

18

Review Article
  Key Infectious Diseases in Livestock: Insights and Trends from Himachal Pradesh
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ABSTRACT
[bookmark: _GoBack]The true prevalence of livestock diseases in Himachal Pradesh, India, has historically been underestimated due to limited studies and fragmented data. This review aims to consolidate and shed light on the prevalence of major infectious diseases affecting livestock in the state, using records spanning from 1995 to 2023. The data for this review were meticulously gathered from several sources, including PubMed, J-med, Google Scholar, and Web of Science, using a comprehensive search strategy combining relevant phrases and keywords. Despite the availability of various studies on livestock diseases in the region, the data have not been systematically organized or easily accessible, with some studies remaining unpublished or out of the public domain. This review addresses this gap by offering a comprehensive and organized synthesis of the available information. The insights derived from this review are expected to be valuable for policymakers, veterinarians, and researchers, helping them identify priority areas, monitor disease prevalence, and focus on the most urgent threats to livestock health. The uniqueness of this review lies in its current, detailed overview of livestock disease status in Himachal Pradesh, providing an essential resource for guiding future research and interventions.
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1. Introduction
Infectious diseases, driven by pathogens like bacteria, viruses, fungi, and parasites, impose a significant burden on India's livestock sector, particularly given the nation’s large cattle population and high density. These conditions foster pathogen spillover between species, often sparking severe outbreaks. For instance, diseases like Lumpy Skin Disease and African Swine Fever have led to significant livestock losses in India (Kumar et al., 2022, Patil et al., 2020). Persistent outbreaks of Foot and Mouth Disease (FMD) result in considerable annual economic damages estimated at INR 120,000 to 140,000 million (Singh et al., 2013), while Pasteurellosis incurs additional yearly losses of around INR 225 million (Singh et al., 2008).
Himachal Pradesh (H.P.), home to over 4.4 million livestock (Department of Animal Husbandry, Government of HP, 2022), is highly susceptible to such diseases due to its varied agroclimatic zones. Each zone's unique temperature and environmental conditions shape the occurrence of specific diseases. For instance, in colder regions like Lahaul Spiti, livestock face respiratory illnesses, such as pneumonia, linked to cold stress and limited green fodder. By contrast, warmer, humid low-altitude areas like Kangra and Una experience higher rates of vector-borne diseases such as bovine ephemeral fever and haemorrhagic septicaemia, with buffaloes particularly affected (Jindal et al., 2002).
In recent years, viral diseases have become increasingly prevalent in H.P. In 2023-24, Peste des Petits Ruminants (PPR) alone caused an estimated loss of INR 2,495 million, underlining the critical role of vaccination programs (Vashist et al., 2023). PPR, along with sheep pox and FMD, were the most commonly reported livestock diseases during this period. Additionally, Lumpy Skin Disease affected 119,653 animals, resulting in 8,743 deaths (Department of Animal Husbandry, HP). Although poultry diseases like aflatoxicosis, Infectious Bursal Disease (IBD), and Hydropericardium Syndrome are documented in H.P., they receive less attention (Kurade et al., 2000, Mahajan et al., 2002 and Dinesh et al.,2021).
This study aims to assess the prevalence of key infectious diseases in H.P. and the impact on animal husbandry, drawing on research spanning from 1995 to 2023. The insights gathered here aim to support targeted disease control and preventive strategies, enhancing the health and productivity of H.P.'s livestock.
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Fig 1: Major infectious diseases reported from different agroclimatic zones of HP

Prevalence of Infectious Diseases in Himachal Pradesh
In Himachal Pradesh, various bacterial diseases significantly impact animal health, including pasteurellosis, brucellosis, chlamydiosis, tuberculosis, and paratuberculosis. These diseases affect multiple species, including livestock and wildlife, posing economic challenges and raising public health concerns due to zoonotic potential.
2. Bacterial Diseases
2.1 Pasteurellosis
Haemorrhagic septicaemia (HS), often called ‘Ghal Ghottu’ in local parlance, is a primary bacterial disease affecting buffaloes and cattle in Himachal Pradesh. Research led by the Department of Veterinary Microbiology at DGCN COVAS has monitored HS for over two decades. Routine identification of Pasteurella multocida and Mannheimia haemolytica from clinical samples forms the basis of diagnosing pasteurellosis (Quinn, 2011). P. multocida has been isolated from several animal species, including cattle, sheep, goats, and rabbits (Nagal et al.,1998, Kapoor et al.,2004), with M. haemolytica confirmed in calves’ respiratory infections (Sharma et al., 2011).
A study by Kapoor et al. (2004) revealed that serogroups A and B of P. multocida are common in Himachal Pradesh, while capsular types A, B, and D have pathogenic potential in rabbits (Katoch et al.,2016). Despite the effectiveness of phenotypic methods for diagnosis, molecular techniques like PCR have proven valuable in studying virulence genes (Verma et al., 2013, 2015).
Antibiotic resistance has become a concern. Sharma et al. (2010) observed that while P. multocida isolates showed sensitivity to antibiotics like ceftriaxone, cefotaxime, and chloramphenicol, they were resistant to drugs such as ampicillin and ceftiofur. Vaccination, particularly with the HS BQ triple vaccine, is widely practiced. However, recurring pasteurellosis outbreaks suggest factors such as climatic influences, strain variability, and vaccine limitations impact control efforts (Chaudhary et al., 2020, Mushtaq et al., 2022).
2.2 Brucellosis
Brucellosis is a serious zoonotic disease that significantly impairs animal reproductive health, causing losses estimated at INR 3,400 million annually (Singh et al., 2015). Vaid et al. (1991) documented the early cases of brucellosis in Himachal Pradesh, noting higher prevalence near frequently travelled areas. Subsequent serological studies indicated positive rates across various species (Nagal et al., 1991, Chahota et al., 2002), and B. abortus was identified in reproductive tissues of cattle (Panda et al., 2012).
The spread of brucellosis in migratory sheep flocks was notable, with B. melitensis biotype 1 and biotype 3 isolated from affected animals (Batta et al.,1996, Nagal et al.,1994). Over the last 20 years, studies at the Department of Veterinary Microbiology in Palampur found an 8.2% prevalence across 3,314 samples, with farmers and workers occupationally exposed to infected animals being at significant risk (Verma et al., 2000).
2.3. Chlamydiosis
Chlamydiosis, caused by Chlamydia psittaci, impacts livestock, poultry, and wildlife in Himachal Pradesh. In one study, Chlamydia strains were isolated from Gaddi sheep and goats with enzootic abortion (Batta et al., 1996). Feral birds, including parrots, pigeons, and crows, showed high chlamydiosis prevalence, suggesting a potential route of transmission to poultry (Chahota et al., 1997).
In Himachal Pradesh, serological surveys revealed an 18.5% prevalence in sheep and a 42.86% rate in goats, underscoring the disease's wide reach (Joshi et al., 1997). Additional studies in mules, horses, and buffaloes identified various seropositivity levels, with symptoms ranging from respiratory issues to reproductive complications (Chahota et al.,2000, Kumar et al., 2007). Research indicates a lack of effective vaccines for chlamydiosis, leading to reliance on antibiotics such as tetracyclines and quinolones (Gupta et al., 2015).

2.4 Tuberculosis
Bovine tuberculosis (TB) represents a substantial health and economic burden, with annual losses worldwide estimated at INR 249,000 million (Ramanujam et al., 2023). Although India has the highest TB prevalence globally, reports of bovine TB in Himachal Pradesh remain limited, possibly due to low surveillance. Thakur et al. (2012) identified a 14.3% TB rate in cattle from various farms in the region. Mycobacterium strains M. bovis and M. tuberculosis were isolated from cattle in the area, though successful isolation remains challenging due to bacterial viability issues (Thakur et al. 2012).
TB in animals continues to spread due to intensified cattle farming, with the endemic nature of bovine TB compounded by the absence of test-and-slaughter policies. Vaccination has been limitedly effective; the Bacille de Calmette et Guérin (BCG) vaccine has seen little success due to sensitization issues affecting diagnostic tests. Despite these limitations, the regional prevalence of bovine TB is estimated at 4.3%, lower than the national average (Sharma et al., 2019).
2.5 Paratuberculosis
Considered a neglected tropical disease, paratuberculosis remains poorly understood in Himachal Pradesh. Paratuberculosis prevalence reached 18.7% in one study based on tissue samples from gaddi sheep in slaughter areas, with histopathology confirming infection in 74.36% of cases (Maity et al., 2017). An additional study on cattle serum samples across multiple districts revealed a 9.09% positivity rate for paratuberculosis (Katoch et al., 2017). Limited research and underreporting hinder the development of effective management strategies for this disease.
2.6 Glanders
Glanders is a highly contagious disease primarily affecting equines (horses, mules, and donkeys), with zoonotic potential, making it an occupational hazard (Malik et al., 2012). Governed by the Infectious Animal Diseases Act of 2009, Glanders presents challenges due to the absence of a vaccine and the requirement for long-term antibiotic treatment. In H.P., equines are vital for labor and transportation, particularly during pilgrimages, making the recent rise in Glanders cases a major concern. Major outbreaks were recorded in 2007 and 2010 among mules and donkeys in Nahan and Pandoh, where 566 samples were tested, and 10 confirmed positive. The low prevalence of glanders in H.P. may be due to limited research and diagnostic difficulties (Malik et al., 2012). Since then, sporadic cases have been reported across the state, including positive cases in Kangra, Shimla, Mandi, Kullu, and Solan between 2016 and 2023 (Epidemiological Unit, Dept of Animal Husbandry, H.P.). Control measures rely on quarantine, movement restrictions, euthanasia of positive animals, and re-testing (Pal and Gutama 2022). 

2.7 Listeriosis
Listeriosis, a bacterial disease caused by Listeria species, leads to various health issues such as meningoencephalitis, septicaemia, and abortion in animals and nervous disorders in humans (Cossettini et al., 2022). Diagnosing listeriosis is challenging due to labour-intensive isolation methods, leading to a preference for ELISA and PCR for rapid identification (Munir et al., 2023). Studies in H.P. identified L. ivanoii as linked to reproductive issues in buffaloes, marking its first reported association (Nigam et al.,1998). Surveys of 314 samples showed that L. monocytogenes was the most prevalent, accounting for 75.09% of the positive cases (Nigam et al.,1996). In a separate field study on 203 sheep and goat flocks, L. monocytogenes was found in 8 flocks, while L. ivanovii appeared in one (Sharma et al., 2008). No vaccination policy currently exists for listeriosis in migratory flocks, emphasizing the need for more comprehensive reporting and research. The prevalence of listeriosis in H.P. was calculated at 7.9%.
2.8 Mastitis
Mastitis, an inflammation of the mammary gland, is one of the most economically damaging diseases in the dairy sector, reducing milk production by an estimated 21% and causing losses of around INR 716,551 million annually (Reshi et al., 2015; Bardhan et al., 2013). Common bacterial pathogens include Staphylococcus aureus (61.76%), Streptococcus pyogenes (12.03%), and Staphylococcus epidermidis (2.4%) (Nagal et al.,1999). In H.P., Geotricum candidum has been isolated from bovines with subclinical mastitis (Chahota et al.,2001). A study at Dr. G.C. Negi COVAS, CSKHPKV, Palampur, showed that 27 out of 69 lactating Jersey cows tested positive for subclinical mastitis through somatic cell counts, with additional confirmation using bromothymol blue tests (Singh et al., 2016). Another study reported nearly 40% prevalence in Palampur (Sharma et al., 2020). High treatment costs, antibiotic resistance, and potential antibiotic contamination in milk complicate management (Hendriksen et al., 2008). The calculated prevalence of mastitis in H.P. stands at 41.5%, although it may vary depending on factors like breed, weather, and dairy practices.
2.9 Foot Rot
Foot rot is a contagious bacterial disease affecting ruminants, often leading to severe lameness and reduced wool production. The causative agent, Dichelobacter nodosus, often occurs with Fusobacterium necrophorum as a secondary pathogen (Sreenivasulu et al., 2013). In H.P., foot rot is common in the Gaddi tribes' sheep and goat flocks due to migratory practices. A study surveying 27,586 sheep and goats identified D. nodosus, F. necrophorum, and Trueperella pyogenes in animals with foot lesions (Wani et al., 2015). In a more recent 2023 study of 35 flocks in Kangra district, D. nodosus was detected in 12.5% of samples using PCR, highlighting the persistent prevalence of foot rot. Despite research on vaccine development, efforts to create a long-lasting vaccine have been challenging due to the need for region-specific strains and common antigens.
2.10 Salmonellosis
Salmonellosis is caused by Salmonella enterica and S. bongori, with infected animals often serving as asymptomatic carriers. Limited research exists on salmonellosis in H.P.; however, Verma et al.,(1998) isolated the Salmonella typhimurium and S. Dublin from the cases of abortion and infertility of buffaloes and cows. Another study identified three out of five Jersey crossbreeds aged 3-4 months as positive (Nagal et al., 2006). The low level of reported cases suggests a need for further investigation and monitoring.
2.11 Contagious Caprine Pleuropneumonia (CCPP)
CCPP is a highly contagious respiratory disease primarily affecting goats, with occasional infections in sheep and wild ruminants, caused by Mycoplasma capricolum subspecies capripneumoniae (MCCP). Although it impacts goat farming nationwide, its zoonotic potential remains unproven. A 2008 study found a 5.02% prevalence in goats and a 4.44% prevalence in sheep using a slide agglutination test (Ramdev et al., 2008). A 2019 outbreak in Kinnaur district resulted in respiratory distress among goats, with a fatality rate of 45.07% (Thakur et al., 2019). Given its economic impact, there is an urgent need for more studies to improve diagnostics and management.
Table 1 Prevalence of important bacterial diseases
	Disease
	Samples tested
	Samples positive 
	Prevalence %
	References 

	Pasteurellosis
	8022
	238
	2.96 
	Vipasha et al., 2005, Sharma et al., 2010, Verma et al., 2013, Sharma et al., 2014, Verma et al., 2015

	Brucellosis
	3314
	273
	8.2
	Nagal et al., 1991, Verma et al., 2000, Chahota et al., 2003, Sharma et al., 2004, Jagdev et al., 2010, Panda et al., 2012, Katoch et al., 2017, Himadri et al., 2016

	Chlamydiosis
	3647
	672
	18.42
	Joshi et al., 1997, Chahota et al.,1997, Joshi et al., 1998, Chahota et al., 2000, Rajiv et al., 2000, Paul et al., 2002, Katoch et al., 2003, Sharma et al., 2008, Gupta et al., 2015, Chahota et al., 2015, Bhardwaj et al., 2017

	Tuberculosis
	1797
	79
	4.3
	Thakur et al., 2010, Thakur et al., 2012, Sharma et al., 2019, Srinivasan et al., 2018

	Paratuberculosis
	171
	32
	18.71
	Katoch et al., 2017, Gupta et al., 2018

	Glanders
	12252
	20
	0.16
	Malik et al., 2012, Malik et al., 2015, Singha et al., 2020

	Listeriosis
	291
	23
	7.90
	Nigam et al., 1998, Sharma et al., 2008

	Mastitis
	77
	32
	41.5 
	Singh et al., 2016, Sharma et al., 2020

	Foot rot
	2953
	39
	1.3
	Wani et al., 2015(⁎Data from only 1 report); Manuscript unpublished

	Salmonellosis
	353
	30
	8.4
	Verma et al., 1998, Nagal et al., 2006




3.  Viral Diseases
3.1 Sheep and Goat Pox
Sheep and goat pox is a highly contagious viral disease-causing skin lesions and severe respiratory issues in young animals. It affects livestock mainly in December to February, worsened by shared pastures during seasonal migrations (Verma et al., 2010). High morbidity and mortality rates lead to economic losses in wool, hide, and production, while outbreaks in regions such as Chamba, Mandi, and Shimla exacerbate the issue (Batta et al.,1999, Verma et al., 2011 and Sharma et al., 2013). Pox virus infections are diagnosed through clinical signs and PCR, with a current prevalence of 19.9%. Routine vaccination using the live attenuated SPPV-RF vaccine is practiced, but outbreaks still occur, highlighting the need for improved vaccine coverage (Gupta et al., 2021).
3.2 Peste des Petits Ruminants (PPR)
PPR is a major viral disease of sheep and goats, causing high mortality rates and severe economic losses estimated at INR 2495 million in Himachal Pradesh (Vashist et al., 2023). Endemic to the region, outbreaks have shown morbidity rates as high as 82.9% and mortality rates up to 53.5% in certain migratory flocks (Joshi et al.,1996). Although vaccination efforts cover about 39% of the population, PPR remains a significant problem, with a prevalence rate of 30.3%. Improved vaccination programs and farmer awareness are essential for effective control.
3.3 Lumpy Skin Disease (LSD)
Affecting primarily cattle, LSD, caused by the capripox virus, was first detected in Himachal Pradesh in August 2022, with rapid spread. As of February 2024, 1,48,051 cattle have been affected, with 12,018 fatalities. The government implemented a vaccination program using Lumpi-ProVacInd, and recent data show no new cases reported since December 2023. Measures such as restricted animal movement and vector control are advised, and ongoing research aims to better understand LSD epidemiology.
3.4 Foot and Mouth Disease (FMD)
FMD affects multiple cloven-hoofed animals and has led to outbreaks in Manali and other areas. Between 2006 and 2011, serotype O was identified as the causative agent in outbreaks involving cattle and goats (Subramanium et al., 2013). With common migration routes contributing to disease spread, effective vaccination strategies and stricter movement controls are required to minimize FMD impact.
3.5 Infectious Bovine Rhinotracheitis (IBR)
Also known as “red nose,” IBR is a viral disease affecting cattle, causing respiratory and reproductive symptoms. A prevalence rate of 32.55% has been observed in Himachal Pradesh, with a notably high rate of 90% in Lahaul and Spiti (Katoch et al., 2017). Although artificial insemination practices reduce IBR transmission, natural breeding still contributes to higher rates in certain areas. Given the lack of a widespread vaccination program, enhancing IBR immunization is critical.
3.6 Bovine Viral Diarrhea (BVD)
BVD, caused by the Bovine Viral Diarrhea Virus, affects cattle fertility and productivity, with a low prevalence of 1.52% in Himachal Pradesh (Katoch et al., 2017). Although neighbouring states report low infection rates, preventative measures such as controlling animal movement and using vaccination in artificial insemination practices are advised to prevent spread.
3.7 Bovine Leukaemia Virus (BLV)
BLV is a retroviral infection that can cause lymphoproliferative disorders and, less commonly, leukemia in cattle. The disease has an estimated prevalence of 9.09%, though studies are limited, indicating a need for more research (Katoch et al., 2017).
3.8 Bovine Influenza Virus
Bovine influenza, primarily a respiratory disease, has a significant prevalence in Himachal Pradesh, particularly in Kangra and Bilaspur, where 100% prevalence was observed in studies (Katoch et al., 2017). This high infection rate underscores the need for respiratory disease management among cattle herds.
3.9 Bovine Respiratory Virus (BRV)
BRV affects cattle through various viral agents, with an overall prevalence of 60% in Himachal Pradesh, including a 100% prevalence rate in Sirmaur and Kangra (Katoch et al., 2017). No specific vaccine is available, so biosecurity measures and monitoring are essential to prevent spread.
3.10 Rabies
Rabies is a critical zoonotic disease with a prevalence estimated at 46%. Although animal cases often go unreported, human cases provide insight into the disease burden. Efforts to vaccinate domestic animals and raise awareness are needed to mitigate rabies risks (Kumar et al., 2021).
3.11 Jaagsiekte Ovine Pulmonary Adenocarcinoma
Caused by Jaagsiekte Sheep Retrovirus (JSRV), this disease impacts sheep lungs and has been documented in Himachal Pradesh, although its prevalence remains unclear. Diagnosis is primarily histopathological, emphasizing the need for more comprehensive research (Mishra et al., 2021).
3.12 Maedi Visna
Maedi Visna Virus (MVV) infects sheep and goats, causing respiratory and neurological symptoms. Studies have identified MVV in Kangra and Shimla, indicating it affects small ruminants in the region (Kumar et al., 2022). Systematic disease monitoring is essential for assessing its economic impact.
3.13 Infectious Bursal Disease (IBD)
IBD is a highly contagious viral disease in poultry caused by the avibirnavirus, with major economic implications due to its impact on poultry health and productivity. In Himachal Pradesh, this disease ranks among the most common viral infections alongside Marek’s disease and hydropericardium (Kurade et al., 2000). A severe IBD outbreak in 4–6-week-old birds was confirmed through the Agar Gel Precipitation Test, highlighting the disease’s capacity to spread quickly within poultry farms (Mahajan et al., 2002). A diagnostic study on IBD in India reported a 20% prevalence, with 16 outbreaks recorded in broiler and layer populations (Kurade et al., 2000), while ELISA testing revealed a seroprevalence of 47.98% (Chhabra et al., 2004).
3.14 Hydropericardium Syndrome (HPS)
Known also as litchi disease, HPS is a contagious viral condition in poultry, characterized by rapid transmission across farms and mortality rates ranging between 20-75% (Asrani et al.,1997). HPS was first identified in Himachal Pradesh by Asrani et al. (1997), with later outbreaks involving the isolation of fowl adenovirus. In one notable case, an outbreak affected 328 birds, confirmed through PCR and AGID (Sharma et al., 2014). This condition requires vigilant management, as it can cause swift losses in affected poultry populations. 
Table 2 Prevalence of important viral diseases
	Diseases
	Samples tested
	Samples positive
	Prevalence %
	References 

	Sheep and goat pox
	653
	130
	19.9
	Batta et al.,1999, Sharma et al., 2013, Chahota et al., 2021, Verma et al., 2010

	PPR
	5915
	1795
	30.3
	Singh et al., 2004, Ramdeva et al., 2008, Balamurugan et al., 2011, Balamurugan et al., 2012, Balamurugan et al., 2020

	LSD
	72326
	3404
	4.64
	Department of Animal Husbandry, Government of HP, 2022 https://hpahdbt.hp.gov.in

	FMD
	3 outbreaks (between 2006-2011)
	Subramaniam et al., 2013(⁎ Number of outbreaks data is given)

	IBRT
	876
	136
	15.5
	Hemadri et al., 2015 and 2016, Katoch et al., 2017

	BVD
	132
	2
	1.52
	Katoch et al., 2017(⁎Data from only 1 report)

	BLV
	132
	12
	9.09
	Katoch et al., 2017(⁎Data from only 1 report)

	BIV
	132
	12
	57.58
	Katoch et al., 2017 (⁎Data from only 1 report)

	Bovine respiratory virus
	132
	66
	50
	Katoch et al.,2017 (⁎Data from only 1 report)

	Rabies
	1939
	9
	0.46
	Chaudhary et al., 2013, Bharti et al., 2014

	Jaagsiekte
	232
	5
	2.16
	Mishra et al., 2018, Kumar et al., 2019

	Maedi Visna
	187
	7
	3.74
	Kumar et al., 2019, Mishra et al., 2020, Kumar et al., 2022

	Hydropericardium
	328
	190
	57
	Sharma et al., 2014 (⁎Data from only 1 report)



4. Parasitic and fungal diseases
4.1 Parasitic Infections in Livestock
Parasitic infections, particularly gastrointestinal parasites, are widespread in livestock across Himachal Pradesh. A study from 2003 to 2004 found a 62.5% prevalence of Ostertagia circumcincta in sheep (Sharma et al., 2005). Another survey in 2007 of Gaddi sheep found a high prevalence of strongyles (98.33%), Trichuris (25.83%), and other parasites (Sharma et al.,2007). Severe parasitic loads have also been documented in Chegu goats, with hydatid cysts detected in 28 out of 230 sheep and 21 out of 197 goats in Kangra (Moudgil et al., 2018). Such findings underscore the health risks associated with gastrointestinal parasites, particularly in sheep and goats, which require regular monitoring and deworming. 
Coccidiosis, caused by Eimeria species, is another significant issue in poultry, causing high morbidity and mortality. In a study involving 9,137 birds at the Veterinary Poultry Farm in Palampur, the disease accounted for a 33.54% mortality rate (Dinesh et al., 2021). The seasonal monsoons exacerbate this problem by creating conditions conducive to Eimeria propagation, necessitating vigilant preventive measures.
4.2 Tick-Borne Diseases: Babesiosis and Theileriosis
Tick-borne diseases, particularly babesiosis and theileriosis, also threaten livestock health. Babesiosis, mainly caused by Babesia bigemina, was detected in a small percentage of cattle tested (2.82%) and is primarily associated with tick infestations from Boophilus microplus (Sharma et al., 2000). Theileriosis, another protozoan disease transmitted by ticks, has significant economic consequences, with an estimated annual loss of INR 107,485 million (Krishnamoorthy et al., 2021). In Himachal Pradesh, Theileria annulata was identified in 9 of 57 tested cattle and buffaloes exhibiting clinical symptoms like pyrexia and anemia (Jaryal et al., 2018), and outbreaks were associated with Rhipicephalus microplus as the primary vector (Patial et al., 2021).
4.3 Trypanosomiasis
Trypanosomiasis prevalence varies across livestock in Himachal Pradesh. A study in 2022 screened for Trypanosoma evansi, revealing a 23.5% prevalence in buffaloes, 22.52% in bovines, and a lower 1.82% in equines (Sharma et al., 2022). Factors contributing to these rates include tie-stall feeding and environmental exposure to vectors like the tabanid fly. Management of trypanosomiasis demands both vector control and timely detection in livestock.
4.4 Ectoparasitic Infestations
Ectoparasitic infestations are notably problematic in poultry and cattle. In Palampur, lice infestations affected 477 of 913 poultry birds sampled (Chadda et al., 2005). A study on ixodid ticks in cattle found a prevalence of 66.4%, with Rhipicephalus microplus as the most dominant species, reflecting the influence of inadequate tick control practices (Sharma et al., 2021). Inconsistent acaricide applications and housing practices have compounded the problem, especially in regions with high humidity during monsoon seasons.
4.5 Fungal Diseases: Aflatoxicosis and Dermatophytosis
Aflatoxicosis, resulting from ingestion of Aspergillus flavus-contaminated feed, has caused significant poultry losses, with mortality rates up to 35.6% reported (Chahota et al., 2002). This condition often occurs alongside other infections, and the local climate supports mycotoxin production, increasing the risks. Dermatophytosis, a zoonotic fungal infection affecting skin, has also been recorded, with pathogens like Trichophyton verrucosum isolated from bovines (Chahota et al., 2000). Although less studied, dermatophytosis remains a concern due to its zoonotic potential and impact on livestock.
Table No. 3 Prevalence of important Parasitic and fungal diseases
	Diseases
	Samples tested
	Samples positive
	Prevalence %
	References 

	Coccidiosis
	9137
	215 
	33.54
	Dinesh et al., 2021

	Babesiosis
	354
	10
	2.82
	Sharma et al., 2002, Jaryal et al., 2018

	Theileriosis
	76
	25
	32.8 
	Jaryal et al., 2018, Patial et al., 2021

	Trypanosomiasis
	1164
	174
	0.14
	Sharma et al., 2022 (*Data from only 1 report)

	Aflatoxicosis
	3086
	1320
	 42.7 
	Chahota et al., 2000

	Dermatophytosis
	47
	30
	63.82 
	Chahota et al., 2000, Verma et al., 2000



Summary of disease outbreaks reported by Himachal Pradesh Animal Husbandry Department 
Over the past two decades (2003–2024), the Department of Animal Husbandry has recorded numerous disease outbreaks affecting various species, especially small ruminants, bovines, poultry, and equines. These outbreaks not only lead to direct losses through mortality and morbidity but also cause indirect setbacks such as reduced productivity, increased treatment costs, and restrictions on trade and migration. Systematic documentation and analysis of these outbreaks are essential to identify disease trends, assess their impact, and prioritize preventive and control strategies. The summary table 4 below compiles the cumulative data for key livestock diseases reported in the state, offering a clearer picture of the prevailing epidemiological landscape.
Peste des Petits Ruminants (PPR) stands out as the most prevalent and devastating disease, with 85 outbreaks leading to over 29,000 cases and 6,200 deaths. This high mortality rate underscores the urgent need for focused vaccination campaigns, surveillance, and control measures among small ruminant populations, especially in migratory flocks.
Foot and Mouth Disease (FMD), with 63 outbreaks, shows widespread occurrence across species but relatively low mortality (139 deaths). This suggests that while the economic impact through production losses and trade restrictions may be high, disease control through routine vaccination can be effective in reducing fatalities.
Diseases like Verminous Pneumonia, Pneumonic Pasteurellosis, and CCPP collectively contribute to significant morbidity and mortality, especially in small ruminants. Verminous pneumonia alone caused 677 deaths over 29 outbreaks, indicating poor parasite control, especially during migration or in poorly managed housing.
Glanders, though reported in only 13 outbreaks, had a 100% case fatality rate, posing a serious zoonotic threat. Its persistence also indicates lapses in equine health monitoring and border control measures.
Diseases like Lumpy Skin Disease (LSD) and HPAI (Bird Flu), though limited to single-year outbreaks, caused massive morbidity and mortality. LSD in 2022–23 recorded 148,051 cases with over 12,000 deaths, and Bird Flu in 2020–21 saw 5,786 deaths. These outbreaks demand robust emergency response frameworks and interdepartmental coordination.
With over 30 combined outbreaks and around 700 deaths, sheep and goat pox remain important transboundary diseases. Their seasonal pattern and migratory spread necessitate regular immunization of at-risk populations.
While numerically small, diseases like rabies and brucellosis have public health implications. Rabies showed complete fatality in detected cases, demanding stronger surveillance and stray dog population management. Brucellosis, although not fatal to animals, poses a significant zoonotic risk and economic burden via reproductive losses.
Table No. 4: Summary of Major Livestock Disease Outbreaks in Himachal Pradesh (2003–2024) reported by Department of Animal Husbandry, HP.
	Disease
	Outbreaks
	Morbidity
	Mortality

	PPR
	85
	29,628
	6,271

	FMD
	63
	2,822
	139

	Verminous Pneumonia
	29
	4,090
	677

	HS (Haemorrhagic Septicaemia)
	29
	746
	408

	Sheep Pox
	19
	1,720
	560

	Goat Pox
	11
	504
	161

	CCPP (Contagious Caprine Pleuropneumonia)
	12
	2,635
	549

	Glanders
	13
	81
	81

	Rabies
	6
	20
	20

	Pneumonic Pasteurellosis
	7
	321
	52

	Brucellosis
	3
	65
	0

	Enterotoxaemia
	3
	168
	40

	Coccidiosis (including avian)
	6
	654
	113

	Foot Rot
	1
	784
	0

	Contagious Ecthyma
	2
	140
	50

	Newcastle Disease
	1
	850
	850

	HPAI (Bird Flu)
	1
	5,786
	5,786

	LSD (Lumpy Skin Disease)
	1
	148,051
	12,018

	Others (BQ, ASF, etc.)
	~25
	~2,000+
	~500+



5. Conclusion
The pattern of infectious diseases in Himachal Pradesh’s livestock highlights the urgent need for strategic and targeted interventions. Common diseases with high prevalence such as PPR and verminous pneumonia demand immediate and sustained control efforts. At the same time, less frequently reported infections should not be overlooked, as they may be underreported or go undiagnosed due to limited surveillance. Contributing factors include the state’s challenging geography, limited veterinary infrastructure, and gaps in disease reporting and diagnostics.



To address these issues, a comprehensive strategy is needed. This should include expanding diagnostic facilities, deploying mobile veterinary units to remote areas, ensuring regular vaccination drives, and educating farmers on early disease detection and biosecurity. Strengthening policy frameworks, improving disease reporting systems, and investing in veterinary research will also be essential. While diseases like FMD and HS remain endemic but controllable, others especially PPR, respiratory infections, and emerging zoonotic threats continue to significantly affect livestock productivity and public health. Therefore, timely vaccination, monitoring of migratory flocks, rapid response to outbreaks, and better control of zoonotic diseases are crucial to protect both animal health and farmer livelihoods in the region.
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