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Comparative gross biometrical parameters of deep pectoral muscle of Kadaknath, Narmada Nidhi and Jabalpur Color birds


ABSTRACT
The experiment was conducted to investigate gross biometrical parameters of deep pectoral muscle of Kadaknath, Narmada Nidhi and Jabalpur Color birds at 6 and 10 weeks of age. The present experimental work was conducted on total 36 birds of Kadaknath, Narmada Nidhi and Jabalpur color. The birds were categorized into two age groups: 6 weeks and 10 weeks of age of Kadaknath (G1 and G2), Narmada Nidhi (G3 and G4) and Jabalpur color (G5 and G6), respectively with six birds in each group. Birds were procured from All India Co-ordinated Research Project on Poultry (AICRP), Livestock Farm, Adhartal, NDVSU, Jabalpur (M.P.). Gross biometrical parameters i.e. length, width, thickness and cross-sectional area of deep pectoral muscle was measured. The intensity of color of deep pectoral muscle was increased at the age of 10 weeks. The gross biometrical parameters were maximum in Narmada nidhi birds at 6 weeks of age showing its initial growth while at 10 weeks it was maximum in Jabalpur color birds. Among all birds, the highest cross-sectional area was noted in Jabalpur color birds at 10 weeks. All the parameters in Kadaknath fowl were significantly low as compared to other two breeds show less growth of this bird during these age group.
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1. INTRODUCTION
India's indigenous chicken breeds are vital for rural livelihoods and biodiversity, yet they face significant threats from commercial poultry production, leading to a decline in their genetic diversity. These indigenous chicken breeds are crucial for rural livelihoods, genetic conservation and sustainable poultry farming. These breeds exhibit unique traits, including disease resistance, climate adaptability and superior meat and egg quality, making them valuable genetic resources (Shaji et al., 2025). However, intensified commercial poultry production has led to the decline of native breeds, necessitating urgent conservation efforts (Chatnallikar et al., 2025). 
In the present study, we took three breeds, namely Kadaknath, Narmada Nidhi and Jabalpur color. Kadaknath is the only black meat chicken of India. It is the only animal breed in our country to get Geographical Indication (GI) tag (Sharma et al., 2022). This breed inhabits western Madhya Pradesh mainly the Jhabua and Dhar districts and adjoining areas of Gujarat and Rajasthan (Sehrawat et al., 2022). The meat and eggs are rich source of protein (25.47% in flesh) and iron (Gupta et al., 2023). Jabalpur Color (JBC) bird is an improved dual-purpose synthetic line developed under the All India Coordinated Research Project on Poultry Breeding (AICRP), NDVSU, Jabalpur. It was evolved from the broiler control line and dwarf male line. Its body weight and egg production are better than indigenous backyard poultry breeds (Sharma et al., 2023).  AICRP, NDVSU, Jabalpur has also developed a dual-purpose coloured chicken variety, Narmada Nidhi which resembles native chicken in appearance but has higher production potential. It has 25% inheritance of Kadaknath and 75% of Jabalpur Colour. 
In this study, we compared the biometrical parameters of deep pectoral muscle of Kadaknath, Narmada Nidhi and Jabalpur color birds. Gross biometrical parameters show muscle growth and development during post-hatch period, helps to compare early or late growth of a particular breed. These parameters also indicate the effect of age, sex, breed and weight on muscle growth. As deep pectoral muscle contributes significantly to the breast portion of the carcass, it will also help to predict the market value of the bird. Other than this, the nutritional value of meat is the key factor to decide the market price of any particular fowl.
2. MATERIAL AND METHODS
This study was conducted on three types of birds i.e. Kadaknath, Narmada nidhi and Jabalpur color. Total 36 birds were taken in the present study with each breed represented by twelve birds. The birds were categorized into two age groups: 6 weeks and 10 weeks age in Kadaknath (G1 and G2), Narmada Nidhi (G3 and G4) and Jabalpur color (G5 and G6), respectively with six birds in each group. Birds were procured from AICRP, Livestock Farm, Adhartal, NDVSU, Jabalpur (M.P.). All the birds were raised under same conditions, without any significant differences in nutrition and environment and had free access to food and water. 6 birds of each breed were sacrificed at 6 and 10 weeks of age following CPCSEA guidelines.
The study was approved by the Institutional Animal Ethics Committee (IAEC) and all procedures were performed according to the guidelines of the “Committee for the Purpose of Control and Supervision of Experiments on Animals (CPCSEA) for birds. All birds were humanely slaughtered by cervical dislocation at the Department of Veterinary Anatomy, CoVSc & A.H., Jabalpur. The right side of skeletal muscles was used for gross biometrical studies.
The biometrical parameters were recorded on breast and leg muscles as follows:
a. Length (cm) of muscle: It was measured between the point of proximal attachment of the muscle to its distal attachment using a measuring tape.
b. Width (cm) of muscle: For pectoral muscle the width of muscle was recorded at its three parts-
i. Cranial part: It was measured near the proximal attachment of the muscle.
ii. Middle part: It was recorded in the middle (widest part) of the muscle. 
iii. Caudal part: It was measured near the distal attachment of the muscle. 
c. Thickness (cm) of muscle: The thickness was measured at mid-belly region of the transected muscle.
d. Cross-sectional area (mm2) of muscle: The surface area of selected muscles of breast region was recorded with the help of stamp pad and impression transposed on graph paper.
2.1 Statistical analysis
Gross biometrical parameters of deep pectoral muscle between breeds were estimated using one-way ANOVA (Statistical Product and Service Solutions- SPSS 20.0). The same parameters within breeds at two intervals i.e. 6 and 10 weeks were estimated using a paired t-test (Statistical Product and Service Solutions- SPSS 20.0).
3. RESULTS AND DISCUSSION
Gross observation revealed that in freshly slaughtered bird, the color of the deep pectoral muscle was dark greyish in Kadaknath and pink in Narmada Nidhi and Jabalpur color birds at 6 weeks of age. The intensity of color increased at the age of 10 weeks hence, showed dark grey to black color in Kadaknath, dark pink in Narmada Nidhi and reddish pink in Jabalpur color. In deep pectoral muscle, the intensity of color was more as compared to superficial pectoral muscle. The deep pectoral muscle was comparatively smaller as compared to superficial pectoral muscle. Deeming (2023) found that the pectoralis muscle is much larger than the supracoracoideus muscle. Kovacs and Meyers (2000) also reported that the pectoralis: supracoracoideus muscle ratio was around 3:1. Similar observations were recorded by Konig and Liebich (2014); Danmaigoro et al. (2016) and Umar et al. (2020). They reported the color of pectoral muscle was pale and covers the entire ventral surface of chest region.
The deep pectoral muscle is located underneath the main breast muscle, between the breastbone and the superficial pectoral muscle. This muscle originates from the keel, the body of the sternum, clavicle, coracoid and it inserts onto the dorsal tubercle of the humerus. Its tendon passes through a pulley-like structure i.e. foramen triosseum to insert on the top of the humerus. It is a bipinnate muscle. Proctor and Lynch (1993) also found that deep pectoral muscle originated from the sternum and carina and lies below the superficial pectoral muscle and it is continuous with the supracoracoideus tendon which passes through the triosseal canal and finally inserts on the dorsal proximal humerus. Biewener (2022) also reported that supracoracoideus is bipennate with a long tendon of insertion.
3.1 Biometrical parameters are
[bookmark: _Hlk219554848]3.1.1	Length 
The deep pectoral muscle in Kadaknath was 7.81±0.28 cm while in Narmada nidhi and Jabalpur color it was 10.33±0.10 cm and 9.86±0.13 cm respectively at 6 weeks of age. In Kadaknath fowl, the length was 11.31±0.10 cm while in Narmada nidhi and Jabalpur color it was 14.01±0.34 cm and 15.03±0.73 cm respectively at 10 weeks of age. The length was significantly lower in G1 and G2 however, no significant difference was observed between G3 and G5 as well as G4 and G6 showing slow growth rate in Kadaknath in comparison to Narmada Nidhi and Jabalpur color (Table 01 and 02). The length of deep pectoral muscle was maximum in Narmada nidhi birds at 6 weeks of age showing its fast growth during early age while at 10 weeks of age the length was maximum in Jabalpur color birds showing rapid growth in later age. 
Rahman (2014) reported that the length of deep pectoral muscle in Cobb-500 and Ross strains of chicken 14.10 cm and 13.60 cm respectively at 35 days. In the present study Narmada nidhi and Jabalpur color birds had 14.01±0.34 cm and 15.03±0.73 cm length respectively, at 10 weeks of age. Pandey et al. (2025) also recorded the mean length of the deep pectoral muscle in male Chabro chicken was 12.92 cm, 14.60 cm and 14.67 cm at 6, 8 and 10 weeks of age respectively. 
[bookmark: _Hlk219554886]3.1.2	Width
In the deep pectoral muscle, the width in each bird was calculated at three points i.e. cranial, middle and caudal parts. Cranial width in G1 was 1.21±0.06 cm which increased to 2.05±0.07 cm in G2. In Narmada Nidhi birds, the cranial width was 1.86±0.04 cm in G3 and 2.10±0.12 cm in G4. Similarly, in Jabalpur Color (G5) width was 1.65±0.04 cm and 2.68±0.19 cm in G6. Middle width of the same muscle in G1 was 1.63±0.11 cm which increased two times i.e. 2.58±0.06 cm in G2. Likewise, in G3 middle width of the muscle was 2.41±0.09 cm in G3 and 2.61±0.19 cm in G4. In groups G3 and G4, the middle width of the muscle was nearly the same reflected the initial faster growth in Narmada Nidhi. In group G5, middle width was 1.65±0.04 cm in G5 which increased to 2.68±0.19 cm in G6 showed the faster growth rate from 6 to 10 weeks (Table 01 and 02).  
The caudal width of muscle in G1 was 0.70±0.03 cm which increased to 1.03±0.04 cm in G2. In Narmada Nidhi birds, the cranial width was 0.88±0.03 cm in G3 and 0.98±0.05 cm in G4. Similarly, in Jabalpur Color (G5 group) width was 0.85±0.02 cm and 1.15±0.13 cm in G6. The cranial, middle and caudal width was significantly lower in Kadaknath as compared to other two breeds at 6 weeks of age. Cranial width of the muscle was significantly higher in Jabalpur color birds, while the middle and caudal width was non-significant between breeds at 10 weeks of age. 
The lesser values of caudal width in comparison to cranial width of superficial and deep pectoral muscles in all the groups might be due to structural organisation of the muscle. The overall analysis of data of deep pectoral muscles highlighted the widest middle portion followed by cranial and caudal of deep pectoral muscles in all the groups. Rahman (2014) reported the width of deep pectoral muscle in Cobb-500 and Ross strain of chicken as 4.20 cm and 3.80 cm respectively. 
3.1.3	Thickness 
		The thickness of deep pectoral muscle was 0.38±0.04 cm in G1 which increased with age. It reached 0.45±0.02 cm in 10 weeks of age in the same bird. The same pattern was observed with other two birds. The thickness of deep pectoral muscle was 0.36±0.02 cm in G3 which increased to 0.53±0.03 cm in G4. Similarly, in G5 it was 0.45±0.02 cm in 6 weeks of age which increased to 0.60±0.03 cm at 10 weeks of age. The thickness of the deep pectoral muscle was non-significant between breeds at 6 weeks of age. Rahman (2014) reported the thickness of deep pectoral muscle in Cobb-500 and Ross strain of chicken as 1.20 cm and 1.00 cm, respectively.
[bookmark: _Hlk219554911]3.1.4   Cross-sectional area of the muscle
 	The cross-sectional area of the deep pectoral muscle was 116.67±5.27 mm2 in G1, which is increased to 237.50±12.50 mm2 in G2. In 6 weeks of Narmada Nidhi, the cross-sectional area of the same muscle was 133.33±5.27 mm2 in G3 which increased progressively to 291.67±5.27 mm2 in G4. In Jabalpur Color birds, the cross-sectional area was 170.83±7.68 mm2 in G5 which increased to 320.83±7.68 mm2 in G6. The maximum cross-section was observed in 10 weeks of Jabalpur Color birds. The cross-sectional area of the deep pectoral muscle was significantly higher in 6 and 10 weeks of Jabalpur color birds (Table 01 and 02). The higher value reflected the greater muscle mass in Jabalpur color birds as compared to other two breeds. The cross-sectional area of the deep pectoral muscle was significantly higher at 10 weeks interval in all the breeds (Table 03). Pandey et al. (2025) also observed that the mean cross-sectional area of the deep pectoral muscle was 181.67 mm², 290.99 mm² and 336.67 mm² in male birds of 6, 8 and 10 weeks of age respectively. These values were similar to cross-sectional area of 10 weeks Jabalpur color birds.
4. CONCLUSION
The gross biometrical parameters were maximum in Narmada nidhi birds at 6 weeks of age showing their initial growth while at 10 weeks it was maximum in Jabalpur color birds showing their rapid growth in later age. Also, the cross-sectional area of muscle and length was maximum in Jabalpur color adult birds, showing more muscle mass in Jabalpur color birds as compared to Narmada nidhi and Kadaknath birds. At 10 weeks of age the length was maximum in Jabalpur color followed by Narmada nidhi and Kadaknath fowl. All the parameters in Kadaknath fowl were significantly low as compared to other two breeds show less growth of this bird during this age group.


Table 01: Gross biometrical parameters (Mean±SE) of deep pectoral muscle of different chicken breeds at 6 weeks 
	Name of the breed
	Group
	Length of the muscle (cm)
	Cranial width of the muscle (cm)
	Middle width of the muscle (cm)
	Caudal width of the muscle (cm)
	Thickness of the muscle (cm)
	Cross-sectional area of the muscle (mm2)

	Kadaknath
	G1
	7.81±0.28a
	1.21±0.06a
	1.63±0.11a
	0.70±0.03a
	0.38±0.04a
	116.67±5.27a

	Narmada Nidhi
	G3
	10.33±0.10b
	1.86±0.04b
	2.41±0.09b
	0.88±0.03b
	0.36±0.02a
	133.33±5.27a

	Jabalpur Color
	G5
	9.86±0.13b
	1.65±0.04b
	2.43±0.07b
	0.85±0.02b
	0.45±0.02a
	170.83±7.68b


Columns with different superscripts differ significantly (p<0.05)
Table 02: Gross biometrical parameters (Mean±SE) of deep pectoral muscle of different chicken breeds at 10 weeks 
	Name of the breed
	Group
	Length of the muscle (cm)
	Cranial width of the muscle (cm)
	Middle width of the muscle (cm)
	Caudal width of the muscle (cm)
	Thickness of the muscle (cm)
	Cross-sectional area of the muscle (mm2)

	Kadaknath
	G2
	11.31±0.10a
	2.05±0.07a
	2.58±0.06a
	1.03±0.04a
	0.45±0.02a
	237.50±12.50a

	Narmada Nidhi
	G4
	14.01±0.34b
	2.10±0.12a
	2.61±0.19a
	0.98±0.05a
	0.53±0.03ab
	291.67±5.27b

	Jabalpur Color
	G6
	15.03±0.73b
	2.68±0.19b
	2.86±0.21a
	1.15±0.13a
	0.60±0.03b
	320.83±7.68c


Columns with different superscripts differ significantly (p<0.05)
Table 03: Gross biometrical parameters (Mean±SE) of deep pectoral muscle of different chicken breeds at 6 and 10 weeks of age interval
	Parameters
	Kadaknath
	Narmada Nidhi
	Jabalpur Color

	
	G1
	G2
	G3
	G4
	G5
	G6

	Length of the muscle (cm)
	7.81±0.28a
	11.31±0.10b
	10.33±0.10a
	14.017±0.34b
	9.86±0.13a
	15.03±0.73b

	Cranial width of the muscle (cm)
	1.21±0.06a
	2.05±0.07b
	1.86±0.04a
	2.10±0.12a
	1.65±0.04a
	2.68±0.19b

	Middle width of the muscle (cm)
	1.63±0.11a
	2.58±0.06b
	2.41±0.09a
	2.61±0.19a
	2.43±0.07a
	2.86±0.21a

	Caudal width of the muscle (cm)
	0.70±0.03a
	1.03±0.04b
	0.88±0.03a
	0.98±0.05a
	0.85±0.02a
	1.15±0.13a

	Thickness of the muscle (cm)
	0.38±0.04a
	0.45±0.02a
	0.36±0.021a
	0.53±0.03b
	0.45±0.02a
	0.60±0.03b

	Cross-sectional area of the muscle (mm²)
	116.67±5.27a
	237.50±12.50b
	133.33±5.27a
	291.67±5.27b
	170.83±7.68a
	320.83±7.68b


Rows with different superscripts within breeds differ significantly (p<0.05)
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