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BREED-SPECIFIC GROWTH AND CRANIAL MORPHOMETRY IN INDIAN PARIAH DOGS



ABSTRACT
The study conducted on 24 healthy Indian Pariah dogs aimed to understand their growth patterns by categorizing them into four distinct age groups: 1 month, 3 months, 1 year, and 3 years, each comprising six dogs. Researchers meticulously assessed various body parameters, employing a flexible tape measure to gather data on measurements such as height at the withers, body length, heart girth, neck girth, back length, and rear height. Additionally, they delved into skull dimensions using digital calipers, measuring skull length, skull width, cranial length, cranial width, facial length, jaw length, prosthion, nasion, and bregma.The findings of the research revealed significant growth trends in the physical characteristics of the dogs. Notably, the height at the withers exhibited remarkable growth, increasing nearly fourfold from 1 month to 1 year. Body length followed suit, nearly tripling during the same timeframe. Heart girth measurements reflected consistent growth across the age groups, showing a ratio that changed from 4.0 in the youngest group to 13.0 in the oldest.The changes in skull dimensions were also striking; for instance, skull length more than tripled from 1 month to 3 years, while jaw length nearly elongated six times. The ratio of cranial length to width increased with age, exemplifying the characteristic elongated skull shape prominent in this breed. Overall, this study sheds light on the predictable growth patterns in both body and skull measurements of Indian Pariah dogs. The insights gleaned from this research are invaluable for veterinarians, breeders, and canine researchers, as they underline the physical development of this unique breed across various stages of life. Understanding these patterns can aid in health assessments and breeding practices, ensuring the well-being of these dogs.
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INTRODUCTION
The Indian Pariah dog, commonly referred to as "INDog," represents one of the oldest dog breeds hailing from the Indian subcontinent, with a lineage that can be traced back over 4,500 years. This ancient breed's history is well-documented through rock art and various archaeological findings, indicating its long-standing presence alongside human civilization. Genetic studies affirm that the Indian Pariah dog belongs to a highly ancient and stable lineage, having evolved naturally with minimal human intervention. This unique background sets it apart from many breeds developed through selective breeding practices. Characteristically, Indian Pariah dogs are medium-sized, showcasing a wedge-shaped head, ears that stand erect, and a distinctive curved tail. Their physical traits are both attractive and functional, adapted to thrive in the diverse and often challenging climates of India. Known for their remarkable adaptability, resilience, and strong resistance to diseases, these dogs have developed exceptional survival skills over generations. Their ability to cope with varied environments makes them an invaluable genetic resource within the canine population worldwide. Despite the growing interest in dog breeds from around the globe, research on indigenous Indian breeds like the Indian Pariah dog remains relatively limited. Most studies have focused on the more widely recognized European and American breeds such as German Shepherds and Labradors. Given their robust nature and stable physical characteristics, Indian Pariah dogs would be excellent subjects for further research. Such studies could provide essential insights into their biology and health, offering comparisons to other breeds and aiding in a broader understanding of canine genetics.
This study aims to delve into the physical development of the Indian Pariah dog by examining how their body and skull measurements change with age. The goal is to establish reference values that can significantly benefit veterinarians, breeders, and researchers who are dedicated to preserving and understanding indigenous dog breeds. By documenting these growth patterns, we can create a valuable baseline, facilitating more informed decisions regarding their care, breeding, and medical treatment. As the Indian Pariah dog continues to gain recognition for its historical and cultural significance in India, the need for research into its physical attributes and health trends becomes increasingly urgent. Understanding growth patterns not only enhances insights into how these dogs develop but also contributes to effective breed conservation strategies. With the world gradually acknowledging the importance of preserving indigenous breeds, studies focused on the Pariah dog can play a pivotal role in promoting genetic diversity within the canine population. Moreover, there lies an opportunity for collaboration between veterinary medicine, breed conservationists, and researchers to develop comprehensive strategies aimed at maintaining the health and vitality of the Indian Pariah dog. By embracing a multi-disciplinary approach, we can ensure that this ancient breed continues to thrive, highlighting its importance not just as a companion animal but also as a critical part of our shared heritage. In conclusion, the Indian Pariah dog stands as a testament to adaptability and endurance, representing a crucial piece of the puzzle in the wider narrative of dog evolution. As we conduct further studies into their anatomical and biological characteristics, we pave the way for a deeper appreciation of this breed, its contributions to the canine world, and its future within human society. The information garnered from such research can ultimately lead to improved care standards and conservation efforts, ensuring that the Indian Pariah dog remains a proud symbol of India’s rich cultural landscape.


MATERIALS AND METHODS
In this study, twenty-four healthy Indian Pariah dogs were selected and divided into four age groups, with six dogs in each group. The groups were categorized based on age: Group I consisted of dogs aged 1 month, Group II included dogs at 3 months, Group III featured 1-year-olds, and Group IV comprised dogs that were 3 years old. 
Group I: 1 month
Group II: 3 months
Group III: 1 year
Group IV: 3 years
The study focused on measuring various body conformation parameters. These included height at withers, body length, back length, neck girth, heart girth, and rear height. A flexible measuring tape was used to take these measurements accurately. Additionally, specific external skull measurements were taken to assess morphometry, including skull length, skull width, cranial length, cranial width, facial length, jaw length, and the lengths from prosthion, nasion, and bregma. Digital calipers provided the precision required for these measurements. To ensure reliability, each parameter was measured three times. The collected data was analyzed using descriptive statistics to find the mean and standard error. One-Way ANOVA was also performed using SPSS software to evaluate variations among the different age groups. The research aimed to provide insights into the physical characteristics of Indian Pariah dogs as they mature, contributing to a better understanding of their growth patterns and overall body conformation. The study underscores the value of precise morphometric measurements in evaluating canine health and development.
RESULTS AND DISCUSSION
Body Conformation Analysis
Height at Withers:
Throughout the observed period, height experienced a notable surge, rising from approximately 16 cm at 1 month to roughly 60 cm at 3 years, as illustrated in Table 1. The most pronounced growth occurred during the initial year, highlighting the accelerated skeletal maturation commonly seen in medium-sized dog breeds. This rapid development phase is crucial for the overall health and physical structure of the dog, as it sets the foundation for its future growth patterns. Understanding these growth trends can provide valuable insights into the developmental needs and care requirements for dogs during their early years.
Body Length and Back Length:
The body length of the subject grew from approximately 25 cm at one month to about 70 cm by the age of three years. Throughout this period, the back length also increased in a proportional manner. These observations align with the breed's balanced and moderate physique. Notably, the growth pattern demonstrates a harmonious development characteristic of the breed's conformation, reflecting a healthy and stable growth trajectory over the years. This consistent growth supports the understanding of the physical traits typical of this breed, emphasizing the importance of monitoring growth to ensure optimal health and well-being.
Heart Girth and Neck Girth:
Heart girth showed a consistent rise from approximately 20 cm to around 70 cm, reflecting the growth of the cardiopulmonary system. Additionally, neck girth experienced a near doubling from the puppy stage to adulthood, highlighting the muscular development in both the head and neck areas. These measurements indicate significant growth patterns that occur as the animal ages, showcasing the overall development of essential bodily structures. The increase in neck and heart girth is crucial for understanding the physical changes that accompany maturation, pointing to important adaptations in strength and functionality in these regions throughout the life stages of the animal.
Rear Height:
The rear height of this breed typically surpasses the withers height, resulting in a distinctive topline that is either level or slightly uphill. This is in contrast to breeds such as German Shepherds, which are known for their sloping backs. This characteristic topline contributes to the overall appearance and structure of the breed, setting it apart in terms of physical composition. The slight elevation at the rear enhances the breed's posture, giving it a unique stance and movement style that is both graceful and functional. This structure plays a significant role in the breed’s performance and temperament.

Table 1. Mean ± SE of body conformation parameters in Indian Pariah dogs
	Group (Age)
	Height at Withers (cm)
	Body Length (cm)
	Back Length (cm)
	Neck Girth (cm)
	Heart Girth (cm)
	Rear Height (cm)

	1 month
	16.2 ± 0.4a
	25.1 ± 0.5a
	22.3 ± 0.4a
	17.5 ± 0.3a
	20.2 ± 0.5a
	17.0 ± 0.4a

	3 months
	30.4 ± 0.6b
	40.3 ± 0.7b
	35.0 ± 0.6b
	24.8 ± 0.5b
	38.7 ± 0.6b
	32.1 ± 0.5b

	1 year
	52.7 ± 0.7c
	63.5 ± 0.9c
	58.9 ± 0.8c
	36.2 ± 0.7c
	58.2 ± 0.9c
	54.0 ± 0.8c

	3 years
	60.3 ± 0.8d
	70.1 ± 1.0d
	65.4 ± 1.1d
	42.0 ± 1.1d
	70.0 ± 1.2d
	61.5 ± 1.0d



Skull Morphometry
Skull Length and Width:
The skull length increased significantly from approximately 10 cm at one month to around 32 cm by three years of age. This notable growth in both length and width indicates a doubling of width, demonstrating a pattern of elongation typical of mesocephalic breeds. The data reflects the morphological changes that occur as the animal matures, highlighting the distinct growth patterns associated with this category of skull shape. These developments are essential for understanding the growth trajectories in specific breeds characterized by their mesocephalic skull structure, providing valuable insights into their developmental biology over time.
Cranial Length and Width:
As individuals age, the cranial index, calculated by dividing the width by the length and multiplying by 100, tends to decrease. This change reflects a natural elongation of the braincase, which is a common characteristic observed during development. This alteration in cranial shape signifies the ongoing transformations that occur as a person matures. In essence, the gradual decline in the cranial index highlights how braincase dimensions can evolve over time, showcasing an important aspect of human growth and anatomical change throughout different life stages. Understanding these transformations can provide useful insights into cranial morphology.
Facial and Jaw Lengths:
The jaw length experienced a remarkable increase of six times, growing from approximately 5 centimeters to around 29 centimeters. This significant change underscores the pronounced growth of the mandible, which plays a crucial role in the animal's ability to effectively chew and process food. Such adaptations are essential for survival, particularly in natural habitats where availability and types of food can vary greatly. Enhanced mandibular development not only facilitates better mastication but also supports the overall nutritional needs of free-ranging species, allowing them to thrive in their respective environments. This evolutionary trait emphasizes the importance of functional morphology in animals.
Prosthion, Nasion, Bregma:
The observed values exhibited a consistent linear increase, which aligns with the elongation of the craniofacial structure and the expansion of the skull base. This growth pattern supports the notion of enhanced sensory development. As the craniofacial area elongates, it facilitates the adaptation and progression of sensory capabilities, indicating a positive correlation between structural changes in the skull and sensory improvements. Such developments are crucial, as they not only reflect physical growth but also imply an underlying evolutionary mechanism aimed at optimizing sensory functions that are vital for interaction with the surrounding environment.

















Table 2. Mean ± SE of skull morphometry in Indian Pariah dogs
	Group (Age)
	Skull Length (cm)
	Skull Width (cm)
	Cranial Length (cm)
	Cranial Width (cm)
	Facial Length (cm)
	Jaw Length (cm)
	Prosthion (cm)
	Nasion (cm)
	Bregma (cm)

	1 month
	9.8 ± 0.3a
	5.5 ± 0.2a
	7.0 ± 0.2a
	4.1 ± 0.2a
	3.0 ± 0.2a
	5.2 ± 0.2a
	6.2 ± 0.2a
	3.8 ± 0.2a
	4.5 ± 0.2a

	3 months
	18.6 ± 0.4b
	11.2 ± 0.3b
	13.2 ± 0.4b
	8.6 ± 0.3b
	7.1 ± 0.3b
	12.0 ± 0.3b
	10.4 ± 0.3b
	7.0 ± 0.2b
	9.1 ± 0.3b

	1 year
	27.8 ± 0.5c
	17.5 ± 0.5c
	20.3 ± 0.5c
	15.2 ± 0.4c
	12.8 ± 0.4c
	23.5 ± 0.5c
	17.8 ± 0.4c
	12.5 ± 0.4c
	14.3 ± 0.4c

	3 years
	32.0 ± 0.6d
	19.0 ± 0.4d
	25.2 ± 0.6d
	17.5 ± 0.4d
	17.5 ± 0.5d
	29.0 ± 0.6d
	20.0 ± 0.5d
	15.8 ± 0.5d
	18.0 ± 0.5d



Comparative Analysis

The Indian Pariah dog exhibits growth characteristics that are balanced and proportionate, similar to other medium-sized dog breeds. What distinguishes them from many others is their stable topline and elongated skull structure, which lends them a unique appearance. Unlike breeds such as the German Shepherd, which often possesses pronounced angulations, the Indian Pariah dog showcases a more natural evolution in its form. The jaw and facial features of this breed develop steadily, which enhances their adaptability as foragers and scavengers in diverse environments. This dog is well-suited to thriving in different conditions due to its mix of practicality and resilience. The Indian Pariah dog has remained largely unchanged over time, avoiding the exaggerated traits that often characterize more selectively bred domesticated dogs. 
This breed exemplifies the importance of a functional design that supports survival instincts. Their enduring qualities reveal a deep-rooted heritage, reflecting the bond they have developed with their surroundings. By embodying the principles of endurance and practicality, the Indian Pariah dog continues to thrive as a remarkable example of a breed that has adapted to the challenges of various environments throughout its history.

CONCLUSION

This research provides significant morphometric information regarding Indian Pariah dogs, divided into four specific age categories. Observations throughout their growth stages show that these dogs experience a steady and consistent pattern of development. There are marked increases in key measurements, including height, body length, heart girth, and skull size. These results serve as essential reference points unique to the breed, which can be beneficial in various contexts, including clinical assessments, ethical breeding practices, and conservation initiatives aimed at this native breed. By establishing these foundational metrics, the study enhances our comprehension and management of the Indian Pariah dog population. Understanding their physical dimensions is crucial not only for ensuring the health and well-being of these animals but also for promoting responsible owner practices and supporting conservation measures. The data gathered can be instrumental in addressing issues related to the breed's vitality and long-term sustainability. As awareness of the breed grows, having access to this morphometric data may play a vital role in preserving the lineage and heritage of Indian Pariah dogs for future generations. Continued research and collaboration within the community will be key to safeguarding their future, ensuring that this resilient and adaptable breed thrives in a changing environment.
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