Prevalence and Morphological Identification of Ticks Infesting Dogs in Central India
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1. INTRODUCTION

Dogs are considered “man’s best friend”; however, their health and wellbeing have become a growing concern for owners and caretakers. Like other mammals, dogs are prone to a variety of parasitic diseases, including helminthic, protozoal and ectoparasitic infections, of which tick infestation constitutes a major health problem. Ticks are ubiquitous, blood-sucking arthropod parasites that infest animals as well as humans. Tick feeding primarily causes anaemia and also facilitates the transmission of various pathogens to animals. Rhipicephalus sanguineus, commonly known as the brown dog tick, is the most widespread tick species in the world, including India [1]. However, ticks belonging to the genera Haemaphysalis, Dermacentor, and Otobius megnini are also prevalent in India.

Earlier studies have reported the prevalence of tick infestation in dogs across different states of India. Identification of ticks has traditionally been based on morphological keys; however, similarities among different tick species often lead to taxonomic confusion [2,12]. Despite advancements in molecular diagnostic techniques, morphological identification remains a reliable and cost-effective approach for large-scale epidemiological studies [13-15]. Therefore, the present study was undertaken to assess the prevalence of tick infestation in dogs and to identify the tick species involved using morphological techniques.
2. MATERIALS AND METHODS
2.1 Study design, area and population

The present investigation employed a cross-sectional study design to assess the prevalence of tick infestation in dogs and to identify the tick species based on morphological characteristics. The study was conducted from July 2025 to December 2025 at the Veterinary Clinical Complex (VCC), Department of Veterinary Medicine, College of Veterinary Science and Animal Husbandry, Nanaji Deshmukh Veterinary Science University, Jabalpur, Madhya Pradesh, India.

The study population comprised dogs of different age groups, sex and breeds presented to the Veterinary Clinical Complex during the study period. Dogs were screened irrespective of their presenting complaint. Screening was based on history and detailed clinical examination indicative of tick infestation.

2.2 Screening and selection of animals

A total of 2,548 dogs were screened during the study period. Out of these, 444 dogs were recorded as suspected cases based on clinical signs and history suggestive of tick infestation. From the suspected cases, 208 dogs were confirmed positive for tick infestation through direct detection of ticks on physical examination.
2.3 Clinical examination

Each dog was subjected to a thorough clinical examination. A detailed history, including age, sex, breed, duration of illness, housing pattern, history of tick control and deworming was recorded. Rectal temperature was recorded using a digital thermometer. Peripheral lymph nodes were palpated for enlargement or tenderness and mucous membranes were examined for pallor, hyperaemia or jaundice to assess anaemia and systemic involvement.

2.4 Diagnosis of tick infestation
2.4.1 Visual examination

Tick infestation was preliminarily diagnosed by visual inspection of common predilection sites such as the dorsum, ears, neck, interdigital spaces, perineum and tail base, followed by a complete body examination.

2.4.2 Palpation

Ticks were detected through careful palpation and visual inspection of the entire body surface. The ectoparasites were manually removed using gloved fingers, taking care to avoid rupture of the tick body and to retain intact mouthparts.

2.4.3 Assessment of pruritus and dermatological lesions

Pruritus was assessed based on the presence and intensity of itching and associated behavioural responses such as scratching, licking, biting and rubbing. Acute dermatological lesions, including erythematous macules, papules, nodules, ulcers and tissue necrosis, were recorded. Chronic lesions such as alopecia, lichenification, tick bite granulomas and signs of secondary bacterial infection were also noted.

2.5 Tick collection and laboratory processing

Ticks were collected manually by gently detaching them from the skin using gloved fingers and placed in clean, labelled containers. The collected specimens were temporarily stored under refrigeration until laboratory processing. Tick processing was carried out following the standard procedure described by Soulsby [3].

The specimens were washed gently in distilled water to remove debris and organic matter. They were then transferred into 10% potassium hydroxide solution and kept for approximately 24 hours to allow partial clearing of soft tissues. After clearing, specimens were rinsed thoroughly in distilled water and dehydrated through graded alcohol concentrations (30%, 50%, 70%, 90% and absolute alcohol). Dehydrated ticks were cleared in lactophenol and mounted on clean glass slides using DPX mounting medium.

2.6 Morphological identification of tick species

Mounted specimens were examined under a Leica DM 1000 LED microscope supported by LAS V4.10 software. Morphological identification was performed using standard taxonomic keys based on diagnostic characters such as the shape and orientation of the basis capituli, structure and ornamentation of the scutum, presence and arrangement of festoons, anal groove and pattern of coxal spurs. These features were used to identify and confirm the tick species.
2.7 Data analysis

The chi-square test of significance was applied for the qualitative data pertaining to the occurrence of the disease at 5% level of significance. 
3. RESULTS AND DISCUSSION
3.1 Screening of dogs for tick infestation
Out of 2,548 dogs screened during the study period (July–December 2025), 444 dogs (17.43%) presented with dermatological disorders, of which 208 dogs (46.85%) were confirmed to be infested with ticks. This finding establishes tick infestation as a major contributor to dermatological problems in dogs presented to the Veterinary Clinical Complex.

Table 01: Overall prevalence of tick infestation in dogs

	Month
	Total screened
	Tick-infested dogs
	Per-cent (%)

	July
	475
	50
	10.52

	August
	482
	48
	9.95

	September
	507
	45
	8.87

	October
	463
	35
	7.55

	November
	486
	27
	5.55

	December
	135
	3
	2.22

	X2 =16.94*                *Significant P<0.05


The monthly prevalence of tick infestation varied significantly (χ² = 16.94; P < 0.05), with the highest prevalence recorded during July (10.52%), August (9.95%) and September (8.87%), followed by a decline towards December (2.22%). Similar seasonal variation has been reported by Konto et al. [4], who observed higher tick burden during warm and humid months. Adetayo et al. [5] also documented increased tick infestation during the wet season, attributing it to favourable environmental conditions for tick survival and multiplication.
3.2 Morphological identification of tick species

 Morphological examination of all collected ticks revealed that all specimens belonged to Rhipicephalus sanguineus. The species was identified based on characteristic features such as a hexagonal basis capituli with lateral projections, inornate scutum, distinct festoons and well-developed coxal spurs (Figure 01).
The exclusive occurrence of R. sanguineus observed in the present study indicates its strong host adaptation and predominance in dogs. Similar findings were reported by Rabiu et al. [6], who identified R. sanguineus as the predominant tick species infesting dogs. Soundararajan et al. [7] also reported R. sanguineus as the sole tick species infesting dogs throughout the year, highlighting its dominance in canine hosts.
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Figure 01: Morphological identification of male tick (ventrall view, 4X)
3.3 Age wise distribution of tick infestation

Age wise analysis revealed that the highest Out of 208 tick-infested dogs, the age wise distribution revealed that 33.65% of cases were recorded in the 1-3year age group, followed by 26.44% in dogs aged 3-6 years, 20.19% in dogs below 1 year of age and 19.71% in dogs older than 6 years. The difference in distribution of tick infestation among the age groups was found to be statistically significant.
	Age Group
	Tick-infested dogs 

(n = 208)
	Per-cent (%)

	<1 yr
	42
	20.19

	1-3 yr
	70
	33.65

	3–6 yr
	55
	26.44

	>6 yr
	41
	19.71

	X2= 12.20*              *Significant P<0.05                                                 


Higher infestation in younger dogs may be attributed to increased outdoor exposure, roaming behaviour and lack of acquired immunity. Boruah et al. [8] reported the highest tick infestation in dogs aged 1–3 years, while Abbas et al. [9] also documented higher infestation rates in puppies and juvenile dogs compared to adults.

Table 02: Age-wise distribution of tick infestation in dogs
Overall, the age-wise distribution of tick infestation in dogs revealed a higher proportion of infested cases in younger age groups compared to older dogs. However, variations among reports suggest that factors such as exposure, immunity, management practices and environmental conditions influence age-related occurrence of tick infestation.
3.4 Gender wise prevalence of tick-infested dogs

Among the 208 tick-infested dogs, 116 Out of 208 tick-infested dogs, 116 (55.76%) were males and 92 (44.23%) were females. The gender wise distribution of tick infestation differed between male and female dogs (p < 0.05). The difference in infestation between male and female dogs was found to be statistically significant. 
The higher prevalence observed in male dogs may be due to behavioural factors such as increased roaming and territorial activity, leading to greater environmental exposure. Similar observations were reported by Mhaisekar et al. [10], who recorded a higher tick infestation rate in male dogs compared to females.
The significantly higher distribution of tick infestation observed in male dogs in the present study may be attributed to their increased roaming behaviour, greater outdoor exposure and territorial habits which enhance contact with tick infested environments. Male dogs are more frequently allowed to roam freely and are often used for guarding purposes, increasing their likelihood of acquiring tick infestations.
Table 03: Gender wise distribution of tick-infested dogs

	Gender
	Tick-infested dogs

(n = 208)
	Per-cent (%)

	Female
	92
	44.23

	Male
	116
	55.76

	X2 =32.6*             *Significant P <0.05


3.5 Breed wise prevalence of tick infestation in dogs

Out of 208 tick-infested dogs, the highest proportion was observed in nondescript breeds accounting for 77 cases (37.01%), followed by Labrador Retrievers with 62 cases (29.81%). Spitz and Golden Retriever breeds recorded 21 cases each (10.14%) and (10.09%), respectively. German Shepherd dogs accounted for 14 cases (6.73%), while other breeds constituted 13 cases (6.25%). Breed-wise analysis revealed a highly significant association between breed and tick infestation.
The higher infestation in nondescript dogs may be attributed to free-roaming behaviour, inadequate ectoparasite control and poorer management practices. Boruah et al. [8] also reported a higher prevalence of tick infestation in non-descript dogs, while Modu et al. [11] attributed higher infestation in local breeds to increased outdoor exposure rather than genetic susceptibility.
These observations suggest that breed-related differences in tick infestation are strongly influenced by management, housing and exposure to tick-infested environments rather than genetic susceptibility alone.
Table 04: Breed-wise prevalence of tick-infested dogs

	Breed
	Tick-infested dogs

(n = 208)
	Per-cent (%)

	Nondescript
	77
	37.01

	Labrador Retriever
	62
	29.81

	Spitz
	21
	10.14

	Golden Retriever
	21
	10.09

	German Shepherd
	14
	6.73

	Other
	13
	6.25

	X2=68.86*              *Significant P <0.05


3.6 Duration of illness in tick-infested dogs
The study revealed that a higher proportion of tick-infested dogs had a short duration of illness (1-7 days), which indicated that tick infestation commonly presents as an acute condition with early onset of clinical signs such as pruritus and cutaneous lesions.

However, a substantial proportion of dogs exhibited illness duration exceeding 30 days, reflecting the persistent and chronic nature of tick infestation in many cases. Overall, the findings indicated that tick infestation in dogs may occur across both acute and chronic stages, emphasizing the need for sustained and effective tick control measures.
3.7 Distribution of tick infestation in dogs according to housing pattern
The housing pattern of tick-infested dogs revealed a higher proportion of infestation in outdoor housed dogs (65.38%) compared to indoor-housed dogs (34.62%). The higher proportion of tick infestation observed in outdoor housed dogs may be attributed to greater exposure to tick-infested environments such as soil, vegetation and contaminated surroundings. Outdoor housing facilitates frequent contact with tick habitats and increases the likelihood of repeated infestation. In contrast, indoor-housed dogs showed comparatively lower infestation, possibly due to reduced environmental exposure and more controlled surroundings.
4. CONCLUSION

The study established tick infestation as a significant health problem in dogs presented to the Veterinary Clinical Complex, with a distinct seasonal pattern. The prevalence was highest during the monsoon months and declined towards winter, indicating that warm and humid climatic conditions favour tick survival and transmission.
Morphological examination identified Rhipicephalus sanguineus as the predominant tick species infesting dogs in the study area, reflecting its strong host adaptation and environmental suitability. Age, gender, breed and housing pattern were found to influence the occurrence of tick infestation, with higher infestation observed in young adult dogs, males, nondescript breeds and outdoor-housed animals.

Overall, the findings provide valuable epidemiological and parasitological insights into tick infestation in dogs and emphasize the need for regular surveillance and effective tick control measures to reduce infestation and associated health problems.
5. FUTURE SCOPE

The present study provides important baseline information on the prevalence, seasonal dynamics and morphological identification of tick infestation in dogs; however, further investigations are required to strengthen and expand these findings. Future studies may focus on multi-centric surveys covering different agro-climatic regions and longer study durations to better understand regional and seasonal variations in tick infestation. Incorporation of molecular diagnostic techniques alongside morphological identification would aid in precise species confirmation and detection of tick-borne pathogens. Additionally, studies evaluating the efficacy of various tick control strategies, the role of management practices and owner awareness, as well as the impact of tick infestation on haematological and biochemical parameters, would contribute to improved prevention and control programmes for canine tick infestation.
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Tick infestation is a common ectoparasitic problem in dogs and is associated with dermatological lesions and transmission of tick-borne diseases. The present study was conducted to determine the prevalence of tick infestation in dogs and to identify tick species based on morphological characteristics. The study was carried out at the Veterinary Clinical Complex, College of Veterinary Science and Animal Husbandry, Nanaji Deshmukh Veterinary Science University, Jabalpur (Madhya Pradesh), during July to December 2025. A total of 2,548 dogs of different age groups, sex and breeds were screened irrespective of clinical complaint. Out of these, 208 dogs were confirmed positive for tick infestation, recording an overall prevalence of 8.16%. Month-wise prevalence was highest during the monsoon months, with maximum infestation recorded in July (10.52%), followed by August (9.95%) and September (8.87%), and lowest in December (2.22%), indicating a significant seasonal influence. Age-wise distribution revealed higher infestation in dogs aged 1–3 years (33.65%), followed by 3–6 years (26.44%). Male dogs (55.76%) showed higher infestation compared to females (44.23%). Breed-wise prevalence was highest in non-descript dogs (37.01%), followed by Labrador Retrievers (29.81%). Outdoor housing was identified as a major predisposing factor. Morphological examination of all collected tick specimens confirmed Rhipicephalus sanguineus as the sole tick species infesting dogs in the study area. The findings highlight the dominance of R. sanguineus and emphasize the usefulness of morphological identification in epidemiological studies of canine tick infestation.











