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Abstract 
Field survey on the distribution ecology, habitat use and conservation of Chestnut-breasted 

Partridge in Thrumshingla National Park was carried out from January to March, 2015. Data 

were collected at an altitude of 900 m, 1,200 m, 1,500 m, 1,800 m, 2,100 m, and 2,400 masl. The 

result showed that the Chestnut-breasted Partridge is a secretive and difficult to observe and 

photograph bird species. This Partridge preferred to inhabit in altitude ranging from 1,100 m to 

2,100 m with the mean altitude of 1,596 ± 473.73 SD, in a warm temperate broadleaved forest. 

The Partridge was primarily found at an altitude of 1,500 m during the month of March. There 

was strong correlation between the bird sightings and the vegetation diversity, W (125) = .195, p = 

.013, and between bird sighting and species richness indices, W (125) = .205, p = .010. There was 

a significant association between shrub coverage and the presence of Partridge, W (125) = .195, p 

= .013. The Partridge uses shrub coverage between 20% and 90% (N = 125) with the mean 

presence of shrub cover, 50.56 ± 17.64 SD. Partridge preferred to inhabit the shrub land with 

higher species diversity, H’ = 1.88 dominate with undergrowth bamboo (RD = 29.25%) for 

foraging with better concealment. The bird preferred south east and north east aspects; W (125) = 

.220, p = .005, and used slopes ranging between 30º – 45º during the cold winter months. The 

maximum population density per km2 is (1.6 ± 0.50) of Partridge was recorded in the month of 

March and the minimum population was recorded in February (1 ± 0.00). The most conservation 

threats to the Partridge are cattle grazing (45.6%) and tree felling (8.8%). There was a significant 

association between threat types and the presence and absence of bird, F2 (2) = 10.14, p = .006.   

This indicates that the presence of threats can influence the survival of Partridge to decline in 

population and becomes more vulnerable to the predator with the habitat disturbances. The semi-

structure interview resulted that respondents from Saling village (28.60%) and Sengor village 

(14.30%) said that the population trend of Partridge has increased over the last five years. But, 

5.7% of Sengor respondents responded that the population trend was decreasing over the last five 

years. The cause of population decline over the last five year could be due to poaching as 

13.20% of the total respondents feel that poaching is being done for meat and feather for 

traditional arrow.  
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CHAPTER ONE 
Introduction 

 

1.1  Background 

The Kingdom of Bhutan, located in between 27°35’–27°45’N and 95°10’–95°40’E, has 

been fairly covered by ornithological surveys (Choudhury, 2007) and the entire country forms a 

part of Eastern Himalayan Endemic Bird area (Stattersfield et al., 1998). From the biological 

significance perspective, Bhutan has been recognized as one of the ten global “hot spots” by 

environmentalists for its high level of biodiversity and its associated potential threats. The 

richness of Bhutan’s natural environment accounting for the wide range of flora and fauna is 

attributed to the combination of the Palearctic and Indo-Malayan biogeographic zones (National 

Environment Commission, 1994).  

The country has an extensive protected area system, encompassing 51.25% of its land area 

and covering the full range of the nation’s major ecosystem types. The Thrumshingla National 

Park (TNP) is one of the five national parks of Bhutan that was established in 1998 to ensure the 

conservation of biodiversity in the central belt of the country (Inskipp et al., 2000). TNP covers 

905.05 km2 of Bhutan’s geographical area and is located in between 700 to 4,400 metres above 

mean sea level. TNP is home to some of the world’s most endangered flora and fauna and has 

spectacular scenic views, including from that of lush sub-tropical broadleaved forest to beautiful 

alpine meadows. Six species of globally threatened birds are found in TNP, namely the Rufous-

necked Hornbill (Aceros nepalensis), Rufous-throated Wren-babbler (Spelaeomis caudatus), 

Satyr Tragopan (Tragopan satyra), Beautiful Nuthatch (Sitta formosa), Ward’s Trogon 

(Harpactes wardii) and Chestnut-breasted Partridge (Aroborphila mandellii) (Bhutan Trust 

Fund, 2014). 

The Chestnut-breasted Partridge belongs to Phasianidae family and is classified as a 

vulnerable species by the IUCN Red LIST, owing to its declining population (Birdlife 

International, 2012). Its number in the wild is estimated to range between 2,500 to 9,999 mature 

individuals. The bird is resident in the undergrowth of evergreen forest, including bamboo, often 

close to streams, from perhaps as low as 350 m to 2,500 m, but primarily at 1,700 m to 2,000 m 

based on recent records (Spierenberg, 2005). 
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Birdlife International (2010) indicates that the world’s biodiversity is being lost faster than 

ever. The world’s governments have made commitments through the Convention on Biological 

Diversity (CBD) to tackle this issue, and the CBD has proposed 20 targets of which the 12th 

CBD strategic goal of 2020 is to safeguard ecosystem, species and genes where “extinction and 

decline of threatened species is prevented and their status improved.”  

Mainly due to anthropogenic activities, the Himalayan region has lost its biodiversity to a 

large extent. Increasing demand of natural resources has attracted people from outside to this 

region, leading to resource depletion and degradation of the area. Rapid population growth and 

economic development is also responsible for overexploitation of natural resources in this 

hotspot.  

 

1.2  Problems statement 

In Bhutan, 14 species of birds have been identified as globally threatened species by Birdlife 

International and 3 of these are found in the TNP, where they probably breed (Inskipp et al., 

2000). Chestnut-breasted Partridge is globally threatened and is a restricted-range species. It is 

rare and native to the park, but probably residential in warm broadleaved forest with bamboo, 

between 1,860 m to 1,980 m in Yongkhala and Namling. The primary threats to its habitat are 

clearing of forest for shifting cultivation, livestock grazing, forest fire, plantation, timber 

harvesting, collection of non-wood forest products and developmental activities such as 

hydropower plants, power lines and road construction (Birdlife Data Zone, 2014). The 

broadleaved evergreen forests is known to harbor maximum diversity of flora and fauna 

(including Chestnut-breasted Partridge). They are now on the verge of habitat loss and 

degradation at the expense of rapid socio-economic developments that have proceeded apace in 

recent years.  

Yet, no research has been carried out for this particular species with respect to the 

distribution ecology, conservation status, habitat use and its threats in TNP. Limited information 

is available on this bird in TNP as well as in Bhutan. Therefore, it was crucial to have adequate 

quantitative information on the habitat requirements of this bird for its conservation and 

management of its critical habitat before it is severely affected. As Karmakar et al. (2010) stated, 

the loss of biodiversity is a serious irreversible phenomenon and the Himalayan hotspot demands 

greater attention owing to its maximum percentage of endemic threatened bird species. 
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1.3  Objective 

1. To assess the conservation threats and distribution ecology of Chestnut-breasted Partridge 

in Thrumshingla National Park. 

2. To assess the preferred habitat used by the Chestnut-breasted Partridge in Thrumshingla 

National Park. 

3. To serve as a bench mark for maintaining database on Chestnut-breasted Partridge for 

researchers with the findings for Thrumshingla National Park. 

 

1.4  Expected outcome 

The study on Chestnut-breasted Partridge will serve as a baseline data for the country to 

develop management plan and mitigation measures for its conservation threats. It will also 

provide knowledge on the status and the habitat preferred by the Chestnut-breasted Partridge in 

Thrumshingla. During the research period conservation awareness will also be created in the 

research area which will encourage conservationists, interested people or students to take up 

further studies on birds of Bhutan. At present, Bhutan lacks expertise on bird conservation. 

Scientific and reliable data collected on the bird’s distribution ecology, preferred habitat use 

and density along the altitudinal gradient in different habitats (900 m, 1,200 m, 1,500 m, 1,800 

m, 2,100 m and 2,400 masl) in TNP will help to inform the conservationist, policy makers and 

the higher authorities in formulating and implementing appropriate conservation plans. It will 

also guide the researchers to revisit and study the area in future to understand its altitudinal 

migration including its adaptation to habitat changes. 

The information will also help to improve Bhutan’s reputation as a biological hotspot and 

thus bring in more revenues through ecotourism as well as through donors. The revenue 

generated thus will ultimately help to conserve the bird and its habitat in a better way.  
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CHAPTER TWO 
Literature Review 

 

2.1  Species extinction 

Species extinction is disastrous for biodiversity conservation. Protection of biodiversity and 

prevention of extinction of endemic species are the greatest challenges to conservationists 

(Karmakar et al., 2010). IUCN defines biodiversity as a term to describe the variety of life on 

earth. It is the wide variety of ecosystems and living organisms: animals, plants, their habitats 

and their genes. However, many of these species are estimated to be going extinct at the rate 

from 100 to 1,000 times faster than in any geological time (Pimm et al., 1995). Moreover, there 

is reason to believe that these extinctions are associated with economic and social losses 

(Markandya and Chiabai1, 2011). 

According to Birdlife International’s assessment, globally, a total of 1,313 bird species are 

threatened with extinction IUCN Red List, 2012. Of these, 197 are considered Critically 

Endangered and are on the brink of extinction. These species have tiny population and 

distribution range, which are rapidly declining owing to the unsustainable farming practices, 

introduction of invasive species, logging, hunting, and other threats (Birdlife International, 

2013). For instance, the population of Sichuan Partridge (Arborophila rufipectus) in China is 

declining fast as a result of forest fragmentation. Conservationists suggest to conserving the 

successional broadleaved forest for its habitat restoration (Liao et al., 2007). 

 

2.2  Limitation  

People have tremendous impacts on wildlife habitats worldwide. Approximately, half of the 

Earth’s land area has been transformed for human use: 11% each for farming and forestry, 26% 

for livestock pasture, and about 2 to 3% for development of housing, industry, services, and 

transportation (IMBD, 2000). 

UNDP (2000) reported that the conservation and sustainable use of biological resources 

have emerged as major challenges in Nepal. Degradation of natural resources and the 

corresponding loss of biodiversity in mountain ecosystem is an issue of primary concern. Forest 

has become more degraded and the habitats are being converted to farmlands separating many 

protected areas from the surrounding landscapes. Nepal has however encouraged and emphasised 
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on community forest management. The country’s economic stagnation has increased the 

population and its dependencies on forest resulting on continued depletion of forest resources. 

Nijman (2003) has also reported that the continuing loss and degradation of habitat and trappings 

are some of the concerns to the survival of Chestnut-bellied Hill Partridge (Arborophila 

javanica) in Indonesia. 

In Bhutan, depletion of forest resources in and around the settlements is the major concern 

against biodiversity conservation. Deforestation, poaching, overgrazing and human-wildlife 

conflict are some of the conservation challenges. In TNP, winter migration of cattle by park 

residents and overgrazing by livestock deplete the forest resources. At the same time migration 

practice’s also paves ways for human-wildlife conflict (WWF, 2009). The Bhutanese (2014) 

reported that the lack of conservation effort has exacerbated the disruption of the primary habitat 

of the currently healthy breeding population of Ruddy Shelduck (Tadorna ferruginea) in 

Punatsangchu with indiscriminate excavation and alteration of Punatsangchu river banks for its 

resources (sand and boulder), mainly to fulfill the huge demands of Punatsangchu hydropower 

project and other constructions in the valley. The shrinking Punatsangchu habitat has forced the 

birds to look for alternative stamping ground. 

In Sikkim, five endemic species, namely Chestnut-breasted Partridge (Arborophila 

mandellii), Wedge-billed Wren babbler (Sphenocichla humei), Rufous-throated Wren babbler 

(Spelaeornis caudatus), Ward’s Trogon (Harpactes wardii) and Giant Babax (Babax waddelli) 

were not observed during the course of the study on “Status and distribution of endemic and 

threatened birds of the Eastern Himalaya in Sikkim, India” (Acharya & Vijayan, 2010). Among 

these species, Chestnut-breasted Partridge was reported to occur in Zone I (< 900m) - tropical 

semi-deciduous forests; Zone II (900 - 1,800m) - tropical moist and broadleaved forests; Zone III 

(1,800 - 2,800m) - temperate broadleaved forests.   

These zones are comparatively similar to that of in Bhutan. It ranges from subtropical zone 

(150 to 2,000 m) with tropical or subtropical forest; Temperate Zone (2,000 to 4,000 m) with 

conifer or broadleaved forests; Alpine meadows (4,000 m and above) with meadows and 

grassland (Tourism Council of Bhutan, n.d).  Most of the broadleaved forest was found to be 

valuable for bird species in the breeding season and in winter. But in all types of forest, a well-

developed bamboo understory supports rare and specialty species such as Chestnut-breasted 
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Partridge, Satyr Tragopan, Broad-billed Warbler, Slender-billed Scimitar Babbler, Wedge-billed 

Wren babbler and Parrotbills (Inskipp et al., 2000) 

 

2.3  Chestnut-breasted Partridge in Bhutan 

Arborophila belongs to galliform group, Phasianidae family, and is native to Asia (Liao et 

al., 2008). The genus is recorded with only three species namely, Hill Partridge (Arborophila 

torqueola), Rufous-throated Partridge (Arborophila rufogularis) and Chestnut-breasted Partridge 

(Arborophila mandellii) in Bhutan (Inskipp et al., 2011). The Chestnut-breasted Partridge is 

endemic to the eastern Himalayas, north of the Brahmaputra, and is known from Bhutan, West 

Bengal (Darjeeling only), Sikkim and Arunachal Pradesh, and south east Tibet, China (Fuller et 

al., 2000).  

In recent years, some information on distribution and vocalizations (call or song) by the 

Chestnut-breasted Partridge were recorded by some enthusiastic birder and Ornithologist. Seven 

calls were recorded in April, 1998 (King, 1998), one was heard in April, 1998 (Farrow, 1998), 

one on 1 May, 1998 (Inskipp and Inskipp, 1998), three to four were heard on 16-18 April, 1999 

(Farrow, 1999), one was heard on May, 1999 (Bishop, 1999), one was heard in April, 1999 

(Holt, 1999), four were heard on 23 April, 2000 (Farrow, 2000), a pair duetted on 13 and 14 

May, 2000 (Bishop, 2000), and one was heard in between 18 April  to 5 May, 2012 (Farrow, 

2012).  

The songs or calls of birds released on year 2011 by Ugyen Wangchuck Institute for 

Conservation and Environment, Lamaigonpa, Bhutan, depicted that the Hill Partridge 

(Arborophila torqueola) gives similar calls to that of by Chestnut-breasted Partridge from a 

distance, and can cause confusion as they both occur in same forest areas. Similarly, Sichuan 

Partridge (Arborophila rufipectus) calls are fairly distinguishable if heard clearly. However, the 

Spotted Laughingthrush (Garrulax ocellatus), which occurs in same forest areas, can sometime 

give similar calls causing confusion. Accordingly, some attention has to be put on to records of 

birds call while on data collection (Bo et al., 1998). 

 

2.4  Morphology  

Chestnut-breasted Partridge is distinguishable from other Partridge belonging to the same 

genus by the presence of white half-collar and broad chestnut breasted-band. It also has rufous-
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orange ear-coverts, throat and foreneck and chestnut breast, black spotting on ear-coverts and 

sides of neck, and grayish supercilium. The lower breast to vent is gray marked on flanks with 

chestnut white and the under tail coverts is olive with white spots and rufous mottling 

(Sathyakumar and Kalsi, 2007).  

 

2.5  Feeding habits 

Foraging Partridges create a characteristic scrapes valuable and important for confirming 

their presence (Liao, 2006). Like all the bird species, it forages during the early morning and late 

afternoon, feeding more often on cloudy days. Being ground dwelling bird, it forages at the edge 

of the forest or deep in the undergrowth, scratching in few localized area rather than a large area 

(Johnsgard, 1986). 

 

2.6  Seasonal altitudinal migration 

Many species exhibit seasonal altitudinal migration due to cold (Berthold et al., 1990; 

Berthold, 2003), which suggests that the degree of migration in natural populations can be 

rapidly influenced by environmental or demographic factors. The degree of migration within a 

population may depend on the availability of suitable sites and the costs associated with 

migration (Alexander, 1998). The most remarkable aspect of migration   in birds is the precision 

with which it occurs in both space and time. Individuals sometimes often travel extensive 

distances between much localized breeding and nonbreeding sites and they do so with significant 

temporal regularity (Berthold, 1996 and 2001; Styrsky et al., 2004). Within a single species, 

populations may be completely migratory, completely sedentary or partially migratory 

(Lundberg, 1988; Dingle, 1996; Taylor and Norris, 2007). 

Many species in the TNP are altitudinal migrants descending to winter in warm broadleaved 

forest. The warm broadleaved forests around and below Saleng (1,270 to 1,700 m) in the core 

area of the park were found to be entirely rich in bird species and numbers (Inskipp et al., 2000). 

The first altitudinal migration study by Norbu et al. (2013) in Thrumshingla National Park 

confirmed that Satyr Tragopans are partial altitudinal migrants, which moves to higher elevation 

in winter. This study tracked individual birds throughout an annual migratory cycle with the help 

of high resolution GPS telemetry. The birds moved to lower or higher elevations either by 

traversing parallel to mountain ridges or by crossing multiple mountain passes. Similarly, 
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Namgay (2013) observed the occurrence of Satyr Tragopan between the elevation ranges of 

2,300 to 3,900 m during winter.    

Chestnut-breasted Partridge is confined in a small area and is a restricted range species 

found only in Namling and Saling area under Mongar Dzongkhag. This research finding 

confirmed that the Chestnut-breasted Partridge lives in coveys of 1 to 2 birds during winter, 

however the Sichuan Partridges live in coveys of 4 to 6 birds in winter and, beginning in late 

March and early April the coveys break up and males initiate territorial behavior (Liao et al., 

2007). Many species exhibit a habitat distribution pattern in which males and females are 

specially segregated during the stationary portion of the non-breeding period. 
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CHAPTER THREE 
Materials and Method 

 

3.1  Study area 

The study was conducted in between Sengor to Namling and Latongla via Omdorpang to 

Saling under Thrumshingla National Park which fall under Bumthang and Mongar Dzongkhag. 

Vegetation comprises of Subtropical forest, below 900 m to Warm temperate broadleaved forest, 

900 m to 1,800 m, and Cool temperate broadleaved forest, 1,800 m to 2,800 m. The annual 

average temperature was 12.59 - 24.11 ºC and the annual rainfall was 907.60 mm, with high 

rainfall in the month of August and September (211.60 and 213.60 mm) in year 2014. 

(Department of Hydro-Met Services [DHMS] 2014). Vegetation is characterized by the genera 

of Altingiaceae, Anacardiaceae, Aquifoliaceae, Araliaceae, Betulaceae, Cannnabaceae, 

Combretaceae, Daphniphyllaceae, Elaeocarpaceae, Ericaceae, Euphorbiaceae, Fabaceae, 

Fagaceae, Hamamelidaceae, Juglandaceae, Lauraceae, Leguminosae, Magmoniacear, 

Marattiaceae, Meliaceae, Moraceae, Phyllanthaceae, Rhamnaceae, Rosaceae, Sapindaceae, 

Simaroubaceae, Theaceae, Ulmaceae, and Verbenacea. The tree layers are dominated by 

Castanopsis spp., Quercus spp., and Schima wallichii, Engelhardtia spicata, Persea spp. and 

Terminalia spp., and the shrub layer are dominated by Eurya spp., Rhododendron spp. and 

Bamboo (Chimonobambusa colosa) throughout the area. 
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Figure 1: Study area 

 
3.2  Survey method 

Point count sampling develop by Bibby et al. (2000) was used along the predetermined 

transects for sampling of birds. The transect line was located at the altitudinal range of  900 m, 

1,200 m, 1,500 m, 1,800 m, 2,100 m and 2,400 m above the sea level. Systematic sampling point 

count of 20 stations was conducted in each forest type along the altitudinal gradient with 200 m 

distance between transects. Circular plot of 30 m was used for collection of habitat data in each 

point. Upon sighting  the Chestnut-breasted Partridge, the number of individuals (covey size) and 

the parameters such as bird activities, GPS coordinate, elevation, aspect, slope, threats and the 

vegetation was recorded in data sheet (Annexure I) irrespective of distance of sighting and call 

heard from the transect line. Major circular plot of 12.62 m radius was laid at each call heard and 
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site of sighting to collect the data on vegetation composition, crown coverage, slope, and aspect 

(Annexure II) and minor plot of 5.64 m radius for shrub composition (Annexure III). The time 

duration at each point was 10 minutes for data recording. 

Information on the occurrence of threats posed by human disturbance to Chestnut-breasted 

Partridge was collected using semi-structured interview from the local community living near by 

the forest (Annexure IV). Sample size to be interviewed was determined based on the Yamene’s 

formula with 10% SE from the total population.  
   

3.3  Field survey 

The study was conducted during the winter months of January to March, 2015 along the 

altitudinal range of 900 m, 1,200 m, 1,500 m, 1,800 m, 2,100 m and 2,400 m above sea level.  

Each altitudinal range comprised of 20 sample plots with the transect length of 4 km each. Data 

were collected from 125 plots at all hours from morning to sunset under good weather condition. 

Since the occurrence of Chestnut-breasted Partridge was not recorded outside broadleaved forest, 

systematic plots were located in this type of habitat to compare them with sites used by the birds 

during winter season.  

 

3.4  Field equipment 

The following field equipment were used for data recording:  

� Global Positioning System (GPS) for recording plot locations (coordinates) and 

measurement of distance;  

� Sunto compass for measuring aspects and Sunto clinometers to measure slope and tree 

height; 

� Freeman diameter tape (5 m) for measuring tree diameter and Freeman’s 30 m measuring 

tape for laying circular plots;  

� Binocular and Sony Digital camera for bird observation and photography;  

� “Birds of Bhutan” by Inskipp et al. (2004) as reference for bird identification; and  

� “Know the Plants of Bhutan” by Ugyen Thinley (DoFPS) for plant identification.  
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3.5  Data analysis 

The data collected from the field were analysed using SPSS Version 16.0:  

� Kendall’s correlation test was conducted to see whether the Partridge has any specific 

habitat preference at different altitude and aspect in the winter months. 

� Kendall’s correlation test was conducted to find association between slope and Chestnut-

breasted Partridge numbers. 

� Kendall’s correlation between elevation, crown cover (%), shrub cover (%) and bird 

sighting was conducted to find association. 

� Chi-Square test was conducted to see the association between the Partridge and threats 

such as grazing, tree felling, road construction, power transmission line and hunting. 

� Shannon’s diversity index for plant species richness in bird sighting area was done to find 

the richness of plant species of area used by Chestnut-breasted Partridge and to find the 

magnitude of threats such as grazing, tree felling, road construction, power transmission 

line and hunting. 

� Geographic Information System (GIS), GIS ArcMap 9.3 was used to produce suitable 

habitat map for Chestnut-breasted Partridge in TNP. 
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CHAPTER FOUR 
Results and Discussion 

 

4.1  Altitudinal distribution, habitat use and preference  

Chestnut-breasted Partridge bird was found to be a secretive and difficult to observe and 

photograph species. These birds are elusive, cryptic and shy species.  There was no significant 

correlation in the presence of Chestnut-breasted Partridge and the altitude between 900 m to 

2,400 m; W (125) = -.07, p = .375. The Chestnut-breasted Partridge preferred to stay in all the 

altitudinal zones ranging from 900 m to 2,400 m during winter season (Table 1) but were mostly 

found to occur at the mean altitude range of 1,596 ± 473.73 SD. This indicates that the bird use 

the ecological niche of altitudinal range between 1,100 m to 2,070 m in a Warm temperate 

broadleaved forest. However, the frequency of Partridge number recorded was higher at an 

altitude of 1,500 m (Figure 2) during the month of March (Figure 3), mostly in warm temperate 

broadleaved forest. 

Availability of fruits, nuts, acorns, seeds and insects were comparatively higher with thick 

leaf litter at this elevation range of 1,500 m besides the presence of good shrubs undercover in 

which the bird may be foraging and feeding. Use of this altitude at this time of the year by the 

birds indicates that they were preparing to migrate to higher altitude in the spring. This indicates 

that the birds make partial seasonal migration from lower elevation in winter to higher elevation 

in summer and vice versa. 

Remarkably, no Chestnut-breasted Partridge was observed at an altitude of 900 m. However, 

most of the plots at this altitudinal range were located nearby human settlements and had notable 

habitat disturbances. Presence of anthropogenic activities could be one of the reasons as to why 

the bird is a restricted range specialist and is sensitive to human activities. Acharya and Vijayan 

(n.d) stated that altitude below 900 m in Sikkim was also observed to harbor maximum number 

of exclusive species such as habitat for restricted range species like Chestnut-breasted Partridge 

(Arborophila mandellii) including Phylloscopus cantata and Yuhina bakeri. 

 While in Namdapha National Park in India, calls were recorded during the afternoon and 

evening hours of 30 and 31 December in 2008 at an altitude of 2,050 m (Srinivasan et al., 2010), 

which indicates that these birds can live at 2,050 masl during winter season. Similarly, Hong-qun 

et al. (2009) and Liao et al. (2008) showed that the Brown-eared Pheasant (Crossoptilon 
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mantchuricum) and the Common Pheasant (Phasianus colchicus) select the winter foraging 

habitat below 1,200 m and the Sichuan Partridges (Arborophila rufipectus) between 1,400 m to 

1,800 m, with a slope of 5° to 15°, near trails and water sources.  

 

Table 1: Relationship between the presence and absence of Chestnut-breasted Partridge and the 

environmental variable 

  PA Alt Asp Slp CC SC 

PA 1 -0.1 .226** 0.055 -0.041 .195* 

Alt   1 .377** .253** -0.04 .364** 

Asp     1 0.102 -0.217** .165* 

Slp       1 0.039 .202** 

CC         1 -0.004 

SC 125 125 125 125 125 1 

*. Correlation is significant at (p < .05) 

**. Correlation is significant at (p < .01) 

PA = Presence_Absence; Alt = Altitude; Asp = Aspect; CC = Crown Cover; SC = Shrub Cover 

 

There was significant relationship between the number of Partridge observed and the 

vegetation diversity indices, W (125) = .150, p = .040.  Plant species richness was strongly 

correlated with the number of Partridge observed, W (125) = .205, p = .010. These indicate that 

the bird preferred to harbor in diverse vegetation with high species richness for better availability 

of food and for better concealment from the predator. Areas with high species diversity had 

higher species richness with more population of Chestnut-breasted Partridge (Table 2). However, 

there is a strong negative correlation between the altitude and the vegetation diversity index; W 

(125 = -.228, p = .000. Vegetation diversity, species richness and the species abundance declined 

with increased elevation and vice versa. The finding is supported by Acharya et al. (2011) who 

stated that the species richness differs along the elevation gradient as a result of temperature and 

precipitation variation. Liao et al. (2008) also recorded that the distribution and abundance of 

Sichuan Partridges are influenced by forest type, elevation, slope degree, and slope aspect. 

 

 



  15 
 

Table 2: Relationship between Chestnut-breasted Partridge observed and the altitude, diversity, 

species richness and the abundance along the altitudinal range 

  Partdg Alt H' S A 

Partdg 1 0.091 .150* .205** 0.055 

Alt 

 

1 -.228** -0.127 -0.064 

H' 

  

1 .413** .605** 

S 

   

1 .428** 

A 125 125 125 125 1 

*. Correlation is significant at (p < .05) 

**. Correlation is significant at (p < .01) 

   Partdg = Partridge(nos.); Alt = Altitude; H' = Vegetation Diversity; S = Species Richness; A = 

Abundance 
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Figure 2: Chestnut-breasted Partridge along the altitudinal range 
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Figure 3: Month wise occurrence of Chestnut-breasted Partridge 

 

4.2  Vegetation structure 

Trees recorded in the plots were above 1.30 m height and there were 75 species belonging to 

34 families from 6 habitat types. The three species of trees that had the highest relative basal area 

were Terminalia myriocarpa, Castanopsis tribuloides and Lithocarpus sp. The highest species 

diversity index (H’ = 2.69) was recorded at the elevation of 1,800 m and the lowest (H’ = 1.68) 

was recorded at an altitude of 2,400 m (Table 3). This is consistent with the results of the study 

conducted by Thrumshingla National Park (2008a), which noted that the greatest diversity of 

species is found in the cool-broadleaved forest (CBL) and Mixed Conifer (MC) forest in mid 

altitudes (1,500 – 3,500 masl). 

However, the diversity recorded below 1,800 masl could also be the result of the latitudinal 

differences with regional climate, geography, and structurally identical mountains located in 

different latitudinal zones (Guo et al. 2013). The three species of shrubs that had the highest 

relative basal area were Bamboo, Rhododendron sp. and Symplocus lucida. The highest shrub 

diversity index (H’ = 2.41) was recorded  at an elevation of 1,500 m and the lowest (H’ = .97) 

was recorded at 2,400 m. Based on the forest types classified as per the altitude, warm temperate 
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broadleaved forest (900 – 1,800 m) had the highest species richness that decreased with increase 

in elevation. 
The tree layers included evergreen species dominated by Acer spp., Altingia excelsa, Albizia 

lebbeck, Castanopsis spp., Cinnamomum glanduliferum, Engelhardtia spicata, Lithocarpus spp., 

Ostodes paniculata, Persea fructifera, Quercus spp., Schima khasiana, Schima wallichii, and 

Terminalia myriocarpa. Shrub layers were dominated by Bamboo, Eurya spp., Rhododendron 

spp., and Symplocus lucida. Dominance and co-dominant species were determined from the 

relative basal area (RBA). The top three dominant species changed with changes in elevation 

(Table 4).  

 

Table 3: Altitude wise shrub and vegetation diversity, richness and abundance 

Altitude H' (Shrub) H' S A 

900 m 2.30 2.66 4.25 6.6 

1200 m 1.75 2.31 3.25 6.45 

1500 m 2.41 2.16 2.9 6 

 1800 m 2.12 2.69 3.45 11.6 

2100 m 1.74 1.72 3.25 7.85 

2400 m 0.97 1.68 2.8 4.7 

H' = Diversity; S = Species richness; A = Abundance 
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Table 4: Dominant and co-dominant species across the six elevation range 

Elevation Species Family Life form RBA% 

900 m Terminalia myriocarpa Combretaceae Tree 49.92 

 

Altingia excelsa Altingiaceae Tree 24.35 

 

Ostodes paniculata Euphorbiaceae Tree 7.55 

 

Bamboo spp. Poaceae Shrub/Herb 15.72 

 

Musa griersonii Musaceae Tree/Shrub 8.6 

 

Artemisia spp. Asteraceae Shrub/Herb 7.99 

1200 m Schima wallichii Theaceae Tree 22.28 

 

Ostodes paniculata Euphorbiaceae Tree 21.26 

 

Lithocarpus elagans Fagaceae Tree 10.39 

 

Bamboo spp. Poaceae Shrub 57.91 

 

Dichroa febrifuga Hydrangeaceae shrub 1.74 

 

Ardisia macrocarpa Myrsinaceae shrub 1.66 

1500 m Quercus spp. Fagaceae Tree 14.94 

 

Castanopsis hystrix Fagaceae Tree 11.47 

 

Albizia lebbeck Fabaceae Tree 10.8 

 

Bamboo spp. Poaceae Shrub 24.73 

 

Maesa Chisa Myrsinaceae Shrub 7.72 

 

Ardisia macrocarpa Myrsinaceae Shrub 7.62 

1800 m Schima khasiana Theaceae Tree 26.07 

 

Castanopsis tribuloides Fagaceae Tree 12.28 

 

Persea clarkeana Lauraceae Tree 8.28 

 

Bamboo spp. Poaceae Shrub 16.74 

 

Dichroa febrifuga Hydrangeaceae shrub 9.25 

 

Erythrina arborecens Euphorbiaceae shrub 8.81 

2100 m Castanopsis tribuloides Fagaceae Tree 44.23 

 

Persea fructifera Lauraceae Tree 25.85 

 

Cinnamomum glanduliferum Lauraceae Tree 7.17 

 

Bamboo spp. Poaceae Shrub 29.13 

 

Plectocomia himalayana Arecaceae Shrub 13.48 
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Symplocus sp symplocaceae Tree/Shrub 8.7 

2400 m Lithocarpus spp. Fagaceae Tree 39.09 

 

Quercus oxyodon Fagaceae Tree 29.22 

 

Acer pentinatum Sapindaceae Tree 10.54 

 

Rhododendron spp. Ericaceae Tree/Shrub 42.86 

 

Symplocus lucida symplocaceae Tree/Shrub 36.26 

  Cinnamomum sp Lauraceae Tree/Shrub 4.4 

 

4.3  Preference of slope and aspect 

There was highly significant association between aspect and the Chestnut-breasted Partridge 

evidences in winter, W (125) = .220, p = .005. Chestnut-breasted Partridge preferred south east 

and north east aspect (Figure 4) with 40º slope (Figure 5). This may be because south east and 

the north east aspects are warmer than other aspects which make the environment conducive for 

their survival during the cold winter months. This may also be due to lower wind velocity or 

relatively undisturbed forests available in these aspects. Bo et al. (1998) found that the Sichuan 

Partridge uses south facing slope which may probably be related to decreasing wind velocity.  

However, there was no significant association between the occurrences of Partridge and the 

slope gradient; W (125) = .055, p = .481, and the birds used slopes ranging between 30º to 45º 

(Figure 4).  Also, the number of Chestnut-breasted Partridge increased with increase in slope 

gradient from shatter 30º to 40º. Similar result was reported by Yang et al. (2011) where the 

White-browed Hill Partridge (Arborophila gingica) preferred south east facing slopes with 20º to 

44º, with smaller  bamboo-shrub and grass density, lower bamboo-shrub and grass coverage, and 

greater coverage in winter season. 

In China, most Hill Partridge (Arborophila torqueola) were recorded on east-facing slopes 

of 28.6 ± 2.9º from broadleaved forest at elevations of 2,400 - 2,900 m, close to water resources 

and roads during the pairing period (Liao et al., 2007). The globally endangered Sichuan 

Partridge also selects habitat at an elevation of 1,000 - 1,600 m with south-facing slope, which 

suggests that the distribution in relation to the aspect might be a seasonal in this species during 

non-breeding season (Liao et al., 2007).  

. 
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Figure 4: Preference of aspect by Chestnut-breasted Partridge 

Figure 5: Preference of slope by Chestnut-breasted Partridge 
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4.4  Crown cover and shrub cover 

There was no significant association between the crown coverage and the presence of 

Partridge; W (125) = -.041, p = .603. This indicates that the presence and absence of the Partridge 

is not dependent on the crown coverage (Table 5).  However, there was a significant association 

between shrub coverage and the presence of Chestnut-breasted Partridge; W (125) = .195, p = 

.013. This indicates that the Partridge uses shrub coverage between 20% and 90% (N = 125) with 

a mean presence of 50.56 ± 17.64 SD (Table 5). The Partridge also preferred to inhabit the shrub 

land with higher species diversity of H’ = 1.88, which are dominated with undergrowth bamboo 

(RD = 29.25) for foraging with better concealment. It suggests that greater shrub coverage could 

be important factor for the Partridge to minimise the risk of being detected by aerial predators. 

Similarly, Liao et al. (2007) recorded that Hill Partridges (Arborophila torqueola) utilised areas 

with 71 – 100% tree cover, 71 – 100% shrub cover and 0 – 35% bamboo cover according to their 

availability because they provided the optimum microhabitat for avoiding predators. These show 

that the Partridge prefers to inhabit areas with rich species diversity, which are essential for 

foraging and avoiding predation risk.  

Heidari et al. (2009) also found that the crown cover and the height of vegetation support the 

Francolin species for hiding from predators and availability of food, insect and seeds. However, 

Hong-qun et al. (2009) showed that the Brown-eared Pheasants and Ring-necked Pheasants 

preferred to inhabit evergreen coniferous forests during winter. The Pheasants often aggregate in 

large flocks and feed together in habitats with better concealment to minimise the chance of 

being found by predators.  

 

Table 5: Mean difference of environmental variables and the presence/absence of Partridge 

  N Min Max µ SD 
Crown Cover 125 40 90 65.48 11.13 
Partridge (Nos.) 125 0 2 0.18 0.53 
Shrub Cover 125 20 90 50.56 17.64 
Slope Percent 125 10 80 40.28 13.4 
Altitude 125 900 2400 1.59 473.72 
Diversity 125 0 2.63 1.36 0.56 
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4.5  Month wise population density of Chestnut-breasted Partridge 

The population density of the Chestnut-breasted Partridge is presented in Table 6. The 

maximum population density (1.6 ± 0.50) of Chestnut-breasted Partridge was found in the month 

of March and the minimum in the month of February (1 ± 0.00). Decrease in population in 

February month could be due to migration of birds to lower altitude to avoid extreme cold winter 

months.  

Similar study was conducted in Pakistan by Khan et al. (2015) where the maximum 

population of Grey Francolins was observed in the month of October (4.69 ± 2.21) and minimum 

in the month of January (0.60 ± 0.00). However, observation of Black Francolin population 

reduced in the month of June (0.64 ± 0.01) and July (0.63 ± 0.00). At Hilly areas, the minimum 

population of Grey Francolin population was recorded in January (1.9 ± 0.00) and maximum in 

October (6.3 ± 0.00).  Khan and Mian (2013) found that the population densities of Black 

Francolin were lower during winter (November–March), with a minimum during February (3.59 

± 1.11). Population densities started to rise from March (4.59 ± 1.31) and declined with the 

beginning of winter in November (4.31 ± 1.08). In China, the Sichuan Hill-Partridge being 

elusive, the species census relied on detecting calls. The density of calling males was below 5 

Males/km2 in the year 1996 and 1997 (Bo et al., 1998). Thus, season seems to play an important 

role in the population dynamics of Francolins, including the Sichuan Partridge and the Chestnut-

breasted Partridge. The frequency of Partridge sighted along the transect lines is shown in Table 

7. 

 

Table 6: Month wise population density of Chestnut-breasted Partridge (Mean ± SD/km2) 

  Month      Partridge    

 
January 

  

1.5 ± 0.58 

 
 

February 

  

1 ± 0.00 

   March     1.67 ± 0.52   
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Table 7: Chestnut breasted Partridge sighted along the transects 

Tran-

sect 

Bird 

(Nos.) 
Activity Coordinates 

Eleva

-tion 

Asp-

ect 

Slope 

(%) 

Vegetation 

information 

5 1 feeding 27°16'20.4'' 91°06'39.9'' 1200 SE 30 B/leaved, Bamboo 

4 2 resting 27°16'30.9'' 91°06'20.9'' 1500 E 35 B/leaved, Bamboo 

4 2 feeding 27°16'42.0'' 91°06'45.4'' 1500 SE 35 B/leaved, Bamboo 

4 2 feeding 27°17'07.1'' 91°06'24.6'' 1500 SE 40 B/leaved, Bamboo 

4 2 feeding 27°17'13.3'' 91°06'23.9'' 1500 SE 40 B/leaved, Bamboo 

4 1 feeding 27°17'25.1'' 91°06'22.7'' 1500 SE 30 B/leaved 

4 2 feeding 27°16'45.9'' 91°05'54.2'' 1500 SE 40 Bamboo 

4 1 resting 27°16'36.7'' 91°06'18.3'' 1500 SE 35 B/leaved, Bamboo 

3 1 feeding 27°16'43.9' 91°06'12.2'' 1800 NE 30 B/leaved 

3 2 feeding 27°16'42.6'' 91°06'08.0'' 1800 SE 40 B/leaved 

3 2 feeding 27°16'49.0'' 91°06'02.8'' 1800 SE 35 B/leaved 

2 1 feeding 27°17'10.8'' 91°05'03.1'' 2100 SW 40 Bamboo 

2 1 feeding 27°17'13.2'' 91°05'26.7'' 2100 NE 40 B/leaved 

1 2 resting 27°17'44.7'' 91°04'27.2" 2400 NE 45 Rhodo, Bamboo 

1 1 resting 27°17'58.2'' 91°04'21.6'' 2400 NE 45 B/leaved, Bamboo 

Bird (Nos.) = Chestnut-breasted Partridge; B/leaved = Broadleaved; Rhodo = Rhododendron 

 

4.6  Conservation threats 

Considering 68% of the (615.4 km2) park is accessible and 16.67% of the cattle population 

(1,839 heads) is herded in the park forests, the estimated density of 2.99 cattle per km2 grazes 

inside the park forests (Thrumshingla National Park, 2008a). In this study, 54.4% of survey 

plots (N = 125) in the study area has the presence of common threats such as cattle grazing 

(45.6%) and felling (8.8%) (Table 8). Grazing is the most common threat as herds of cattle from 

Ura village, Bumthang Dzongkhag, migrate to the study area during the onset of fall and winter 

season due to acute shortage of green forage in other areas as the local communities are 

concerned with sustaining their income and livelihood. The Chi-Square test showed that there is 

significant association between the threat types (grazing and felling) and the presence or absence 



  24 
 

of Partridge; F2 (2) = 10.14, p = .006. This indicates that the presence of threats can influence the 

survival of Partridge as its habitat is disturbed.  

Other studies also described various threats that result in declining bird population. In 

Laojunshan Nature Reserve, China, the main threats to Sichuan Partridge are disturbance from 

human activities comprising bamboo shoots collection, livestock grazing, medicinal plant 

harvesting, poaching and felling of trees (Liao et al., 2008). Similarly, in Nanda Devi Biosphere 

Reserve, presence of local people showed a significant threat during winter and in spring and 

summer, livestock grazing, cutting, lopping and debarking of trees are the main threats 

(Bhattachrarya et al., 2009). The direct threat to survival of Hill Partridge (Arborophila javanica) 

recorded during the study in fragmented forest of Java, Indonesia was hunting and trapping of 

birds for food and the cage bird trade (Nijman, 2003).  Black Francolins are hunted and netted 

extensively using guns, night hunting and traditional nets (Kemmak and Latoo) especially during 

the breeding season, thus, resulting in a considerable decrease in the population (Heidari et al., 

2009). 

 Other threats such as road construction, transmission line, snare and trap, and forest fire are 

uncommon in the study area. However, it has been reported that the people residing temporarily 

or permanently around the birds’ habitat poach galliformes for food and protein. Poaching of 

Satyr Tragopan, other galliformes (Pheasants and Partridges) was quite common along roadsides, 

edges of settlements, around ranches and temporary working camps in forests during timber and 

NTFP (canes, bamboos) extractions (Thrumshingla National Park, 2008a). 

 

Table 8: Association between presence and absence of Partridge and the threat type 

  Threats type 

    No threats Felling  grazing Total 

Presence and Absence (Partridge)                                                        Yes 1.60% 1.60% 8.8%% 12% 

 
No 44% 7.20% 36.80% 88% 

Total   45.60% 8.80% 45.60% 100% 
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4.7  People’s perception on the population trend, threats and conservation  

People’s perception on the population trend and threats to Chestnut-breasted Partridge was 

collected using semi-structured interview, which comprised of closed and open ended questions. 

The households surveyed were randomly selected by picking manually from a bowl containing 

the house numbers of Saling and Sengor communities written in pieces of papers. The survey 

was carried out by visiting the households selected thus, efforts were made to balance both the 

gender in the interview. Elderly members of households were interviewed assuming that they 

have more knowledge and experience about the Chestnut-breasted Partridge and its habitats.  

Out of 60 households, 38 nos. of sample size was determined based on the Yamene’s 

formula with 10% SE. Respondents from Saling village with 28.60% and Sengor village with 

14.30% of said that the population trend of Chestnut-breasted Partridge has increased over the 

last five years (Table 9). However, 5.7% of Sengor respondents responded that the population 

trend was decreasing over the last five years. The cause of population decline over the last five 

year could be due to poaching as 13.20% of the total respondents feel that poaching is being 

done for meat and feather for traditional arrow (Table 10). The cause could be also due to threat 

posed by illegal felling of trees since the majority of offence cases in the park are associated with 

illegal timber harvesting (Thrumshingla National Park, 2008a). The common threats to Chestnut-

breasted Partridge are disturbance from anthropogenic activities, comprising of cattle grazing, 

bamboo collection, non-wood forest product (NWFP) collection and tree felling. Particularly in 

the breeding season, these activities may destroy birds’ nests and consequently affect 

reproductive success.  

It was also confirmed that the presence of Chestnut-breasted Partridge was also recorded at 

an altitude of 3,000 m in coniferous forest with bamboo species undergrowth and confined to this 

two village. 

 

Table 9: People's perception on population trend of Chestnut-breasted Partridge 

Village Increasing Decreasing Same Don’t know Total 

Saling 28.60% 0 11.40% 5.70% 45.70% 

Sengor 14.30% 5.70% 20% 14.30% 54.30% 

Total 42.90% 5.70% 31.40% 20% 100% 
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Table 10: People's perception on poaching of Chestnut-breasted Partridge by local people 

Poaching Saling Sengor Total 

yes 15.80% 10.50% 13.20% 

No 84.20% 89.50% 86.80% 

Total 100.00% 100.00% 100.00% 

 

4.8  Conservation status 

Conservation awareness campaigns by the Park management has changed the perception of 

local communities towards the importance of conserving the Chestnut-breasted Partridge. A total 

of 47% respondent considered as very important and 16% responded as important in conserving 

the status of Chestnut-breasted Partridge. (Figure 6). But, 37% respondents still don’t know the 

conservation status of the Chestnut-breasted Partridge in the Park jurisdiction. Most communities 

(63%) are aware of the importance of conservation and the needs of protecting environmental 

heritage. Environmental education has been primarily imparted through community meetings, 

cleaning campaigns and setting-up of nature clubs in schools. However, the Park Management 

was not been able to ascertain the extent of grazing and its impacts on a certain forest type 

(Thrumshingla National Park, 2008a). 

 

Very 
important

47%

Important
16%

Don’t 
know
37%

 
Figure 6: Conservation awareness of Chestnut-breasted Partridge by the respondent 
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4.9  Habitat mapping 

Habitat suitability mapping showed that an area of approximately 27.78 km2 of TNP is 

suitable for Chestnut-breasted Partridge in winter season. The criteria used to produce suitability 

map are slope 30 to 45º, elevation 1,100 – 2,070 masl and the warm broadleaved forest type. 

Usually warm broadleaved forest in TNP was found to support the highest diversity of bird 

species (including the Chestnut-breasted Partridge) and this forest type was important for birds 

throughout the year supporting highest number of both breeding and wintering species (Inskipp 

et al. 2000). 

 

Figure 7: Suitable habitat for Chestnut-breasted Partridge in TNP 
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CHAPTER FIVE 
Conclusion 

 

The study found that the Chestnut-breasted Partridge utilised the sites with low bamboo 

coverage (Chimonobambusa callosa), bamboo density (RD = 29.25%) and close to water source 

and trails similar to that of Sichuan Partridge and Hill Partridge. This may be because the well-

developed deciduous leaf litter in the habitat provides abundant food supply. The study indicated 

that the Partridge depends on fruits, nuts, acorns, seeds and invertebrates for food in winter. It 

also revealed that the Partridge utilised forested areas with high vegetation diversity, high species 

richness indices and greater shrub coverage as an important habitat component for avoiding 

predation threats.  

The present study showed that the frequency of Chestnut-breasted Partridge encounter is 

very low in the study area. Given the importance of its conservation, further studies of the birds 

on different seasons including breeding and non-breeding season are required to be conducted. 

Management of warm temperate broadleaved forest and undergrowth bamboo 

(Chimonobambusa callosa) is important for the conservation of Chestnut-breasted Partridge. 

There is a need for comprehensive long term monitoring of Partridges besides other 

galliformes in TNP by the Park management. More emphasis should be given in protecting 27.78 

km2 of suitable area to protect the wintering habitat of Chestnut-breasted Partridge as there is 

significant association between the Partridge and the threat type, F2 (2) = 10.14, p = .006 with 

cattle grazing (45.6%) and tree felling (8.8%). This study on Chestnut-breasted Partridge is not 

complete as the study was conducted in winter season from January to March within a very 

specific altitudinal range only.  
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Annexure 
Annexure 1: Bird information 

Date…         Transect No.…1…….  Observer’s Name.................................... 

Sl. 
No. Time Species Male Female Chicks Total 

Activity* GPS 
Coordi
nates 

Elevation 
(m) Aspect Slope 

(degree) 
Threat  
(Y/N) 

Threat 
Type** 

Vegetat
ion info 

Eg. 
1 

7.10 
am 

Chestnut-
breasted 
Partridge 

1 1 0 2 Feeding  3120m SE 35 1 4  

               

               

               

               

               

               

 *Activity = Feeding, roosting, resting, calling etc. 
 
**Threat Type 
1 = Tree felling, 2 = Grazing, 3 = Road construction, 4 = Transmission line, 5 = Forest fire, 6 = Snare/Traps 
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Annexure 2: Tree species composition. 

  
Forest type………………………….. 

 
Date………………. 

  
Transect no………... 

 
Altitude………Masl. 

 
GPS: N……………………E………………  

Sl. 
No 

Bird Species No. 
of 

Bird 

Tree species No. DBH 
(Cm) 

Height 
of Tree 

(m) 

Crown 
Coverage 

(%) 

 
Remark 
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Annexure 3: Shrub information 
  

Forest type………………………….. 
 
Date………………. 

  
Transect no………... 

 
Altitude………..Masl. 

 
GPS: N………………E………………  

Sl. 
No 

Bird Species No. 
of 

Bird 

Shrub species No. Height 
(m) 

Species 
coverage 

% 

 
Remark 
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Annexure 4: Households questionnaire survey 
                                                                                                    Date:………………………. 

Interviewer:…………………………….                            

Village name:………………………….. 

Geog:…………………………………                       

Dzongkhag:…………………………….. 

 

I.GENERAL INFORMATION 

1. Name of the respondent (Optional)/ID:………………………………… 

2. Gender:  Male (   ) female (   ), Age (years):…………………………… 

3. Education/Qualification:…………………..  Occupation:……………... 

 

II.SPECIES INFORMATION 

1. Have you seen Chestnut-breasted Partridge? 

Yes    No   

If yes, what do you think about this bird? 

Endangered           Vulnerable          Rare            Don’t know 

Please state……………………………………………………………………………………….. 

2. What do you think the population trend of Chestnut-breasted Partridge over last 5-10 years in 
your areas? (Please tick √) 

Increasing                   Decreasing              same                   don’t know  

If increasing or decreasing, why? Please state...............................................................  
....................................................................................................................................... 

 

III.HABITAT INFORMATION 

1. Where do Chestnut-breasted Partridge mostly seen? 

Primary Forest           Secondary Forest (Disturbed forest)              Open area        

Nearby agriculture land 

2. Which season? Summer           winter             autumn              spring              all season  
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IV.THREATS INFORMATION 

1. Have you seen local people poaching/hunting Chestnut-breasted Partridge in your areas? 

Yes        No        if yes, why?.......................................................................................................     . 

2. Do you own Tseri land (Shifting Cultivation)/forested land?  Yes           No  

3. If Yes, do you cultivate the Tseri land/Forest Land?   Yes           No 

If yes, what is the rotation period?  

1-3 years            4-6years            7- 9 years          above 10 years  

4. Do you think that clearing forested land will have negative impacts on Chestnut-breasted 
Partridge habitat?  Agree          disagree          neutral             don’t know   

5. Which tree species do you extract for firewood, fencing post, flagpoles and rural house 
building timber? 

Specify firewood species................................................................................................ 

Specify fencing post species……………………………………………………………. 

Specify flagpoles species……………………………………………………………….. 

Specify rural timber species............................................................................................  

6. Do you have Livestock: Yes          No 

7. If yes, what is the Mode of grazing?  

Forest           Stall feeding            nearby settlement         All above       

8. What is the frequency of forest fire in your locality? 

Every year          once in 2 years            once in 3 years          above 4 years   

 

V. CONSERVATION 

1. How important would you rate the park’s role in Chestnut-breasted Partridge conservation 
(Please tick). 

Very important         important          not important         don’t know  

2. Your perception on conservation of Chestnut-breasted Partridge 

Conservation value         Social value               Ecotourism value   

3. Any views or additional information 

………………………………………………………………………………………………………
……………………………………………………………………………………………………... 
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Annexure 5: Non parametric Kendall’s Correlation test for presence and absence of Chestnut-

breasted Partridge, altitude, aspect, slope, crown cover and shrub cover 
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Annexure 6: Non parametric Kendall’s Correlation for bird sighted, altitude, vegetation 

diversity, species richness and abundance. 

 

Correlations 

   Bird Altitude Shannon Species_Richness Abundance 

Kendall's tau_b Bird Correlation Coefficient 1.000 .091 .150* .205** .055 

Sig. (2-tailed) . .246 .040 .010 .468 

N 125 125 125 125 125 

Altitude Correlation Coefficient .091 1.000 -.228** -.127 -.064 

Sig. (2-tailed) .246 . .000 .075 .349 

N 125 125 125 125 125 

Shannon Correlation Coefficient 
.150* 

-2.283E-

1** 
1.000 .413** .605** 

Sig. (2-tailed) .040 .000 . .000 .000 

N 125 125 125 125 125 

Species_Richness Correlation Coefficient .205** -.127 .413** 1.000 .428** 

Sig. (2-tailed) .010 .075 .000 . .000 

N 125 125 125 125 125 

Abundance Correlation Coefficient .055 -.064 .605** .428** 1.000 

Sig. (2-tailed) .468 .349 .000 .000 . 

N 125 125 125 125 125 

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

**. Correlation is significant at the 0.01 level (2-tailed).     
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Annexure 7: Non parametric Chi-Square test presence and absence of threat types. 

 
 


