difference in the average cranial width of the second 

lobe of the left thymus was found to be significant (p  
th th0.05) in 12  week and 24  week of age between the birds. 

The difference in the average cranial width of the second 

lobe of the right thymus was found to be significant (p  
th0.05) in 12  week of age between the birds.

 The difference in the average middle width of the 
second lobe of the left thymus was found to be significant 

th(p  0.05) in 24  week of age between the birds. The 

difference in the average middle width of the second lobe 

of the right thymus was found to be significant (p  0.05) in 
th

12  week of age between the birds. The difference in the 
average middle width of the second lobe of the left thymus 

thwas found to be significant (p  0.05) in 12  week of age 

between the birds.

 The difference in the average cranial width of the 
second lobe of the left thymus was found to be significant 

th(p  0.05) in 4  week of age between the birds The difference 

in the average cranial width of the second lobe of the left 
ththymus was found to be significant (p  0.05) in 12  week 

of age between the birds. The difference in the average 
cranial thickness of the second lobe of the left thymus was 

thfound to be significant (p  0.05) in 12  week of age between 

the birds.

(c) Third lobe

 The biometric observations are presented in table 3.

 The difference in the average length of the third lobe 

of the right thymus was found to be significant (p  0.05) in 
th12  week of age between the birds. The difference in the 
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Table 1

Age wise various biometrical parameters of first lobe of thymus of Hansli chicken (HC) and Vencobb broiler chicken (VC)

Parameters Left Right

  4 wks 12 wks 24 wks 4 wks 12 wks 24 wks

Weight (gm) VC 0.28±0.04 0.9±0.04 0.12±0.02 0.36±0.03 0.50±0.09 0.14±0.03

 HC 0.23±0.005 0.67*±0.01 0.06±0.005 0.23±0.01 0.39±0.003 0.05±0.001

Length (mm) VC 0.33±0.02 0.57±0.02 0.20±0.06 0.22±0.01 0.57±0.02 0.19±0.01

 HC 0.27±0.003 0.48±0.01 0.17±0.001 0.17±0.001 0.48±0.01 0.13*±0.001

Cranial width (mm) VC 0.20±0.003 0.50±0.04 0.10±0.002 0.21±0.03 0.49±0.03 0.08±0.001

 HC 0.16±0.01 0.41±0.01 0.07±0.001 0.13±0.001 0.42±0.02 0.06±0.001

Middle width (mm) VC 0.22±0.008 0.53±0.02 0.11±0.002 0.24±0.002 0.50±0.02 0.10±0.002

 HC 0.18±0.003 0.42*±0.007 0.08±0.003 0.15±0.004 0.44±0.01 0.08±0.001

Caudal width (mm) VC 0.17±0.01 0.40±0.02 0.09±0.002 0.19±0.004 0.47±0.03 0.07±0.001

 HC 0.14±0.02 0.34±0.009 0.06±0.002 0.12±0.005 0.39±0.01 0.05±0.001

Cranial thickness (mm) VC 0.21±0.01 0.33±0.01 0.11±0.001 0.20±0.002 0.31±0.007 0.10±0.001

 HC 0.14±0.008 0.27±0.004 0.09±0.001 0.13±0.001 0.25±0.01 0.08±0.002

Middle thickness (mm) VC 0.24±0.001 0.56±0.02 0.12±0.003 0.24±0.004 0.55±0.03 0.14±0.01

 HC 0.16±0.006 0.29*±0.01 0.10±0.002 0.16±0.001 0.28±0.002 0.09±0.001

Caudal thickness (mm) VC 0.19±0.002 0.30±0.02 0.10±0.003 0.18±0.01 0.29±0.004 0.09±0.002

 HC 0.12*±0.002 0.24±0.01 0.08±0.001 0.10±0.001 0.22±0.003 0.06±0.002

Values bearing superscript (*) differ significantly in row p  0.05
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Table 2

Age wise various biometrical parameters of second lobe of thymus of Hansli chicken (HC) and Vencobb broiler chicken (VC)

Parameters Left Right

  4 wks 12 wks 24 wks 4 wks 12 wks 24 wks

Weight (gm) VC 0.13±0.003 0.44±0.02 0.08±0.002 0.17±0.01 0.52±0.03 0.09±0.001

 HC 0.09±0.005 0.31±0.02 0.06±0.001 0.08±0.002 0.35*±0.02 0.07±0.001

Length (mm) VC 0.19±0.02 0.53±0.02 0.11±0.005 0.20±0.008 0.54±0.01 0.08±0.003

 HC 0.16±0.006 0.33*±0.008 0.08±0.001 0.14±0.004 0.35*±0.02 0.08±0.002

Cranial width (mm) VC 0.10±0.003 0.44±0.02 0.08±0.002 0.13±0.01 0.49±0.02 0.10 ±0.002

 HC 0.09±0.004 0.30*±0.02 0.04*±0.001 0.10±0.005 0.28*±0.02 0.09±0.001

Middle width (mm) VC 0.19±0.006 0.56±0.04 0.14±0.004 0.21±0.002 0.54±0.03 0.13±0.01

 HC 0.14±0.007 0.37±0.02 0.06*±0.001 0.13±0.01 0.35*±0.01 0.10±0.002

Caudal width (mm) VC 0.06±0.001 0.30±0.02 0.05±0.002 0.10±0.01 0.45±0.11 0.08±0.002

 HC 0.05±0.001 0.15*±0.01 0.03±0.001 0.07±0.01 0.15±0.009 0.04±0.001

Cranial thickness (mm) VC 0.14±0.001 0.64±0.001 0.10±0.001 0.14±0.002 0.75±0.03 0.10±0.01

 HC 0.12*±0.005 0.56±0.02 0.08±0.006 0.11±0.003 0.54*±0.01 0.08±0.003

Middle thickness (mm) VC 0.16±0.009 0.82±0.03 0.11±0.002 0.15±0.001 0.85±0.02 0.12±0.009

 HC 0.22±0.001 0.74*±0.01 0.10±0.001 0.13±0.002 0.74±0.04 0.10±0.002

Caudal thickness (mm) VC 0.12±0.006 0.53±0.006 0.09±0.007 0.12±0.001 0.64±0.008 0.08±0.003

 HC 0.06±0.001 0.44±0.008 0.05±0.001 0.09±0.001 0.48±0.02 0.06±0.002

Values bearing superscript (*) differ significantly in row p  0.05

Table 3

Age wise various biometrical parameters of third lobe of thymus of Hansli chicken (HC) and Vencobb broiler chicken (VC)

Parameters Left Right

  4 wks 12 wks 24 wks 4 wks 12 wks 24 wks

Weight (gm) VC 0.19±0.003 0.49±0.02 0.12±0.006 0.18±0.001 0.43±0.007 0.10±0.004

 HC 0.16±0.001 0.37±0.01 0.10±0.002 0.14±0.004 0.39±0.002 0.08±0.001

Length (mm) VC 0.23±0.001 0.49±0.11 0.15±0.003 0.23±0.004 0.60±0.03 0.12±0.002

 HC 0.23±0.04 0.37±0.02 0.12±0.006 0.22±0.01 0.32*±0.02 0.09±0.002

Cranial width (mm) VC 0.14±0.005 0.38±0.009 0.10±0.02 0.14±0.003 0.43±0.03 0.08±0.001

 HC 0.12±0.01 0.29±0.004 0.09±0.001 0.13±0.02 0.30*±0.002 0.07±0.002

Middle width (mm) VC 0.22±0.008 0.48±0.02 0.17±0.002 0.17±0.008 0.58±0.04 0.11±0.005

 HC 0.14*±0.008 0.34±0.02 0.11±0.001 0.15±0.01 0.42±0.02 0.09±0.006

Caudal width (mm) VC 0.11±0.003 0.26±0.009 0.07±0.002 0.12±0.006 0.37±0.02 0.06±0.001

 HC 0.10±0.002 0.22±0.01 0.05±0.006 0.11±0.008 0.27±0.01 0.04±0.002

Cranial thickness (mm) VC 0.31±0.02 0.47±0.10 0.17±0.001 0.30±0.01 0.45±0.03 0.14±0.008

 HC 0.22±0.005 0.41±0.02 0.15±0.002 0.16±0.004 0.39±0.002 0.11±0.002

Middle thickness (mm) VC 0.37±0.001 0.63±0.01 0.20±0.002 0.33±0.002 0.58±0.02 0.18±0.01

 HC 0.24*±0.01 0.53*±0.005 0.16±0.006 0.21±0.01 0.51*±0.01 0.17±0.001

Caudal thickness (mm) VC 0.27±0.02 0.38±0.007 0.13±0.001 0.23±0.02 0.40±0.006 0.12±0.001

 HC 0.18±0.002 0.30±0.02 0.12±0.002 0.12±0.001 0.29*±0.004 0.09±0.001

Values bearing superscript (*) differ significantly in row p  0.05

cranial width of the third lobe of the right thymus was 
thfound to be significant (p  0.05) in 12  week of age 

between the birds. The difference in the middle width of 
the third lobe of the right thymus was found to be 

thsignificant (p  0.05) in 4  week of age between the birds.

 The difference in the middle thickness of the third 

lobe of the left thymus was found to be significant (p  
th th0.05) in 4  week and 12  week of age between the birds. 

Corresponding author: vetsirohi@rediffmail.com

trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
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thfound to be significant (p  0.05) in 24  week of age between 

the birds.

 The difference in the average middle width of the 

first lobe of the left thymus was found to be significant (p  
th0.05) in 12  week of age between the birds. The difference 

in the average middle thickness of the first lobe of the left 
ththymus was found to be significant (p  0.05) in 12  week 

of age between the birds. The difference in the average 
caudal thickness of the first lobe of the left thymus was 

found to be significant (p  0.05) in 4th week of age 

between the birds.

(b) Second lobe

 The biometric observations are presented in table 2.

 The difference in the average weight of the second 

lobe of the left thymus was found to be significant (p  
th0.05) in 12  week of age between the birds. The difference 

in the average length of the second lobe of the left thymus 
thwas found to be significant (p  0.05) in 12  week of age 

between the birds. The difference in the average length of 
the second lobe of the right thymus was found to be 

thsignificant (p  0.05) in 12  week of age between the birds. 

The difference in the average cranial width of the second 

lobe of the left thymus was found to be significant (p  
th th0.05) in 12  week and 24  week of age between the birds. 

The difference in the average cranial width of the second 

lobe of the right thymus was found to be significant (p  
th0.05) in 12  week of age between the birds.

 The difference in the average middle width of the 
second lobe of the left thymus was found to be significant 

th(p  0.05) in 24  week of age between the birds. The 

difference in the average middle width of the second lobe 

of the right thymus was found to be significant (p  0.05) in 
th

12  week of age between the birds. The difference in the 
average middle width of the second lobe of the left thymus 

thwas found to be significant (p  0.05) in 12  week of age 

between the birds.

 The difference in the average cranial width of the 
second lobe of the left thymus was found to be significant 

th(p  0.05) in 4  week of age between the birds The difference 

in the average cranial width of the second lobe of the left 
ththymus was found to be significant (p  0.05) in 12  week 

of age between the birds. The difference in the average 
cranial thickness of the second lobe of the left thymus was 

thfound to be significant (p  0.05) in 12  week of age between 

the birds.

(c) Third lobe

 The biometric observations are presented in table 3.

 The difference in the average length of the third lobe 

of the right thymus was found to be significant (p  0.05) in 
th12  week of age between the birds. The difference in the 
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Table 1

Age wise various biometrical parameters of first lobe of thymus of Hansli chicken (HC) and Vencobb broiler chicken (VC)

Parameters Left Right

  4 wks 12 wks 24 wks 4 wks 12 wks 24 wks

Weight (gm) VC 0.28±0.04 0.9±0.04 0.12±0.02 0.36±0.03 0.50±0.09 0.14±0.03

 HC 0.23±0.005 0.67*±0.01 0.06±0.005 0.23±0.01 0.39±0.003 0.05±0.001

Length (mm) VC 0.33±0.02 0.57±0.02 0.20±0.06 0.22±0.01 0.57±0.02 0.19±0.01

 HC 0.27±0.003 0.48±0.01 0.17±0.001 0.17±0.001 0.48±0.01 0.13*±0.001

Cranial width (mm) VC 0.20±0.003 0.50±0.04 0.10±0.002 0.21±0.03 0.49±0.03 0.08±0.001

 HC 0.16±0.01 0.41±0.01 0.07±0.001 0.13±0.001 0.42±0.02 0.06±0.001

Middle width (mm) VC 0.22±0.008 0.53±0.02 0.11±0.002 0.24±0.002 0.50±0.02 0.10±0.002

 HC 0.18±0.003 0.42*±0.007 0.08±0.003 0.15±0.004 0.44±0.01 0.08±0.001

Caudal width (mm) VC 0.17±0.01 0.40±0.02 0.09±0.002 0.19±0.004 0.47±0.03 0.07±0.001

 HC 0.14±0.02 0.34±0.009 0.06±0.002 0.12±0.005 0.39±0.01 0.05±0.001

Cranial thickness (mm) VC 0.21±0.01 0.33±0.01 0.11±0.001 0.20±0.002 0.31±0.007 0.10±0.001

 HC 0.14±0.008 0.27±0.004 0.09±0.001 0.13±0.001 0.25±0.01 0.08±0.002

Middle thickness (mm) VC 0.24±0.001 0.56±0.02 0.12±0.003 0.24±0.004 0.55±0.03 0.14±0.01

 HC 0.16±0.006 0.29*±0.01 0.10±0.002 0.16±0.001 0.28±0.002 0.09±0.001

Caudal thickness (mm) VC 0.19±0.002 0.30±0.02 0.10±0.003 0.18±0.01 0.29±0.004 0.09±0.002

 HC 0.12*±0.002 0.24±0.01 0.08±0.001 0.10±0.001 0.22±0.003 0.06±0.002

Values bearing superscript (*) differ significantly in row p  0.05
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Table 2

Age wise various biometrical parameters of second lobe of thymus of Hansli chicken (HC) and Vencobb broiler chicken (VC)

Parameters Left Right

  4 wks 12 wks 24 wks 4 wks 12 wks 24 wks

Weight (gm) VC 0.13±0.003 0.44±0.02 0.08±0.002 0.17±0.01 0.52±0.03 0.09±0.001

 HC 0.09±0.005 0.31±0.02 0.06±0.001 0.08±0.002 0.35*±0.02 0.07±0.001

Length (mm) VC 0.19±0.02 0.53±0.02 0.11±0.005 0.20±0.008 0.54±0.01 0.08±0.003

 HC 0.16±0.006 0.33*±0.008 0.08±0.001 0.14±0.004 0.35*±0.02 0.08±0.002

Cranial width (mm) VC 0.10±0.003 0.44±0.02 0.08±0.002 0.13±0.01 0.49±0.02 0.10 ±0.002

 HC 0.09±0.004 0.30*±0.02 0.04*±0.001 0.10±0.005 0.28*±0.02 0.09±0.001

Middle width (mm) VC 0.19±0.006 0.56±0.04 0.14±0.004 0.21±0.002 0.54±0.03 0.13±0.01

 HC 0.14±0.007 0.37±0.02 0.06*±0.001 0.13±0.01 0.35*±0.01 0.10±0.002

Caudal width (mm) VC 0.06±0.001 0.30±0.02 0.05±0.002 0.10±0.01 0.45±0.11 0.08±0.002

 HC 0.05±0.001 0.15*±0.01 0.03±0.001 0.07±0.01 0.15±0.009 0.04±0.001

Cranial thickness (mm) VC 0.14±0.001 0.64±0.001 0.10±0.001 0.14±0.002 0.75±0.03 0.10±0.01

 HC 0.12*±0.005 0.56±0.02 0.08±0.006 0.11±0.003 0.54*±0.01 0.08±0.003

Middle thickness (mm) VC 0.16±0.009 0.82±0.03 0.11±0.002 0.15±0.001 0.85±0.02 0.12±0.009

 HC 0.22±0.001 0.74*±0.01 0.10±0.001 0.13±0.002 0.74±0.04 0.10±0.002

Caudal thickness (mm) VC 0.12±0.006 0.53±0.006 0.09±0.007 0.12±0.001 0.64±0.008 0.08±0.003

 HC 0.06±0.001 0.44±0.008 0.05±0.001 0.09±0.001 0.48±0.02 0.06±0.002

Values bearing superscript (*) differ significantly in row p  0.05

Table 3

Age wise various biometrical parameters of third lobe of thymus of Hansli chicken (HC) and Vencobb broiler chicken (VC)

Parameters Left Right

  4 wks 12 wks 24 wks 4 wks 12 wks 24 wks

Weight (gm) VC 0.19±0.003 0.49±0.02 0.12±0.006 0.18±0.001 0.43±0.007 0.10±0.004

 HC 0.16±0.001 0.37±0.01 0.10±0.002 0.14±0.004 0.39±0.002 0.08±0.001

Length (mm) VC 0.23±0.001 0.49±0.11 0.15±0.003 0.23±0.004 0.60±0.03 0.12±0.002

 HC 0.23±0.04 0.37±0.02 0.12±0.006 0.22±0.01 0.32*±0.02 0.09±0.002

Cranial width (mm) VC 0.14±0.005 0.38±0.009 0.10±0.02 0.14±0.003 0.43±0.03 0.08±0.001

 HC 0.12±0.01 0.29±0.004 0.09±0.001 0.13±0.02 0.30*±0.002 0.07±0.002

Middle width (mm) VC 0.22±0.008 0.48±0.02 0.17±0.002 0.17±0.008 0.58±0.04 0.11±0.005

 HC 0.14*±0.008 0.34±0.02 0.11±0.001 0.15±0.01 0.42±0.02 0.09±0.006

Caudal width (mm) VC 0.11±0.003 0.26±0.009 0.07±0.002 0.12±0.006 0.37±0.02 0.06±0.001

 HC 0.10±0.002 0.22±0.01 0.05±0.006 0.11±0.008 0.27±0.01 0.04±0.002

Cranial thickness (mm) VC 0.31±0.02 0.47±0.10 0.17±0.001 0.30±0.01 0.45±0.03 0.14±0.008

 HC 0.22±0.005 0.41±0.02 0.15±0.002 0.16±0.004 0.39±0.002 0.11±0.002

Middle thickness (mm) VC 0.37±0.001 0.63±0.01 0.20±0.002 0.33±0.002 0.58±0.02 0.18±0.01

 HC 0.24*±0.01 0.53*±0.005 0.16±0.006 0.21±0.01 0.51*±0.01 0.17±0.001

Caudal thickness (mm) VC 0.27±0.02 0.38±0.007 0.13±0.001 0.23±0.02 0.40±0.006 0.12±0.001

 HC 0.18±0.002 0.30±0.02 0.12±0.002 0.12±0.001 0.29*±0.004 0.09±0.001

Values bearing superscript (*) differ significantly in row p  0.05

cranial width of the third lobe of the right thymus was 
thfound to be significant (p  0.05) in 12  week of age 

between the birds. The difference in the middle width of 
the third lobe of the right thymus was found to be 

thsignificant (p  0.05) in 4  week of age between the birds.

 The difference in the middle thickness of the third 

lobe of the left thymus was found to be significant (p  
th th0.05) in 4  week and 12  week of age between the birds. 

Corresponding author: vetsirohi@rediffmail.com

trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync

1 2

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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Table 4

Age wise various biometrical parameters of fourth lobe of thymus of Hansli chicken (HC) and Vencobb broiler chicken (VC)

Parameters Left Right

  4 wks 12 wks 24 wks 4 wks 12 wks 24 wks

Weight (gm) VC 0.18±0.01 0.46±0.07 0.12±0.02 0.20±0.01 0.47±0.006 0.16±0.01

 HC 0.15±0.007 0.39±0.02 0.10±0.006 0.14±0.002 0.33*±0.009 0.10±0.001

Length (mm) VC 0.13±0.03 0.50±0.10 0.10±0.004 0.19±0.03 0.36±0.05 0.12±0.002

 HC 0.14±0.02 0.43±0.03 0.08±0.002 0.16±0.01 0.36±0.01 0.10±0.001

Cranial width (mm) VC 0.23±0.02 0.45±0.02 0.15±0.02 0.15±0.006 0.46±0.01 0.16±0.01

 HC 0.16*±0.001 0.43±0.002 0.11±0.002 0.12±0.002 0.33±0.003 0.13±0.01

Middle width (mm) VC 0.30±0.01 0.52±0.009 0.18±0.004 0.18±0.009 0.49±0.02 0.19±0.002

 HC 0.23±0.01 0.48±0.01 0.05±0.001 0.15±0.01 0.39±0.003 0.16±0.001

Caudal width (mm) VC 0.12±0.01 0.31±0.008 0.09±0.003 0.10±0.001 0.37*±0.002 0.12±0.009

 HC 0.10±0.004 0.26±0.009 0.07*±0.002 0.11±0.02 0.28±0.02 0.09±0.002

Cranial thickness (mm) VC 0.16±0.003 0.40±0.02 0.12±0.004 0.19±0.004 0.33±0.02 0.14±0.001

 HC 0.12±0.01 0.36±0.01 0.10±0.002 0.16±0.004 0.29±0.01 0.11±0.001

Middle thickness (mm) VC 0.20±0.01 0.51±0.03 0.15±0.01 0.20±0.002 0.54±0.01 0.15±0.002

 HC 0.16±0.02 0.48±0.008 0.13±0.002 0.18±0.01 0.46±0.02 0.14±0.003

Caudal thickness (mm) VC 0.12±0.002 0.37±0.02 0.09±0.001 0.18±0.006 0.28±0.01 0.11±0.001

 HC 0.11±0.01 0.29±0.01 0.08±0.002 0.13±0.001 0.24±0.001 0.09±0.001

Values bearing superscript (*) differ significantly in row p  0.05

Table 5

Age wise various biometrical parameters of fifth lobe of thymus of Hansli chicken (HC) and Vencobb broiler chicken (VC)

Parameters Left Right

  4 wks 12 wks 24 wks 4 wks 12 wks 24 wks

Weight (gm) VC 0.10±0.003 0.55±0.009 0.08±0.001 0.08±0.003 0.44±0.01 0.06±0.002

 HC 0.10±0.02 0.48±0.03 0.06±0.006 0.08±0.01 0.39±0.002 0.06±0.001

Length (mm) VC 0.17±0.01 0.50±0.02 0.12±0.006 0.17±0.01 0.36±0.07 0.13±0.002

 HC 0.17±0.02 0.46±0.02 0.10±0.002 0.14±0.001 0.43±0.02 0.10±0.001

Cranial width (mm) VC 0.13±0.004 0.57±0.009 0.10±0.003 0.12±0.001 0.42±0.01 0.12±0.003

 HC 0.11±0.01 0.53±0.004 0.09±0.001 0.11±0.002 0.38*±0.004 0.10±0.006

Middle width (mm) VC 0.17±0.002 0.65±0.02 0.12±0.003 0.16±0.002 0.44±0.005 0.13±0.002

 HC 0.14±0.006 0.62±0.02 0.10±0.002 0.14±0.01 0.40±0.003 0.12±0.001

Caudal width (mm) VC 0.12±0.002 0.45±0.03 0.08±0.01 0.12±0.01 0.38±0.006 0.11±0.001

 HC 0.09±0.002 0.42±0.01 0.05±0.006 0.09±0.01 0.32±0.007 0.08±0.001

Cranial thickness (mm) VC 0.22±0.003 0.47±0.02 0.14±0.002 0.15±0.001 0.38±0.002 0.11±0.001

 HC 0.18±0.001 0.34±0.02 0.12±0.006 0.14±0.01 0.31±0.01 0.10±0.002

Middle thickness (mm) VC 0.19±0.01 0.76±0.02 0.12±0.002 0.17±0.01 0.57±0.01 0.12±0.002

 HC 0.13±0.007 0.56±0.08 0.11±0.006 0.15±0.01 0.47±0.02 0.11±0.001

Caudal thickness (mm) VC 0.15±0.02 0.39±0.03 0.12±0.003 0.12±0.006 0.34±0.02 0.10±0.01

 HC 0.12±0.009 0.28*±0.01 0.09±0.002 0.10±0.002 0.23*±0.01 0.08±0.002

Values bearing superscript (*) differ significantly in row p  0.05

The difference in the middle thickness of the third lobe of 

the right thymus was found to be significant (p  0.05) in 
th12  week of age between the birds.

(d) Fourth lobe

 The biometric observations are presented in table 4.

 The difference in the weight of the fourth lobe of the 
thright thymus was found to be significant (p  0.05) in 12  

week of age between the birds. The difference in the 
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Table 6

Age wise various biometrical parameters of sixth lobe of thymus of Hansli chicken (HC) and Vencobb broiler chicken (VC)

Parameters Left Right

  4 wks 12 wks 24 wks 4 wks 12 wks 24 wks

Weight (gm) VC 0.08±0.001 0.20±0.01 0.06±0.002 0.08±0.001 0.17±0.02 0.07±0.005

 HC 0.08±0.01 0.18±0.009 0.05±0.001 0.08±0.002 0.15±0.001 0.06±0.003

Length (mm) VC 0.27±0.03 0.47±0.02 0.12±0.002 0.23±0.007 0.33±0.05 0.11±0.01

 HC 0.26±0.01 0.39±0.01 0.12±0.01 0.27±0.03 0.36±0.001 0.12±0.002

Cranial width (mm) VC 0.18±0.009 0.62±0.02 0.08±0.001 0.15±0.002 0.53±0.005 0.05±0.003

 HC 0.16±0.01 0.55±0.002 0.07±0.001 0.11±0.009 0.49±0.002 0.04±0.002

Middle width (mm) VC 0.22±0.02 0.70±0.01 0.09±0.003 0.18±0.01 0.62±0.06 0.11±0.001

 HC 0.18±0.001 0.60±0.004 0.06±0.002 0.14±0.01 0.53±0.01 0.09±0.001

Caudal width (mm) VC 0.12±0.02 0.56±0.03 0.16±0.003 0.13±0.001 0.41±0.01 0.04±0.002

 HC 0.09±0.01 0.48±0.002 0.05*±0.001 0.09±0.001 0.37±0.004 0.03±0.001

Cranial thickness (mm) VC 0.15±0.001 0.36±0.02 0.10±0.003 0.14±0.004 0.35±0.002 0.13±0.001

 HC 0.15±0.003 0.32±0.01 0.09±0.002 0.14±0.01 0.32±0.01 0.10±0.003

Middle thickness (mm) VC 0.18±0.01 0.47±0.05 0.11±0.001 0.17±0.003 0.44±0.003 0.14±0.001

 HC 0.17±0.002 0.35±0.01 0.10±0.002 0.16±0.001 0.39±0.01 0.12±0.002

Caudal thickness (mm) VC 0.14±0.01 0.29±0.02 0.09±0.002 0.12±0.003 0.30±0.005 0.09±0.002

 HC 0.11±0.001 0.27*±0.008 0.07±0.002 0.10±0.001 0.29±0.003 0.08±0.001

Values bearing superscript (*) differ significantly in row p  0.05

cranial width of the fourth lobe of the left thymus was 
thfound to be significant (p  0.05) in 4  week of age between 

the birds. The difference in the caudal thickness of the 
fourth lobe of the left thymus was found to be significant (p 

th 0.05) in 24  week of age between the birds.

(e) Fifth Lobe

 The biometric observations are presented in table 5.

 The difference in the cranial width of the fifth lobe of 

the right thymus was found to be significant (p  0.05) in 
th12  week of age between the birds. The difference in the 

caudal thickness of the fifth lobe of the left thymus was 
thfound to be significant (p  0.05) in 12  week of age between 

the birds. The difference in the caudal thickness of the fifth 

lobe of the right thymus was found to be significant (p  
th0.05) in 12  week of age between the birds.

(f) Sixth lobe

 The biometric observations are presented in table 6.

 The difference in the caudal width of the sixth lobe 

of the left thymus was found to be significant (p  0.05) in 
th24  week of age between the birds. The difference in the 

caudal thickness of the sixth lobe of the left thymus was 
thfound to be significant (p  0.05) in 12  week of age between 

the birds. The morphometrical data of the lobes of thymus 
in the birds under study could not be compared due to 

availability of scanty literature in this field.

CONCLUSION

 The study provided a detailed baseline data on the 

age-wise development of thymus in Hansli chicken and 

Vencobb broiler chicken which could be correlated with 

various molecular techniques in the characterization of the 

age-related immunogenic potency of these two breeds of 

poultry and basing on the outcome, they could be 

recommended to the farmers for rearing purpose.
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Table 4

Age wise various biometrical parameters of fourth lobe of thymus of Hansli chicken (HC) and Vencobb broiler chicken (VC)

Parameters Left Right

  4 wks 12 wks 24 wks 4 wks 12 wks 24 wks

Weight (gm) VC 0.18±0.01 0.46±0.07 0.12±0.02 0.20±0.01 0.47±0.006 0.16±0.01

 HC 0.15±0.007 0.39±0.02 0.10±0.006 0.14±0.002 0.33*±0.009 0.10±0.001

Length (mm) VC 0.13±0.03 0.50±0.10 0.10±0.004 0.19±0.03 0.36±0.05 0.12±0.002

 HC 0.14±0.02 0.43±0.03 0.08±0.002 0.16±0.01 0.36±0.01 0.10±0.001

Cranial width (mm) VC 0.23±0.02 0.45±0.02 0.15±0.02 0.15±0.006 0.46±0.01 0.16±0.01

 HC 0.16*±0.001 0.43±0.002 0.11±0.002 0.12±0.002 0.33±0.003 0.13±0.01

Middle width (mm) VC 0.30±0.01 0.52±0.009 0.18±0.004 0.18±0.009 0.49±0.02 0.19±0.002

 HC 0.23±0.01 0.48±0.01 0.05±0.001 0.15±0.01 0.39±0.003 0.16±0.001

Caudal width (mm) VC 0.12±0.01 0.31±0.008 0.09±0.003 0.10±0.001 0.37*±0.002 0.12±0.009

 HC 0.10±0.004 0.26±0.009 0.07*±0.002 0.11±0.02 0.28±0.02 0.09±0.002

Cranial thickness (mm) VC 0.16±0.003 0.40±0.02 0.12±0.004 0.19±0.004 0.33±0.02 0.14±0.001

 HC 0.12±0.01 0.36±0.01 0.10±0.002 0.16±0.004 0.29±0.01 0.11±0.001

Middle thickness (mm) VC 0.20±0.01 0.51±0.03 0.15±0.01 0.20±0.002 0.54±0.01 0.15±0.002

 HC 0.16±0.02 0.48±0.008 0.13±0.002 0.18±0.01 0.46±0.02 0.14±0.003

Caudal thickness (mm) VC 0.12±0.002 0.37±0.02 0.09±0.001 0.18±0.006 0.28±0.01 0.11±0.001

 HC 0.11±0.01 0.29±0.01 0.08±0.002 0.13±0.001 0.24±0.001 0.09±0.001

Values bearing superscript (*) differ significantly in row p  0.05

Table 5

Age wise various biometrical parameters of fifth lobe of thymus of Hansli chicken (HC) and Vencobb broiler chicken (VC)

Parameters Left Right

  4 wks 12 wks 24 wks 4 wks 12 wks 24 wks

Weight (gm) VC 0.10±0.003 0.55±0.009 0.08±0.001 0.08±0.003 0.44±0.01 0.06±0.002

 HC 0.10±0.02 0.48±0.03 0.06±0.006 0.08±0.01 0.39±0.002 0.06±0.001

Length (mm) VC 0.17±0.01 0.50±0.02 0.12±0.006 0.17±0.01 0.36±0.07 0.13±0.002

 HC 0.17±0.02 0.46±0.02 0.10±0.002 0.14±0.001 0.43±0.02 0.10±0.001

Cranial width (mm) VC 0.13±0.004 0.57±0.009 0.10±0.003 0.12±0.001 0.42±0.01 0.12±0.003

 HC 0.11±0.01 0.53±0.004 0.09±0.001 0.11±0.002 0.38*±0.004 0.10±0.006

Middle width (mm) VC 0.17±0.002 0.65±0.02 0.12±0.003 0.16±0.002 0.44±0.005 0.13±0.002

 HC 0.14±0.006 0.62±0.02 0.10±0.002 0.14±0.01 0.40±0.003 0.12±0.001

Caudal width (mm) VC 0.12±0.002 0.45±0.03 0.08±0.01 0.12±0.01 0.38±0.006 0.11±0.001

 HC 0.09±0.002 0.42±0.01 0.05±0.006 0.09±0.01 0.32±0.007 0.08±0.001

Cranial thickness (mm) VC 0.22±0.003 0.47±0.02 0.14±0.002 0.15±0.001 0.38±0.002 0.11±0.001

 HC 0.18±0.001 0.34±0.02 0.12±0.006 0.14±0.01 0.31±0.01 0.10±0.002

Middle thickness (mm) VC 0.19±0.01 0.76±0.02 0.12±0.002 0.17±0.01 0.57±0.01 0.12±0.002

 HC 0.13±0.007 0.56±0.08 0.11±0.006 0.15±0.01 0.47±0.02 0.11±0.001

Caudal thickness (mm) VC 0.15±0.02 0.39±0.03 0.12±0.003 0.12±0.006 0.34±0.02 0.10±0.01

 HC 0.12±0.009 0.28*±0.01 0.09±0.002 0.10±0.002 0.23*±0.01 0.08±0.002

Values bearing superscript (*) differ significantly in row p  0.05

The difference in the middle thickness of the third lobe of 

the right thymus was found to be significant (p  0.05) in 
th12  week of age between the birds.

(d) Fourth lobe

 The biometric observations are presented in table 4.

 The difference in the weight of the fourth lobe of the 
thright thymus was found to be significant (p  0.05) in 12  

week of age between the birds. The difference in the 

79

Table 6

Age wise various biometrical parameters of sixth lobe of thymus of Hansli chicken (HC) and Vencobb broiler chicken (VC)

Parameters Left Right

  4 wks 12 wks 24 wks 4 wks 12 wks 24 wks

Weight (gm) VC 0.08±0.001 0.20±0.01 0.06±0.002 0.08±0.001 0.17±0.02 0.07±0.005

 HC 0.08±0.01 0.18±0.009 0.05±0.001 0.08±0.002 0.15±0.001 0.06±0.003

Length (mm) VC 0.27±0.03 0.47±0.02 0.12±0.002 0.23±0.007 0.33±0.05 0.11±0.01

 HC 0.26±0.01 0.39±0.01 0.12±0.01 0.27±0.03 0.36±0.001 0.12±0.002

Cranial width (mm) VC 0.18±0.009 0.62±0.02 0.08±0.001 0.15±0.002 0.53±0.005 0.05±0.003

 HC 0.16±0.01 0.55±0.002 0.07±0.001 0.11±0.009 0.49±0.002 0.04±0.002

Middle width (mm) VC 0.22±0.02 0.70±0.01 0.09±0.003 0.18±0.01 0.62±0.06 0.11±0.001

 HC 0.18±0.001 0.60±0.004 0.06±0.002 0.14±0.01 0.53±0.01 0.09±0.001

Caudal width (mm) VC 0.12±0.02 0.56±0.03 0.16±0.003 0.13±0.001 0.41±0.01 0.04±0.002

 HC 0.09±0.01 0.48±0.002 0.05*±0.001 0.09±0.001 0.37±0.004 0.03±0.001

Cranial thickness (mm) VC 0.15±0.001 0.36±0.02 0.10±0.003 0.14±0.004 0.35±0.002 0.13±0.001

 HC 0.15±0.003 0.32±0.01 0.09±0.002 0.14±0.01 0.32±0.01 0.10±0.003

Middle thickness (mm) VC 0.18±0.01 0.47±0.05 0.11±0.001 0.17±0.003 0.44±0.003 0.14±0.001

 HC 0.17±0.002 0.35±0.01 0.10±0.002 0.16±0.001 0.39±0.01 0.12±0.002

Caudal thickness (mm) VC 0.14±0.01 0.29±0.02 0.09±0.002 0.12±0.003 0.30±0.005 0.09±0.002

 HC 0.11±0.001 0.27*±0.008 0.07±0.002 0.10±0.001 0.29±0.003 0.08±0.001

Values bearing superscript (*) differ significantly in row p  0.05

cranial width of the fourth lobe of the left thymus was 
thfound to be significant (p  0.05) in 4  week of age between 

the birds. The difference in the caudal thickness of the 
fourth lobe of the left thymus was found to be significant (p 

th 0.05) in 24  week of age between the birds.

(e) Fifth Lobe

 The biometric observations are presented in table 5.

 The difference in the cranial width of the fifth lobe of 

the right thymus was found to be significant (p  0.05) in 
th12  week of age between the birds. The difference in the 

caudal thickness of the fifth lobe of the left thymus was 
thfound to be significant (p  0.05) in 12  week of age between 

the birds. The difference in the caudal thickness of the fifth 

lobe of the right thymus was found to be significant (p  
th0.05) in 12  week of age between the birds.

(f) Sixth lobe

 The biometric observations are presented in table 6.

 The difference in the caudal width of the sixth lobe 

of the left thymus was found to be significant (p  0.05) in 
th24  week of age between the birds. The difference in the 

caudal thickness of the sixth lobe of the left thymus was 
thfound to be significant (p  0.05) in 12  week of age between 

the birds. The morphometrical data of the lobes of thymus 
in the birds under study could not be compared due to 

availability of scanty literature in this field.

CONCLUSION

 The study provided a detailed baseline data on the 

age-wise development of thymus in Hansli chicken and 

Vencobb broiler chicken which could be correlated with 

various molecular techniques in the characterization of the 

age-related immunogenic potency of these two breeds of 

poultry and basing on the outcome, they could be 

recommended to the farmers for rearing purpose.
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ABSTRACT

 The present study was designed to observe the role of bioclimatographs in forecasting the translation of nematode parasites in goats of 
Mahakoushal region, Madhya Pradesh. The bioclimatographs were useful for predicting the particular periods that are suitable for translation of 
exogenous stages of nematode parasite in environment with resultant peak of infection found in host. The average RH (relative humidity) was plotted 
against average maximum and minimum temperatures of each and the resultant points were joined by a closed curve. The limits of climatic condition 
most suitable for survival, development and dissemination of pre infective stages of gastrointestinal nematodes, indicated by lines, were 
superimposed on these graphs. The biology of parasite and integration of climate in the form of bioclimatographs, strengthen the idea for combating 
the menace caused by gastrointestinal nematodes in goats.
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 Goats represent about 27.79 per cent of the total 
livestock population in the country (Livestock census, 
2019). Various helminthic diseases are responsible for 
causing heavy losses due to reduced production, morbidity 
and mortality in goats. Conventional parasite control 
practices such as mass deworming of flock in presence of 
any kind of disease, without consideration of prevalent 
species, improper dose rate of drug, wrong choice of drug, 
frequent use of anthelmintic treatments in health camps 
have aggravated the problem of anthelmintic resistance, 
not only in India but throughout the world (Lloyd et al., 
2000; Swarnkar et al., 2003). Under such conditions, 
environment plays a major role for survival, development 
and disseminating the free living stage of strongyles 
throughout year. The knowledge of climatic conditions 
and its impact on life cycle of parasite is crucial for 
designing the management programme, minimal use of 
anthelmintic and avoid the development of resistance as 
much as possible. Bioclimatographs give the valuable 
information in predicting the general pattern of parasitism 
to be found in particular locality. The present study was 
designed to observe the role of bioclimatographs in 
forecasting the propagation of different nematode 
parasites (Swarnkar and Singh, 2011) found in host and 
environment for reducing anthelmintic use for worm 
control strategies.

MATERIALS AND METHODS

 Madhya Pradesh is called heart of India and it is 
situated between 17 to 25 °N latitude and 72 to 85 °E 

longitudes. Jabalpur Tehsil of Madhya Pradesh, where the 
present study was undertaken, is situated at 23.17 °N 
latitude and 79.57 °E longitude at 410.87 MSL (meters 
above sea level). The suitable temperature for the development 
of exogenous stages is 18 to 37 °C for H. contortus, 18-39 
°C for Oesophagostomum and 6 to 20 °C for Trichostrongylus 
spp. (Levine, 1963).

Preparation of bioclimatograph: To prepare bioclimatograph, 
meteorological data viz. maximum (max.) and minimum 
(min.) temperature, total rainfall and average relative 
humidity were essential. The following metrological data 
was collected from the Regional Meteorological Department, 
Government of India (GOI), Nagpur. The epidemiology of 
parasites in goats, on pasture and their complex inter-
relationship with climate was established by preparing 
bioclimatograph for Madhya Pradesh. This will help in 
future prediction and to visualize the effect of temperature, 
rainfall and relative humidity with favourable conditions 
for development and survival of Haemonchus contortus 
and Oesophagostomum, in which total monthly rainfall 
was plotted against the maximum and minimum 
temperature of each month. For Haemonchus contortus 
and Oesophagostomum, further average RH (relative 
humidity) was plotted against average maximum and 
minimum temperature of each month and the resultant 
points were joined by a closed curve. The limits of climatic 
condition most suitable for survival, development and 
dissemination of pre infective stages of gastrointestinal 
nematodes, indicated by lines, were superimposed on 
these graphs.
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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