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Abstract 
Yak (Bos grunniens) is one of the lesser-known cattle breeds of Nepal. The present study embodies the field-based 

observations of yak rearing tracts in the two sites of Mustang district. Phenotypic information on conformation 

and traits at the farmer level was collected through direct measurements of different body parts questionnaires. 

Body measurements were taken during the survey, visual estimation, and measurement of adult yaks and were 

based on interviews with yak herders. A total of 34 adult yaks were randomly selected to measure the different 

elevated sites in the upper and lower mustangs of their native tracts during June 2024. Descriptive and inferential 

statistical methods were used in data processing and data interpretation. The overall morphometric traits of body 

length, heart girth, wither height, ear length, horn length, rump length, rump length, tail length, skull length and 

muzzle circumstances found in upper mustang were found to be 106.56±1.28 cm, 140.16±1.60 cm, 101.82±1.16 

cm, 13.07±0.23 cm, 30.14±1.15 cm, 33.75±0.68 cm, 33.21±0.52 cm, 34.44±0.61 cm, 41.82±0.65 cm and 

35.98±0.67 cm respectively. Most traits showed significant positive correlations at the 5% (p < 0.05) and 1% (p 

< 0.01) levels. Specifically, the correlation between body length and wither height was 0.381, significant at the 

5% level. The correlation between body length and ear length was 0.494, and between body length and horn 

length was 0.526, both significant at the 1% level. Similarly, the correlation between body length and rump length 

was 0.491, significant at the 1% level. The correlation between wither height and ear length was 0.536, while the 

correlation between wither height and horn length was 0.494, both remained significant to body length. 
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I. Introduction 
Yak (Bos grunniens), a high-altitude bovine species, plays a vital role in the livelihoods of Himalayan 

communities in Nepal. These animals are reared primarily above 3,000 m in mountain districts such as Dolpa, 

Mustang, Manang, Humla, and Solukhumbu. Owing to their unique adaptability to extremely cold, rugged terrains 

and sparse vegetation, they are indispensable for the survival of communities in these remote areas (Joshi et al., 

2021). Yaks are found in the Himalayan region, including Nepal, China, Bhutan, and India, as well as Mongolia 

and Russia. China has the largest population of domesticated yaks, while wild yaks are predominantly found on 

the Tibetan Plateau. In Nepal, yaks are integral to the economy and culture of high-altitude communities. They 

provide essential resources such as milk, meat, wool, and transportation services while also playing an important 

role in local social and cultural practices (Dong, 2016). Yak rearing in Nepal follows traditional practices, 

characterized by extensive grazing systems with minimal emphasis on selective breeding. However, interest in 

improving yak productivity through selective breeding and modern techniques is growing. Crossbreeding with 

high-altitude cattle such as the local Siri has been practiced to improve milk production and adaptability (Joshi et 

al., 2020). Yak populations in Nepal have been declining over the years. Kharel (2000) attributed this reduction 

to factors such as increased crossbreeding, a shift from agriculture to the tourism industry, predation, diseases, 

reduced availability of fodder, and declining interest among herders. Despite these challenges, yaks remain a 

multipurpose livestock species, providing milk, meat, wool, hides, and dung for fuel. They are also indispensable 

as pack animals, facilitating trade and transportation in challenging mountainous regions (Tulachan, 2019). 

Presently, yak production does not yield high economic returns compared with those of other enterprises. 

Enhancing the productivity of both purebreds and crossbreds is essential for sustaining yak farming in Nepal 

(Sherchand & Karki, 1996). The domestic yak (Bos grunniens) and the wild Himalayan yak (Bos mutus) are the 

two primary yak types in the country, with the latter being found primarily in high-altitude areas (Smith, 2018). 

Yaks are characterized Phenotypic level (Neopane and Shaha,2002). Very few studies have been conducted on 

the phenotypic characterization of yaks in Nepal, as highlighted by Neopane et al. (2002), Shrestha and Shrestha 

(1998), M Kharel (2000), J Shrestha et al (2019) and Gorkhali et al. (2021), along with limited research on 
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production systems. There is noticeable variation in yak sizes between the lower and upper regions of the 

Himalayan range. The absence of a well-structured breeding program and organization (Wiener et al., 2003), 

along with insufficient data on the genetic and phenotypic diversity and the current status of existing yak genetic 

resources (ILRI, 2014), poses a risk of irreversibly losing the genetic diversity and distinctive traits of yaks. This 

loss could jeopardize the agro-ecological balance and socio-cultural heritage of the entire system. Therefore, it is 

crucial to urgently document the genetic and phenotypic diversity of yak populations and develop strategies for 

their sustainable conservation. 

To validate and compare previous findings, this study was carried out in different regions of Mustang 

district, with a focus on the upper areas of Lomanthang and the lower regions of the district. The main objective 

of this study was to evaluate the productive performance and linear body measurements of adult yaks in Mustang 

district. This information is expected to contribute significantly to the development of effective yak improvement 

strategies. 

 

Yak status of Nepal Province: Yak/chauries distribution in Nepal 

Table 1. Province-wise and year-specific populations of yaks and chauries in Nepal 

Province 2070/71 2071/72 2072/73 2074/75 2075/76 2076/77 2077/78 2078/79 

Koshi 21850 22110 22797 21377 21377 21293 17787 17596 

Bagmati 11651 11774 12484 11527 11527 11935 14493 14407 

Gandaki 10722 10859 14823 15765 15765 13997 12181 10217 

Karnali 25385 25298 17773 19646 19646 21761 19846 19417 

Sudurpaschim  969 892 1225 1225 1003 1079 924 

Total 69608 71010 68769 69540 69540 69989 65386 62561 

MOALD, Statistical Information (2023) 

 

The table presents yak data from various provinces in Nepal over the fiscal years 2070/71 to 2078/79. 

Koshi Province shows an initial upward trend, reaching a peak of 22797 in 2072/73, followed by a steady decline 

to 17596 in 78/79. In Bagmati Province, the values remain relatively stable, with slight fluctuations and a notable 

increase in 2077/78 before dipping slightly to 14407 in 2078/79. Gandaki Province shows an upward trend up to 

15765 in 2074/75, followed by a consistent decline, ending at 10217 in 2078/79. Karnali Province starts with the 

highest value of 25385 in 2070/71, experiences a sharp decrease in 2072/73, and fluctuates in subsequent years, 

settling at 19417 in 2078/79. Finally, Sudurpaschim Province records the lowest values overall, with slight 

variations, ranging from 892 in 2071/72 to a peak of 1225 in 2074/75. In summary, the data illustrate varied trends 

across the provinces, with some showing growth while others experiencing declines of yak/ chauries population 

in Nepal. 

 

Yak Breeding in Nepal 

Yak breeding in Nepal is practiced primarily in high-Himalayan regions, including districts such as 

Dolpa, Mustang, Manang, Rasuwa, Solukhumbu, and Taplejung, where the cold, high-altitude environment is 

ideal for yak rearing. Yaks crossbred with local cattle (Bos indicus) produce hybrids such as "Chauri" and "Jhopa," 

which are more productive and better suited to lower altitudes.  Chauries and Jhopkyos production (kind of 

hybridization) in Nepal is unique in the world. They represent a small proportion of total cattle population in the 

country; however, are very important commodity for mountain and high hill people (Shrestha and Shrestha, 1998). 

However, yak farming faces several challenges, including a declining yak population, low productivity, 

inadequate veterinary services, and the impact of harsh environmental conditions such as heavy snowfall and 

predation by wild animals such as snow leopards. Conservation efforts, including preserving yak genetic diversity 

and improving breeding practices, along with research, development, and policy support, are crucial to sustaining 

yak farming in Nepal and enhancing the livelihoods of mountain communities. 

The Government of Nepal has initiated efforts to prevent inbreeding in yak populations by facilitating 

the exchange of male yaks between different breeding sites. This practice helps maintain genetic diversity within 

the yak population and improves overall herd health and productivity. Inbreeding, which occurs when closely 

related animals are mated, can lead to reduced fertility, increased susceptibility to diseases, and lower 

productivity. By exchanging breeding males, the government ensures that genetic material is diversified, reducing 

the risks associated with inbreeding. This intervention is particularly crucial in remote Himalayan regions, where 

isolated yak herds are relatively prone to inbreeding due to limited breeding stock. These programs also highlight 

the need for continuous monitoring and support to improve yak farming practices and conserve the genetic 

diversity of Nepal's yak population. Purebred mating among yaks in the subalpine region of Nepal is not very 

popular because of its relatively low productivity (Kharel, 2000). Domestic yaks play a vital role and often serve 

as the sole means of livelihood for transhumant agro-pastoralists in these regions, supplying milk, meat, wool, 
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hair, and hides (Khan et al., 2016; Rasool et al., 2000). Hybridization between yaks and local hill cattle has 

resulted in hybrids known as chauries, which are valued for their increased milk production (Barsila et al., 2014; 

Barsila et al., 2016) and ability to thrive in the middle hills (Barsila et al, 2014; Barsila.,2015; Bhatta et al., 2015, 

Sapkota et al., 2024), however, this practice is in declining trend due to poor labor available for herding, although 

their milk is known for good nutritional quality ( Marquardt et al., 2018).The metabolic and behavioral differences 

in the purebred yak and its hybrids with cattle, however, have also been reported(Barsila et al., 2013a; Barsila et 

al., 2013b). 

Despite their importance, organized breeding programs are limited, leading to challenges such as 

inbreeding, low productivity, and a declining purebred yak population (Shrestha & Gurung, 2020). Declining 

population: Climate change: Rising temperatures and erratic snowfall patterns affect pasture availability and yak 

health (Paudel et al., 2018). There are cross-breeding issues. Overreliance on crossbreeding for chauries threatens 

the genetic purity of native yaks, reducing their adaptability to high-altitude conditions (Bhatta et al., 2015). 

Limited research and support are needed. There is insufficient investment in yak breeding research, veterinary 

services, and organized breeding centers in Nepal (Shrestha & Gurung, 2020). Genetic conservation is needed to 

establish gene banks, and in situ conservation programs can help preserve purebred yaks. Scientific Breeding 

Programs: The use of artificial insemination (AI) and selective breeding can improve productivity and genetic 

diversity. Capacity Building, training yak herders on modern husbandry practices and sustainable pasture 

management is essential. Policy Support: The government should prioritize yak farming through subsidies, 

improved veterinary care, and infrastructure development in remote regions (Joshi et al., 2021). The Government 

of Nepal, through the Ministry of Agriculture and Livestock Development and the Cabinet, has decided to observe 

Baishakh 7 as National Yak Day every year (Himalaya times 2024). This significant decision aims to support the 

conservation and promotion of Nepal's yaks. It is a commendable step for yak owners and all Nepalese, 

highlighting the importance of our indigenous breeds and reaffirming the government's commitment to their 

preservation. 

 

II. Materials And Methods 
Study area 

Mustang District, located in Gandaki Province, is one of its eleven districts, covering an area of 3,573 

km2. As of the 2011 census, it had a population of 13,452, making it the second least populated district in Nepal. 

This remote district lies between Manag to the east, Nepal's least populated district, and Dolpa to the west, which 

ranks third in terms of sparse population density. The region experiences an average annual rainfall of less than 

260 mm, particularly in Jomsom, which is located in Lower Mustang, due to its position in the rain shadow region 

of the Himalayas. While spring and autumn remain predominantly dry, the summer monsoon brings some rainfall, 

averaging 133 mm annually between 1973 and 2000. Mustang's climate exhibits significant temperature 

variations, with mean minimum monthly temperatures decreasing to -2.7°C in winter and maximum temperatures 

reaching 23.1°C during summer. Both diurnal (day‒night) and annual temperature fluctuations are substantial, 

highlighting its arid and extreme climate. 
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Fig. 1. Map of Mustang district indicating the upper and lower mustang. 

 

Sampling and data collection 

Data was collected through Yak farm visits and interactions with yak owners and Yak caretakers using 

a structured and modified questionnaire. The sampling sites were selected from native yak habitats, and a total of 

34 yaks from two locations, one in upper Mustang (Lomanthang rural municipality ward no. 5) and in lower 

Mustang (Thasang rural municipality, Nupsang), were assessed for various linear body measurements. The yaks 

sampled were adult yaks, exhibiting black, white, or mixed coat colors. Morphometric traits, including body 

length (from the point of the shoulder to the point of pin bone), heart girth, wither height, head length, horn length, 

and tail length, were measured via a measuring tape. All morphometric data were recorded in centimeters. These 

measurements provide valuable insights into the performance of yaks in the Mustang district. (fig 1). 

 

 
Fig. 2. Measurement of tail length and wither height at upper Mustang (Lomangthan-5) 

 

 
Fig 3. Measurement of ear length at Lower Mustang (Thasang-2)      

Fig 4. Yak grazing areas at lower Mustang 
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Statistical analysis 

Descriptive and inferential statistical methods were used in data processing and data analysis. 

 

III. Results And Discussion 
The average means and standard errors of the phenotypic traits of the yak population across different 

localities are presented in Table 2. The overall mean values for body length, heart girth, wither height, ear length, 

horn length, rump length, rump width, tail length, head length, and muzzle circumference were 106.56±1.28 cm, 

140.16±1.60 cm, 101.82±1.16 cm, 13.07±0.23 cm, 30.14±1.15 cm, 33.75±0.68 cm, 33.21±0.52 cm, 34.44±0.61 

cm, 41.82±0.65 cm, and 35.98±0.67 cm, respectively. In comparison, Das et al. (2008) reported higher values for 

Indian yaks, with a body length of 133.2±2.62 cm, wither height of 127.9±0.85 cm, and heart girth of 182.4±1.814 

cm. Similarly, the body length of Chinese yaks has been reported to range from 112-170 cm (Cai ,1985), 

indicating significantly larger body dimensions than those of Nepalese yaks, whose body length in this study 

ranged from 105-107 cm. The morphological characteristics recorded in this study provide critical information 

for the effective management and conservation of yak genetic resources. These data are essential for identifying 

phenotypically superior yaks, which can be used for targeted selection and breeding improvement strategies. 

 

Table 2. Morphological measurements of Yaks (mean± SE) in the Mustang district 
Traits Lower Mustang (n=16) Upper mustang (n=18) Overall mean (n=34) 

Body length (cm) 105±1.86 107.67±1.78 106.56±1.28 

Heart Girth (cm) 141.781±2.54 138.72±2.01 140.16±1.60 

Wither height (cm) 103.88±1.61 100±1.59 101.82±1.16 

Ear length (cm) 13.55±0.36 12.65±0.28 13.07±0.23 

Horn length (cm) 27.27±1.82 32.69±1.22 30.14±1.15 

Rump length (cm) 32.46±1.02 34.88±0.85 33.75±0.68 

Rump width (cm) 33.5±0.66 32.94±0.81 33.21±0.52 

Tail length (cm) 32.69±0.82 36±0.737 34.44±0.61 

Head length (cm) 42.59±0.99 41.13±0.85 41.82±0.65 

Muzzle circumference (cm) 36.40±1.07 35.61±0.87 35.98±0.67 

Source: Field data, 2024. 

 

Table 3. Correlations between various phenotypic traits of yak 
Phenotypic traits Body length 

(cm) 
Wither height 

(cm) 
Ear length 

(cm) 
Horn length 

(cm) 
Rump length 

(cm) 

Body length (cm) 1 0.381* 0.494** 0.526** 0.491** 
  

0.026 0.003 0.001 0.003 

Wither height (cm) .381* 1 .536** 0.187 0.236 
 

0.026 
 

0.001 0.289 0.179 

Ear length (cm) .494** .536** 1 0.03 0.09 
 

0.003 0.001 
 

0.865 0.611 

Horn length (cm) .526** 0.187 0.03 1 .494** 
 

0.001 0.289 0.865 
 

0.003 

Rump length (cm) .491** 0.236 0.09 .494** 1 

* Correlation is significant at the 0.05 level (2-tailed). 

** Correlation is significant at the 0.01 level (2-tailed). 

 

The table to revealed that correlation between various morphometric parameters of yak in the study 

areas. Most traits showed significant positive correlations at the 5% (p < 0.05) and 1% (p < 0.01) levels. 

Specifically, the correlation between body length and wither height was 0.381, significant at the 5% level. The 

correlation between body length and ear length was 0.494, and between body length and horn length was 0.526, 

both significant at the 1% level. Similarly, the correlation between body length and rump length was 0.491, 

significant at the 1% level. The correlation between wither height and ear length was 0.536, while the correlation 

between wither height and horn length was 0.494, both significant at the 1% level. 

 

IV. Conclusions 
The performance and body measurements of yaks under field conditions in the Mustang district have 

provided valuable insights into their current status. These findings shed light on the physical traits and overall 

conditions of yaks in the region in early spring, highlighting their adaptability to high-altitude environments. 
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However, further research is essential to improve the productivity and long-term sustainability of yak farming. 

Yak farming in Mustang is traditionally practiced, with limited commercialization. It primarily serves as a 

supplementary source of income and fulfills the basic needs of farming households. Despite its importance, yak 

farming faces several challenges, including water scarcity, inadequate veterinary services, declining interest 

among younger generations, limited farmer awareness, predation by wild animals, and the adverse effects of 

heavy snowfall. Yak breeding plays a vital role in supporting high-altitude agriculture and sustaining mountain 

communities in Nepal. However, issues such as genetic erosion, climate change, and insufficient policy support 

pose significant threats to the viability of yak farming. Addressing these challenges requires immediate action. 

Strengthening conservation efforts, modernizing husbandry practices, and introducing scientific breeding 

methods are critical for enhancing the sustainability and productivity of yak farming in Nepal. Efforts should 

focus on conserving genetic diversity, improving yak production systems, and implementing targeted breeding 

strategies to ensure the long-term viability of this important livestock species. 
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