


Morphometric Characteristics of Indigenous Pig population of Jharkhand


Abstract
The present investigation was undertaken to characterize the morphometric attributes of indigenous pigs across three agro-climatic zones of Jharkhand, specifically targeting Ranchi, Dumka, and Simdega districts. A comprehensive phenotypic assessment was performed on 327 local pigs, stratified into four distinct age cohorts: 0–2 months (n=85), 3–6 months (n=82), 7–10 months (n=85), and 12–18 months (n=75). Key morphometric parameters, including snout length, tail length, ear length, body length, chest girth, height at withers, and teat number, were systematically recorded to evaluate growth patterns. Statistical analysis revealed a significant (P≤0.05) progressive increase in most linear body measurements corresponding with advancing age. Specifically, the mean snout length advanced from 8.85±0.34 cm in the 0–2 month group to 12.64±0.34 cm in the 12–18 month group. Similarly, substantial skeletal development was observed in body length, which increased from 22.98±2.05 cm to 46.80±1.79 cm. Chest girth and height at withers also exhibited a consistent and significant upward trend, underscoring the breed's growth potential. Conversely, the number of teats showed non-significant (P>0.05) variation across all age groups, suggesting high genetic stability for this trait. The study concludes that the local pigs of Jharkhand possess robust adaptability and commendable growth performance under low-input traditional management systems, emphasizing their critical role in the sustainable livelihood of rural and tribal communities.
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Introduction

Pig husbandry constitutes a vital component of the livestock sector in India, particularly within the eastern plateau and hill regions. In states like Jharkhand, pig farming is not merely an agricultural activity but a socio-economic lifeline for the rural, landless, and tribal populations (Kumari et al., 2021). Indigenous pigs are favored in these regions due to their remarkable adaptation to the local agro-climatic conditions, high resistance to endemic diseases, and the ability to thrive under low-input traditional management systems where they subsist on kitchen waste, agricultural by-products, and natural vegetation (Behl et al., 2025).
Despite their significant contribution to the livelihood of smallholder farmers, a large majority of the pig population in Jharkhand remains 'non-descript' and lacks comprehensive scientific documentation. Morphometric characterization is a fundamental prerequisite for the identification, differentiation, and classification of animal genetic resources (AnGR). It serves as a primary tool for evaluating phenotypic variability, which is essential for formulating effective genetic improvement and conservation strategies (Rajawat et al., 2024).
Previous research across various indigenous breeds has established that linear body measurements, such as body length, chest girth, and height at withers, are highly correlated with live body weight and serve as reliable indicators of growth and carcass productivity (Boro et al., 2016). For instance, studies on Naga local pigs (Borkotoky et al., 2014) and Bareilly Desi pigs (Boro et al., 2016) have highlighted how morphometric traits change significantly across different age groups, reflecting the animal's developmental trajectory. However, there is a conspicuous lack of systematic data regarding the morphometric attributes of the indigenous pigs specifically found in the Chota Nagpur plateau of Jharkhand.
Without standardized morphological profiles, these indigenous populations are at risk of genetic dilution due to unplanned crossbreeding or displacement by exotic breeds. Characterizing the pigs of Ranchi, Dumka, and Simdega—districts with high tribal density and traditional pig-rearing practices—is crucial to establish a baseline for breed recognition and to safeguard the unique genetic heritage of the state.
Therefore, the present study was envisaged to evaluate the morphometric characteristics of local pigs in Jharkhand across four distinct age groups. The findings aim to provide a scientific basis for the phenotypic description of these animals, ultimately aiding in their inclusion in national livestock registries and the development of sustainable production models.
Material and methods
Materials and methods 
The study was conducted in Ranchi, Dumka and Simdega districts of Jharkhand. A total of 90 household rearing pigs of different age groups from different pig owners among nine villages (3 villages in each district) were selected and interviewed. The age groups of experimental animals were 0-2 months (n=85), 3-6 months (n=82), 7-10 months (n=85) and 12-18 months (n=75). In all the age groups, following parameters were undertaken for study.
i. Snout length- Estimated by measuring the tip of the nasal bone to coronal suture.
ii. Tail length- Measured the distance between base the tip of tail using measuring tape
iii. Ear Length- It was measured as the distance between the base and the tip of the pinna using measuring tape 
iv. Body length- It was measured as straight line distance from occipital bone prominence to the base of tail,
v. Chest girth- It was measured as smallest circumference of chest behind the elbow joint.
vi. Height at wither- It was measured as smallest circumference of chest behind the elbow joint.
vii. Teat number- Pair of teat was measured by visual observation 
All the experimental animals  were are reared under extensive system of housing with low input at village level condition.
Statistical analysis
 The data obtained were analyzed through Sigma Plot Systat software using One- way analysis of variance (ANOVA). 
RESULTS AND DISCUSSION
	
Morphometric traits of pigs in Ranchi district
The morphometric traits of local pigs in Ranchi district across four different age groups (0 to 18 months)  were are summarized in Table 1. The data reveals a significant (P<0.05) linear increase in most physical parameters as the animals matured.
The mean Body Length showed a substantial increase from 24.73±1.73 cm in the 0–2 month group to 54.32±1.92 cm in the 12–18 month group. Similarly, Chest Girth and Height at Wither increased significantly from 25.78±2.02 cm and 24.21±1.38 cm (0–2 months) to 44.88±1.37 cm and 42.31±1.34 cm (12–18 months), respectively. The significant increase in body length, chest girth, and height at wither indicates a steady growth pattern in the local pig population of Ranchi. These findings suggest that the skeletal and muscular framework of these pigs develops consistently up to 18 months of age. The concomitant increase in chest girth and body length is a typical characteristic of indigenous pig breeds, reflecting their adaptability to the local extensive rearing system. These results are in agreement with Sahoo et al. (2012), who reported similar growth trends in North-Eastern indigenous pigs. The Snout Length increased progressively and stabilized after 7–10 months (12.30 cm). The Tail Length followed a similar upward trend, reaching its peak in the adult group (14.77±0.82 cm). The mean body measurements of Ranchi local pigs are relatively smaller compared to recognized breeds like 'Ghungroo' or 'Niang Megha'. This indicates that the local pigs of this region are a smaller-sized germplasm, likely due to long-term adaptation to the specific agro-climatic conditions and low-input management of Jharkhand. 
The average number of Teat Pairs ranged between 5.22 and 6.00. In the adult group (12–18 months), the teat pairs were found to be constant at 6.00±0.00. The presence of 6 pairs of teats in adults is a crucial indicator of reproductive potential. According to Kumari et al. (2014), teat number is positively correlated with litter size in desi pigs, suggesting that these local pigs are capable of nursing moderate litter sizes efficiently. : A notable fluctuation was observed in ear length at the 7–10 month stage (5.36 cm). This deviation might be attributed to the smaller sample size in that specific cohort or potential measurement variations under field conditions. The study confirms that age has a significant impact on the morphometric characteristics of Ranchi local pigs. 

Morphometric traits of pigs in Dumka district
	The morphometric variations of local pigs in the Dumka district across four distinct age categories (0 to 18 months) are presented in Table 2. The statistical analysis reveals that age has a significant effect (P<0.05) on all studied physical parameters.  A steady linear progression was observed in the primary growth markers. The Body Length increased significantly from 22.46±2.98 cm in the neonatal stage (0–2 months) to 44.44±2.84 cm in the adult stage (12–18 months). Similarly, Chest Girth and Height at Wither showed a marked increase, reaching 36.42±0.65 cm and 41.0±1.71 cm, respectively, in the oldest age group. The Snout Length showed peak growth at 7–10 months (13.56±0.42 cm) before slightly stabilizing. Tail Length and Ear Length exhibited significant (P<0.05) expansion with maturity, with the ears reaching a maximum length of 15.06±3.23 cm in adults. The average number of Teat Pairs fluctuated between 4.40 and 5.00 across the age groups, with the adult group (12–18 months) averaging 4.83±0.30 pairs.
The findings of the present study indicate that the indigenous pigs of Dumka follow a predictable growth trajectory adapted to the local environment. The significant increase in body length and chest girth highlights the robust development of the musculoskeletal system despite the typically low-input scavenging conditions of the district.
	The body measurements observed in this study are slightly lower than those reported for Ranchi local pigs, suggesting a smaller-sized sub-type of indigenous germplasm in the Dumka region. This variation can be attributed to the differing management practices and geographical isolation. Similar results for indigenous swine growth patterns were documented by Chauhan et al. (2016) in other Indian desi breeds.The increase in Ear Length and Tail Length as the pigs mature may be linked to thermoregulation mechanisms essential for the local climate of Jharkhand. The significant growth in snout length reflects the foraging and rooting nature of these pigs, which is a vital survival trait in extensive rearing systems (Yadav et al., 2014).The number of teat pairs is a critical phenotypic marker for maternal ability. The observation of approximately 5 pairs of teats aligns with the findings of Singh et al. (2017) regarding the prolificacy of indigenous pigs in the Eastern plateau region. The statistical variation in teat pairs across age groups (a vs b) might be due to the visibility and prominence of teats becoming more defined as the animal reaches sexual maturity.

Morphometric traits of pigs in Dumka district
The morphometric characteristics of local pigs in Simdega district across various growth stages are presented in Table 3. The analysis indicates a highly significant (P<0.05) developmental progression in all linear body measurements from birth to maturity. Body Length increased significantly from 21.76±1.44 cm (0–2 months) to 41.66±0.62 cm (12–18 months). A similar significant trend was observed in Chest Girth and Height at Wither, which showed a sharp rise, particularly between the 7–10 month and 12–18 month stages, peaking at 41.5±0.77 cm and 40.35±0.77 cm, respectively. Snout Length and Ear Length exhibited a consistent and significant (P<0.05) increase across all four age groups, indicating continuous cephalic and auricular growth. Tail Length increased progressively up to 10 months and remained statistically similar (P>0.05) thereafter (14.14 cm vs 14.20 cm).Unlike other parameters, the number of Teat Pairs did not show a statistically significant difference (NS) across the age groups, maintaining a range between 4.68±0.21 and 5.06±0.22.
	The morphometric data from Simdega district reflects a well-defined growth pattern. The significant variations observed in body length, chest girth, and height at wither confirm that these pigs undergo substantial physical expansion during their first 18 months of life, likely as an adaptation to the grazing and scavenging conditions prevalent in the district.
The steady increase in snout and ear lengths suggests that these traits are highly correlated with chronological age in the Simdega population. The consistent growth in ear length (from 7.34 cm to 12.53 cm) is a distinctive feature compared to the fluctuations seen in other districts, indicating a more uniform phenotypic expression in this population. These findings align with Patel et al. (2014), who noted that linear measurements are reliable indicators of growth in indigenous swine. The sharp increase in chest girth at the 12–18 month stage (reaching 41.5 cm) suggests that the animals attain maximum muscle mass and thoracic development as they approach full maturity. This growth spurt is essential for the survival of indigenous breeds in the hilly terrains of Simdega. The non-significant (NS) difference in teat pairs suggests that the number of teats is a fixed genetic trait established at birth and does not change with the physical growth of the animal. An average of approximately 5 pairs of teats is consistent with other local pig strains of the Chota Nagpur plateau, as reported by Singh and Rani (2015).The local pigs of Simdega represent a distinct phenotypic group within the Jharkhand indigenous pig population, characterized by smaller body frames and consistent growth increments. This baseline data is crucial for defining the breed standards for the conservation of local animal genetic resources (AnGR).
Overall morphometric traits across the districts
The morphometric characteristics of indigenous pigs of Jharkhand across different age groups are presented in Table 4. The study revealed a highly significant (P≤0.05) influence of age on almost all linear body measurements, indicating a consistent growth trajectory.
The snout length exhibited a significant increase from 8.85±0.34 cm in the 0–2 month group to 12.64±0.34 cm in the 12–18 month group. This progressive elongation of the snout is indicative of normal craniofacial development essential for foraging behavior in scavenging systems. Similarly, ear length showed a substantial rise from 7.70±0.39 cm to 13.27±1.19 cm. These findings are in consonance with the observations of Chusi et al. (2015), who reported similar developmental patterns in Nagaland's indigenous pigs, attributing such growth to age-related skeletal maturation. The tail length also increased from 12.45±0.73 cm to 14.54±0.66 cm, reflecting the overall axial skeletal extension (Borkotoky et al., 2014).
	A marked increase was observed in body length, which surged from 22.98±2.05 cm at birth/early age to 46.80±1.79 cm in the 12–18 month cohort. This nearly twofold increase underscores the robust skeletal growth potential of Jharkhand’s local pigs despite low-input management. Chest girth, a vital indicator of cardiovascular and pulmonary capacity as well as muscle deposition, increased significantly from 21.60±1.54 cm to 40.93±0.93 cm. According to Boro et al. (2016), chest girth is often highly correlated with body weight, suggesting that these pigs gain significant mass during the first 18 months of age.
	The height at withers followed a similar significant upward trend, increasing from 20.65±1.20 cm to 41.22±1.27 cm. The simultaneous increase in body length, chest girth, and height at withers indicates a balanced phenotypic growth, which is a hallmark of well-adapted indigenous breeds (Behl et al., 2025). These results align with the findings of Rajawat et al. (2024), who noted that morphometric traits in local breeds are reliable indicators of their adaptability and productivity in field conditions.
	Interestingly, the teat number showed non-significant (P>0.05) variation across the age groups (ranging from 4.80±0.18 to 5.30±0.17). This confirms that teat number is a highly heritable and genetically fixed trait that remains constant throughout the animal's life, unaffected by age or environmental nutrition. This observation is consistent with the standard physiological norms for indigenous swine genetic resources in India (ICAR, 2023).

Although the samples were collected from diverse districts (Ranchi, Dumka, and Simdega), the uniformity in growth trends suggests that the indigenous pig population of Jharkhand shares a similar genetic pool and exhibits uniform adaptability to the plateau region's environment. The study concludes that these pigs possess a commendable growth potential that can be further enhanced through scientific management and selective breeding (Kumari et al., 2021).

Conclusions
	The present study concludes that the indigenous pigs of Jharkhand exhibit a consistent and significant (P≤0.05) progressive growth in almost all morphometric parameters as they advance in age. The substantial increase in body length, chest girth, and height at withers reflects the robust skeletal development and commendable growth potential of these pigs, even under low-input traditional management systems. The stability observed in the teat number across different age groups confirms that this trait is genetically conserved and remains unaffected by environmental factors, making it a reliable parameter for breed characterization.
These findings validate that the local pigs of Ranchi, Dumka, and Simdega districts are well-adapted to the Chhotanagpur plateau’s agro-climatic conditions and possess a unique phenotypic profile. This data provides a crucial scientific baseline for the official recognition and registration of this indigenous germplasm. Furthermore, the study emphasizes the need for implementing systematic selective breeding and conservation strategies to enhance the productivity of these pigs, thereby strengthening the socio-economic security of the rural and tribal communities of Jharkhand.
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Table-1 Morphometric characters of local pigs of different age group in Ranchi district

	Parameters (MEAN±SE)
	0–2 MONTH (n=29)
	3–6month (n=31)
	7–10month (n=30)
	12–18 month (n=24)
	Sig.

	Snout length (cm)
	9.10±0.37a
	10.44±1.88b
	12.30±0.38c
	12.05±0.34c
	*

	Tail length(cm)
	11.94±0.51a
	13.30±0.72ab
	13.50±0.72ab
	14.77±0.82ab
	*

	Ear length(cm)
	8.63±0.50a
	8.16±0.43a
	5.36±0.24b
	12.22±0.19b
	*

	Body length(cm)
	24.73±1.73a
	30.73±1.86b
	46.32±1.06c
	54.32±1.92d
	*

	Chest girth(cm)
	25.78±2.02a
	29.55±2.35b
	39.60±0.97c
	44.88±1.37d
	*

	Height at wither(cm)
	24.21±1.38a
	31.50±1.20b
	38.78±1.40c
	42.31±1.34d
	*

	Pair of teat
	5.90±0.09b
	5.22±0.27a
	5.45±0.20a
	6.00±0.00b
	*


Fig in parenthesis indicate no. of local pig ,(*)=P≤.05,NS=Non-significant







[bookmark: _GoBack]Table-2 Morphometric characters of local pigs of different age groups in Dumka district

	Parameters
	0–2 month (n=25)
	3–6 month (n=22)
	7–10 month (n=27)
	12–18 month (n=31)
	Sig.

	Snout length(cm)
	8.76±0.43a
	10.0±0.36b                   
	13.56±0.42c
	12.4±0.43c
	*

	Tail length(cm)
	11.53±0.88a
	12.20±0.57a
	13.36±0.93b
	16.00±0.57b
	*

	Ear length(cm)
	7.41±0.53a
	7.65±0.32a
	11.90±0.46b
	15.06±3.23b
	*

	Body length(cm)
	22.46±2.98a
	28.64±1.92b
	36.66±1.57c
	44.44±2.84d
	*

	Chest girth(cm)
	19.17±1.38a
	25.6±0.72b
	30.33±1.20c
	36.42±0.65d
	*

	Height at wither(cm)
	17.94±1.16a
	27.0±1.42b
	37.6±1.11c
	41.0±1.71c
	*

	Pair of teat
	5.00±0.00b
	4.40±0.13a
	4.90±0.15b
	4.83±0.30ab
	*


   Fig in parenthesis indicate no. of local pig ,(*)=P≤.05,NS=Non-significant










Table-3  Morphometric Characters of local pigs of different age groups in  Simdega district

	Parameters
	0–2 month (n=31)
	3–6 month (n=29)
	7–10 month (n=28)
	12–18 month (n=20)
	Sig.

	Snout length(cm)
	8.75±0.23a
	10.67±0.43b
	11.98±0.31c
	13.48±0.26d
	*

	Tail length(cm)
	11.06±0.50a
	12.58±0.55b
	14.14±0.68c
	14.20±0.29c
	*

	Ear length(cm)
	7.34±0.16a
	9.53±0.40b
	11.40±0.15c
	12.53±0.15d
	*

	Body length(cm)
	21.76±1.44a
	26.46±1.86b
	34.45±1.18c
	41.66±0.62d
	*

	Chest girth(cm)
	19.86±1.24a
	24±1.43b
	29.35±1.07c
	41.5±0.77d
	*

	Height at wither(cm)
	19.82±1.08a
	23.75±1.27b
	33±0.72c
	40.35±0.77d
	*

	Pair of teat
	4.68±0.21
	4.77±0.15
	4.78±0.23
	5.06±0.22
	NS


   Fig in parenthesis indicate no. of local pig ,(*)=P≤.05,NS=Non-significant







Table 4: Overall morphometric characteristics of indigenous pigs across all three districts of Jharkhand (Mean±SEM)
	Parameters
	0–2 month (n=85)
	3–6 month (n=82)
	7–10 month (n=85)
	12–18 month (n=75)
	Sig.

	Snout length (cm)
	8.85±0.34ᵃ
	10.37±0.89ᵇ
	12.61±0.36ᶜ
	12.64±0.34ᶜ
	*

	Tail length (cm)
	12.45±0.73ᵇ
	12.60±0.50ᵇ
	13.08±0.73ᵃ
	14.54±0.66ᶜ
	*

	Ear length (cm)
	7.70±0.39ᵃ
	8.44±0.38ᵇ
	9.55±0.28ᶜ
	13.27±1.19ᵈ
	*

	Body length (cm)
	22.98±2.05ᵃ
	28.61±1.88ᵃᵇ
	39.14±1.27ᵇ
	46.80±1.79ᶜ
	*

	Chest girth (cm)
	21.60±1.54ᵃ
	26.38±1.50ᵃᵇ
	33.09±1.08ᵇ
	40.93±0.93ᶜ
	*

	Height at withers (cm)
	20.65±1.20ᵃ
	27.41±1.29ᵇ
	33.09±1.08ᵇ
	41.22±1.27ᶜ
	*

	Teat number
	5.19±0.10
	4.80±0.18
	5.04±0.19
	5.30±0.17
	NS


Values are expressed as Mean ± SE. Means bearing different superscripts within a row differ significantly (P≤0.05). * = Significant, NS = Non-significant.




