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Socio-ecological surveys of
Apis dorsata in the mountains
of the Nilgiri Biosphere Reserve,
Western Ghats, India

Shiny Mariam Rehel*, Mahadesha Basavegowda,
Justinraj Thankiyan and Pratim Roy

Keystone Foundation, Nilgiris, Tamil Nadu, India

This paper provides insights into the ecology and conservation of Apis dorsata
(Giant Honey Bee) which are integral to the ecology and livelihoods of those
living in the Nilgiri Biosphere Reserve (NBR). Rather than directly comparing nest
densities across regions and seasons, our study integrates scientific approaches
with Indigenous knowledge to examine changes in nest locations, nesting
behaviors, and seasonal patterns across three decades. Social surveys indicate
that there has been a decline in wild colony populations over the past 10-20
years. This underscores the critical role of sacred sites and protected areas in
conserving Apis dorsata populations. This research aims to inform future
conservation strategies and policy frameworks, highlighting the value of
interdisciplinary approaches in understanding and preserving wild bee species.

KEYWORDS
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1 Introduction

Apis dorsata Fabricius, commonly known as the Giant Honey Bee, plays an integral role
in the lives of Indigenous people and the forests of the Nilgiri Biosphere Reserve (NBR)
(Keystone Foundation, 2007). Apis dorsata nests on single combs up to 150 cm wide,
suspended from cliff faces or the branches of tall trees, often forming aggregations (Seeley
etal., 1982). Distributed across South and Southeast Asia (Huang et al., 2022), Apis dorsata
is found throughout India in sub-mountainous regions up to an altitude of 2000 m (Sharma
and Rakesh, 2014). The species migrates locally in response to varying floral resources
(Dyer and Seeley, 1994) and can rapidly expand its population size during mass flowering
events (Itioka et al., 2001). Local migration has been recorded in the NBR (Leo, 2008; Roy
et al,, 2011; personal observation) and the Kalakad-Mundanthurai Tiger Reserve (Davidar
et al,, 1993). Apis dorsata tends to visit about 27% of the flowering plants in the Nilgiris,
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which are also visited by other bee species (Thomas et al., 2009a),
indicating lower levels of floral specialization.

Many Indigenous communities in the NBR possess traditional
skills for safely collecting honey from Apis dorsata nests (Keystone
Foundation, 2007). As an economically important species, it serves
as a pollinator for crops, non-timber forest products (Crane, 1999;
Neupane et al., 2006; Rehel et al., 2009), including honey and wax
for local communities (Singh et al., 2017). Honey hunting is
culturally significant for Indigenous communities and supports
the preservation of localized technical and ecological knowledge
(FAO et al, 2021). Despite this, land clearing and deforestation
threaten these bees by reducing nesting sites and floral resources
(FAO et al,, 2021). Given its ecological, economic, and cultural
significance, the observation and research of Apis dorsata should
utilize both scientific approaches and Indigenous knowledge.

Since 1993, Keystone Foundation has worked on eco-
development initiatives integrating conservation, enterprise, and
livelihoods. Honey bees have been central to our programs, leading
to extensive field research on their status in the wild (Nath et al,
2001; Thomas et al., 2009a, 2009; Padmavathy and Rehel, 2014).
Collaborating with national and global academic and development
agencies, we have conducted studies to estimate the populations of
all Apis species, understand their habitat preferences, and record
their seasonality. Field observations on Apis dorsata were conducted
in protected areas, sacred cliffs within Indigenous ancestral
domains, and other land use types in the NBR. Revisitation of

Karnataka

Kerala

FIGURE 1
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some sites after a decade provided insights into the current
situation. This paper reviews and discusses:

The various methods employed for observing Apis dorsata
in the forests of the NBR.

Observed changes over a decade regarding Apis dorsata
nests, nesting sites, and seasonality; and

Indigenous people’s perspectives on changes in the ecology
of Apis dorsata in the NBR.

This paper combines key facets of work from across three
decades at Keystone Foundation on the ecology and traditional
knowledge of Apis dorsata in the NBR. It aims to inform policy on
wild bees and lay the groundwork for further field observations on
Apis dorsata. Additionally, it highlights the depth of Indigenous
knowledge of Apis dorsata leading to a profound connection
regarding the role of culture often missing in conservation and
protection efforts.

1.1 Study area

The NBR forms part of the Western Ghats Mountain chain in
the Indian peninsula (5520 km?; 10° 45” to 12° N latitude and 76° to
77° 15" E longitude), spanning the states of Karnataka, Kerala, and
Tamil Nadu. The reserve encompasses five protected areas and

Tamil Nadu

Map of Nilgiri Biosphere Reserve. Not to scale. Figure credit: Keystone Foundation, 2020.
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many reserved forests (Figure 1). The altitude ranges from 250 to
2650 m above sea level, with rainfall intensity varying across
topographic and altitudinal gradients (Lengereke et al., 1989). The
NBR has a wealth of biological and cultural diversity (Hockings,
1989). The region consists of Evergreen, Semi Evergreen, Moist,
Dry, and Montane (shola) tropical forests. The NBR is rich in plant
diversity, with four thousand flowering species recorded across the
reserve. Out of the four thousand plant species, ~150 angiosperms
and 150 vertebrates out of 700 species are endemic to the NBR
(Daniels, 1996). It is home to Indigenous communities whose
traditional livelihoods and foodways depend on non-timber forest
products, such as the Todas, Irulas, Kurumbas, Kattunaickens,
Cholanaickens, Mudugas, Paniyas, and many other Indigenous
communities (Keystone Foundation, 2007).

2 Methods

Keystone Foundation conducted a comprehensive review of
research on Apis dorsata, examining funded and non-funded efforts
to estimate Apis dorsata presence and locations. For donor-supported
projects, we reviewed final and mid-term reports and project proposals
(Table 1). For non-funded efforts, we conducted discussions among
authors and reviews of internal publications. Maps showing locations
of honey hunting cliffs and nesting trees were key outputs of these
social surveys. Data sets on honey quality monitoring, available from
1998 to the present, were excluded as they do not reflect Apis dorsata
nests or population sizes. Instead, we focused on estimating nesting
sites and seasonality of Apis dorsata colonies. We identified the
challenges and limitations of each method to synthesize lessons
learned. The various methods employed during the survey were:

2.1 Colony survey methods

2.1.1 Transect method

A survey was conducted during the dry season (January-June) of
2009 in protected areas within the NBR to assess the status of bee
colonies in the wild. To estimate the status of bee colonies, bee nests
were counted, tree species were identified, and bee activity was
recorded. The number of transects in each vegetation type was
decided based on the patch size. Detailed notes were taken on the
nesting substrate. In the case of cliffs, estimates of height, location,
and vegetation cover were recorded. Nesting trees were identified and
the phenological condition and height were recorded. Transects
measuring 5 km x 50 m (Ixb) were laid, and 50 such transects
were covered. Revisits to the same sites occurred in 2019 following the
same methods to estimate the status of Apis dorsata honey bees. Due
to permission limits, Mudumalai Wildlife Sanctuary was revisited in
July 2019, and Wayanad Wildlife Sanctuary and Siley Valley National
Park were revisited in December 2019. In Mudumalai, eight transects
were placed over 200 ha in 2009, and five transects over 124 ha in
2019. In Wayanad, 12 transects were placed over 300 ha in 2009, and
6 transects over 150 ha in 2019. In Silent Valley, three transects were
placed over 75 ha in 2009, and three transects over 75 ha in 2019. All
transects were stratified by vegetation types, with colonies being
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located and marked using a GPS. Details on the nest, number of
colonies, and dominant flowering species were recorded. All colonies
were visible and monitored using binoculars.

2.1.2 Quadrant methods

100 plots of 10 m x 10 m dimension covering an areal of one ha
were placed in two study sites. The plots were randomly placed in
the forests at different distances and directions, and all plants were
inventoried. With the help of local Indigenous honey hunters, an
intensive search for Apis dorsata nests was carried out in each plot.

2.1.3 Point observation

Apis dorsata on cliffs were observed for the arrival of colonies.
Observations were done once every month and colony counts were
recorded along with the phenology of flowering species near the
cliff. Observations commenced in 2022 and are ongoing. These cliffs
are sacred in local communities and honey is not extracted from
these colonies.

2.2 Perception survey

To document perceptions of changes observed by Indigenous
communities, we interviewed 26 honey hunting groups in Coonoor,
Kotagiri, Dhimbham, and Sigur regions, specializing in Apis dorsata
honey collection from cliffs and nesting trees. Interviews were
conducted using a semi-structured questionnaire regarding their
perceptions of Apis dorsata populations, reasons for perceived
changes, and sacred honeybee sites. Those interviewed were well
known to Keystone Foundation and have been part of the honey
enterprise supported by the Foundation.

TABLE 1 List of research projects on Apis dorsata bees undertaken at
Keystone Foundation.

Project title Funded by Geographical
region
2004-06 = Integrated Apiculture Danish Nilgiris District
with Tribal Indigenous | Beekeepers
Communities in the Federation
Nilgiri Mountains
2006-09 Bees, Biodiversity & Darwin Initiative Nilgiri
Forest Livelihoods in Biosphere Reserve
the Nilgiris
Biosphere Reserve
2018-20 = People & Parks - Conservation Sathyamangalam
Conservation in Local International - Tiger Reserve
Innovative Ways Conservation
Stewardship
Program
2019-20 | Decadal Assessment of | Eva Crane Trust Nilgiri
Honey Bees of the Biosphere Reserve
Nilgiri
Biosphere Reserve
2022-23 | Training of Trainers in | Bees Mudumalai
Beekeeping for for Development Tiger Reserve
Strengthening
Livelihoods in Nilgiris
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A structured survey of honey bees was undertaken in 2004,
although the project focused on apiculture reconnaissance-type
surveys to understand the presence and seasonality of Apis
dorsata colonies. This was followed by a rigorous scientific project
funded by the Darwin Initiative, allowing experimentation with
field methods such as transects, point observations, and plots. Over
time, honey hunters were trained as para-ecologists, collecting and
analyzing observations on Apis dorsata’s presence in their forests as
part of a conservation stewardship project. The methods mainly
involved point observations over 12 months.

10.3389/frbee.2024.1385640

3 Results

3.1 Field methods for survey of Apis
dorsata in the forests of the NBR

Field surveys and interactions with honey hunters have been
ongoing since Keystone Foundation’s establishment in 1993. A
resurvey of transects from 2007-09 in 2019 provided insights into
habitat status and highlighted the challenges of resurveys, especially
regarding access and permit issues. Table 2 summarizes the

TABLE 2 Field methods for the survey of Apis dorsata in the forests of NBR.

Main
Project research Main
short title = questions Field methods Main findings challenges

2004-06 | Integrated Apis dorsata Reconnaissance type surveys were taken up along the forest Apis dorsata nesting is on Limited time for
Apiculture migration paths and jeep tracks. A local honey collector was also part of cliffs and trees. Cliffs are observation as permits
with Tribal pattern on the survey team to locate nests and regularly harvested sites. mostly permanent and some did not come through.
Indigenous cliff trees are as well. There is a
Communities nesting sites. seasonal migration and
in the colonies are seen in two
Nilgiri periods of the year.

Mountains

2006-09 | Bees, Estimate Apis | Minimum distance of 5 kms was walked on foot along forest Apis dorsata colonies in the Intensive resources
Biodiversity & | dorsata paths and motorable roads. Bee nests were counted, tree species = wild were counted and a are needed for such a
Forest population in | were identified, and bee activity was recorded. Number of baseline was established for survey. Sampling was
Livelihoods in | protected and | transects in each vegetation type was decided based on the size = wet, dry, and high-elevation extensive and
the Nilgiris non protected | of the patch. Detailed notes were taken on the nesting forests. In areas like involved various
Biosphere areas. substrate, in the case of cliffs estimates of height, location, and Sathyamangalam where honey  teams who may have
Reserve Understand vegetation cover. For trees with nests, the tree was identified, hunting was high, the colony been of different

nesting phenological condition and height of the tree were recorded. numbers recorded were the capacities. Only one
habitats of 100 plots of 10 m x 10 m dimension covering an area of one highest over any protected survey was done
Apis dorsata ha in dry and wet forest study sites. A total of 6 locations were | area. Data showed that the during the peak
in NBR. surveyed for all honey bees. The plots were randomly placed in | presence of cliffs and tall trees = season, and
the forests at different distances and directions. Within the was an important information about the
plots, all plants were inventoried. With the help of local contributing factor. arrival and departure
Indigenous honey hunters, an intensive search for dorsata nests of bees was
was carried out in each of the plots. not possible.

2018-20 | People & Seasonality Cliffs and trees which were regularly harvested by the Honey was collected from The cliffs were
Parks — and Volume community were listed. Field observations were conducted June to August. At cliff sites, selected by the
Conservation of Apis every 15 days for a period of 12 months. When honey combs on average, only 40% of the community and were
in Local dorsata were seen to be harvested details of the harvest were also noted = combs were harvested. not randomly located.
Innovative honey down. At every visit absolute counts of colonies present
Ways extraction. were recorded.

2019-20 = Decadal Reassessing A survey was conducted during the dry season (January-June) Overall, the Apis dorsata Limitation in
Assessment of | Apis dorsata of 2007 in the protected areas within NBR to assess the status colonies continue to persist revisiting all the sites,
Honey Bees of = populations of bee colonies in the wild. A revisit to the same sites to and many of the sites were survey done in
the Nilgiri after estimate the status of Apis dorsata honey bees was made in revisited. Access to areas has various seasons.
Biosphere a decade. 2019 following the same methods. Three forest regions were become restricted owing to
Reserve revisited during the month of July in Mudumalai and in forest management rules.

December for Wayanad and Silent Valley due to permission
limits. Transects measuring 5 km x 50 m (Ixb) were laid, and
50 such transects were covered. The transects were stratified by
vegetation types for the survey. The colonies were located and
marked using a GPS. Details on the nest, number of colonies,
and dominant flowering species were recorded.

2022-23 | Training of Seasonality of | Apis dorsata on the cliff are observed for the arrival of colonies | The honey is not harvested Only one location is
Trainers in Apis dorsata on the cliff. The observation is done once every month and from the cliffs even though its = being monitored.
Beekeeping on a sacred colony count is noted down along with the phenology of a highly accessible site. Apis
for cliff flowering species in the vicinity of the cliff. The observation dorsata colonies can be found
Strengthening | - Kalhatty. commenced in 2022. The cliff is considered sacred by the at any time, some of the old
Livelihoods communities living in the vicinity and honey is not extracted combs and new combs can be
in Nilgiris from these colonies. found together.
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projects, research goals, and main findings. These surveys in forest  trees. Table 4 lists the tree species observed in the two research

areas serve as a good baseline for further research. surveys: 30 species in 2007-09 and 23 in 2019. The shorter transect
length in 2019 makes comparisons difficult.

In social surveys, 24 of our 26 respondents believed there has

3.2 Apis dorsata population field been a decline in wild colony populations over the past 10-20 years
observations and Indigenous (Figure 2). Figure 3 shows the causes for the low population,
people's perceptions highlighting alterations and delays in flowering patterns due to

unpredictable rainfall, reducing honey production. The use of

Between 2007-09, two large projects with rigorous methods  chemicals in farming, the spread of invasive species resulting in
helped set a baseline experiment for counting colonies in the wild.  reduced native plant foraging spaces, and the loss of nesting trees
After a decade, a 2019 resurvey of some Darwin sites faced  were also identified as contributing factors. Conversely, two
difficulties due to stricter protected area rules and short-term  respondents believed the number of colonies is rising due to
funding, leading to non-overlapping survey times and non-  limited wild honey collection in recent years and noted a decrease
comparable data. Additionally, many routes walked in 2007-09  in honey harvested.
were no longer accessible due to increased invasive cover. Due to
these limitations, this paper highlights diverse methods to assess
nest distribution and seasonal behavior rather than a comparative ~ 3.3 Sacred sites for Apis dorsata in the NBR
or qualitative population analysis. However, the 2019 resurvey
helped reassess forest transects and realistically plan for the Honey hunting communities have many legends and lores passed
future. Surveys also allowed for interactions with local Indigenous ~ down from generation to generation about sacred honey hunting
communities that engage with bees. cliffs which are the nesting sites of the Apis dorsata bees. In rapid

In 2007-09, 60 transects covered 1500 ha in the NBR, identifying ~ surveys with honey hunters in three locations, these cliffs are
394 Apis dorsata colonies in Mudumalai forests. In 2019, 14 transects ~ considered ancient habitats of Apis dorsata bees. These preserved
covered 350 ha, locating 10 combs with bees and 254 combs without  sacred sites still exist (Table 5), with access often restricted to specific
bees. The survey in July 2019 had fewer sightings of inhabited combs, ~ families and individuals. Honey harvesting is permitted from some of
likely due to bee migration and monsoon onset. During this season,  them, especially in the Dhimbham region. In some areas, such as
observed bees were either resting swarms or preparing to migrate.  Sigur, the elders are unable to recall the legends associated with the
Table 3 compares Apis dorsata transects over a decade. The main  cliffs. However, the elders we spoke to were able to name them and
limitation was conducting surveys in different seasons: 2007-09  remember their locations (Table 6). We aim to continue preserving
surveys were from April to June, while the 2019 survey was in  Indigenous knowledge of honey hunting sites to further understand
December, relying on abandoned combs to estimate colony numbers.  and document traditional knowledge and associated practices.

In the Wayanad Wildlife Sanctuary, no significant change was At one of the sacred sites, point observations were undertaken
observed in the number of nests from 2009 to 2019. In Silent Valley ~ (Kalhatty, Nilgiris), indicating the arrival of bees from July onwards.
National Park, no nests with bees were found, but most nesting trees ~ This pattern is peculiar to this cliff, as bees usually migrate from
were still intact. The Wayanad and Mudumalai forests, ranging  January onwards. The flowering of Dahlia imperialis correlates with
from moist to dry deciduous, are designated Wildlife Sanctuaries  the arrival of the bees, providing forage. Figure 4 traces the arrival and
with high state protection, and the adjacent landscapes provide vast ~ departure of Apis dorsata bees at the Kallatty Cliff over 12 months.
habitats for large mammals including tigers and elephants.

Mudumalai, now a tiger reserve, receives the utmost protection

under national laws. However, Wayanad forests face fragmentation 4 Discussion

and human settlements, with Eucalyptus trees, introduced by the

Forest Department, serving as crucial nesting sites for Apis dorsata Researchers have adopted survey and interview methods
bees. The decadal assessment also considered Apis dorsata nesting  (Bookhout, 1996; Tongco, 2007) to find Apis dorsata nests by

TABLE 3 Comparison of bee nests during the survey period 2009 and 2019 in three locations.

2009 2019

Area [\[o} Area No.
No. transects covered (ha) active colonies  No. transects covered (ha)  active colonies

Mudumalai

Wildlife Sanctuary 8 200 394 5 125 10
Wayanad

Wildlife Santuary 12 300 228 6 150 57

Silent Valley
National Park 3 75 9 3 75 0
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TABLE 4 Comparison of Apis dorsata nesting trees from 2009 and 2019

from three locations.

Apis dorsata nest

Locations trees 2009

Mudumalai
forests Bombax ceiba L.

Apis dorsata nest
trees 2019

Bombax ceiba L.

Dalbergia latifolia Roxb.

Dalbergia latifolia Roxb.

Ficus sp.
Ficus virens Aiton

Mangifera indica L.

Ficus tsjakela Burm. f.

Mitragyna parviflora
(Roxb.) Korth.

Schleichera oleosa
(Lour.) Oken

Terminalia bellirica
(Gaertn.) Roxb.

Terminalia elliptica Willd.

Silent Cullenia
Valley forests  exarillata A.bobyns

Aglaia malabarica Sasidh.

Toona ciliata M. Roem.

Canarium strictum Roxb.

Cullenia exarillata A.bobyns

Ficus sp.

Litsea sp.
Mesua ferrea L.

Syzygium cumini (L.) Skeels

Wynad
forests Albizia sp.

Albizia lebbeck (L.) Benth.

Terminalia anogeissiana
Gere & Boatwr.
Bombax ceiba L.

Caryota urens L.

Erythrina sp

Dillenia pentagyna Roxb.
Eucalyptus globulus Labill.

Lagerstroemia
microcarpa Wight

Lannea coromandelica
(Houtt.) Merr.

Michelia champaca (L.) Baill.

Eucalyptus sp. ex Pierre
Neolamarckia cadamba
Ficus sp (Roxb.) Bosser

Adina cordifolia
(Roxb.) Brandis

Spondias pinnata (L.£.) Kurz

Mangifera indica L.

Neolamarckia cadamba
(Roxb.) Bosser

Pterocarpus
marsupium Roxb.

Tectona grandis L.f.

Terminalia arjuna (Roxb. ex
DC.) Wight & Arn.

Terminalia bellirica
(Gaertn.) Roxb.

Spondias pinnata
(L.f.) Kurz

Unidentified species

Frontiers in Bee Science
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TABLE 4 Continued

Apis dorsata nest

Apis dorsata nest

Locations trees 2009 trees 2019

Wrightia arborea

Sterculia urens Roxb. (Dennst.) Mabb.

Tectona grandis L.f.

Terminalia bellirica
(Gaertn.) Roxb.

Terminalia elliptica Willd.

Terminalia sp.

Tetrameles nudiflora R.Br.

Unidentified sp.

following paths known by honey hunters (Nagir et al., 2016;
Thomas et al, 2009b). In this study, transect methods coupled
with the guidance of Indigenous individuals proved to be an
optimal approach as it significantly facilitated the identification
and location of Apis dorsata colonies. The quadrat method was
more effective in locating cavity-dwelling species, including Apis
cerana, Apis florea, and stingless bees. Studies from Maros forest,
Indonesia show that the colony abundance of Apis dorsata
binghami, generally found in June and July and less in December
to March, varies due to migratory behavior (Nagir et al., 2016).
Observations from northern Thailand support the idea that
migration allows colonies to track seasonally varying resources in
different regions (Dyer and Seeley, 1994). Field surveys conducted
in southern Karnataka show that colonies were highest (839) during
winter followed by rainy (807) and summer (761) seasons
(Basavarajappa and Raghunandan, 2013). Observations in Nepal
demonstrate that colonies of Apis dorsata decrease with increasing
average temperature and precipitation and decreasing humidity
(Devkota et al.,, 2022). In winter, the climate is characterized by
moderate temperature and humidity with fair floral resources. The

PERCEPTION ON THE APIS DORSATA POPULATION IN THE WILD
m High mLlow

FIGURE 2
Perception of honey hunters about Apis dorsata population in
the wild.
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Factors Contributing to the Decline of Apis dorsata Bee
Population in the Wild
Changes/variation in rainfall _
Changes/variation in flowering | NNRNRERDEM
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Spreading of invasive sp |
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Loss of nesting trees -
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FIGURE 3

Factors contributing to the decline of Apis dorsata bee population in the wild.

Point Monitoring of Apis dorsata Colonies at Kallatty 2022-23
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mActiveComb B Empty Comb

FIGURE 4

Apr-23

May-23
Month

Seasonal calendar of Apis dorsata colonies at Kallatty Cliff, Nilgiris 2022-23.

bees migrate during the rainy and summer seasons due to varying
temperatures and uneven distribution of foraging sources. There are
also significant linkages between flowering and bee abundance
(Potts et al., 2003). Apis dorsata exhibits local migration patterns
in direct response to the availability of floral resources in Southeast
Asia and demonstrates the ability to multiply rapidly during
flowering events (Itioka et al., 2001).

The observation at the cliff at Kalhatty shows a similar pattern
of colonies during the winter season. People in the vicinity have

Jun23 Juk23 Aug-23  Sep-23  Oct-23  Now-23

observed that the bees fly toward the direction of Masinagudi. A
study on the annual migratory pattern of Apis dorsata from 1984 to
2012 in the semiarid region of northwest India (Hisar Agricultural
University campus) reported that the arrival of the bees started in
October coinciding with the flowering of pigeon peas and stayed till
mid-May (Sihag, 2014). Bees at the cliff at Kalhatty arrive earlier in
July than at Hisar, coinciding with Dahlia flowering in the vicinity
of the cliff. Sihag (2014) reported a decline in the number of
colonies, decreasing to 44 (2012) from 104 (1984) resulting from

TABLE 5 Overview of sacred Apis dorsata cliffs of the Scheduled Tribes of NBR.

Location Scheduled Tribe No. sacred sites Legends associated Honey harvested
Coonoor Kurumba 7 | Maybe No
Kotagiri Kurumba 3 Maybe No
Dhimbham Irula/Soliga/Kurumba 11 Yes Yes
Sigur Trula 2 Not known No
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TABLE 6 List of sacred cliffs where Apis dorsata nests are present
throughout the year.

Region Village name Sacred cliff name
Coonoor Verakomabai-Melur Panchayat  Senkutranyan malai
Coonoor Kinnakorai Ottaisamy barae
Coonoor Neralacombai Thaniya

Coonoor Neralacombai Maathi

Coonoor Neralacombai Summa

Coonoor Pudurcombai Arakal jenu barae
Coonoor Kolikorai Manjapathangi
Dhimbham Punajanur Chikkayyana giri
Dhimbham Geddesal Konurugiri
Dhimbham Kanneri colony Kallabare
Dhimbham Geddesal Manikallu
Dhimbham Kalidhimbam Periyaparai
Dhimbham Bannari Belleri Koyil Aala
Dhimbham Kalidhimbam Mamaram
Dhimbham Ramaranai Thodda parai
Dhimbham Ramaranai Kottikal bare
Dhimbham Ramaranai Gundugal
Dhimbham Ramaranai Sorebare

Kotagiri Aracode Kuthimidi/Sweybarae
Kotagiri Aracode Thothathi

Kotagiri Aracode Gothibarae

Sigur Vazhaithottam Gowri verai

Sigur Bockapuram Thalikollivaral

a reduction in the number of nesting trees, impacting bee migration.
One study on population status in urban areas shows a decrease in
the number of colonies during the study period in 1987-89 and
2013-14 from 72 colonies to 7 with development activities
contributing to the decline in the number of colonies (Venkatesh,
2014). Deforestation deprives bees of their nesting sites such as
hollow trees for cavity-nesting bees and strong, high branches for
Apis dorsata. Intensified agriculture threatens native honey bee
populations by depleting floral resources and nesting sites in large-
scale monocultural agro-systems (Guerin, 2020). FAO et al. (2021)
reports that native bees face significant threats such as loss of
nesting and foraging habitats due to land clearing and agriculture,
the proliferation of exotic plant species, and the impacts of climate
change. Climate change can affect honey bees at various levels,
directly influencing their behavior and physiology (Winston, 1987).
Several examples have highlighted the delicate balance between
hosts and parasites, demonstrating that even minor climate changes
can affect the establishment of invasive species at the edge of honey
bees’ distribution range (Le Conte and Navajas, 2008).
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Perception surveys in understanding the status of wild honey bees
show that populations of wild honeybees, specifically the genus Apis,
with a focus on Apis cerana (the Asian bee) and Apis florea (the little
bee), have been consistently decreasing over the past thirty years. A
spatial study in the Philippines showed that the nesting trees dropped
from 1988 to 2015 (NDVI value 0.64 to 0.41 respectively), and the
decreasing vegetation cover limited the presence of wild honey bees
(Matias et al., 2018). The widespread application of pesticides is the
predominant cause of this decline (Bhattacharyya et al, 2017).
However, Apis dorsata may be more capable of withstanding
pesticide-induced stress than Apis cerana (Chakrabarti et al., 2015).

5 Conclusion

This paper presents a synthesis of various methods employed to
estimate wild colonies of Apis dorsata, exploring the limitations and
challenges encountered. The surveys conducted in the forests of the
NBR provide a baseline for further work on this species. Our
approach emphasizes understanding changes in nest distributions
and seasonal behaviors rather than direct comparisons of nest
densities across different regions and seasons. The surveys’ timing
posed limitations, and efforts to resurvey sites faced access issues
and funding constraints. Social surveys with Indigenous honey
hunters highlighted observations of changes in Apis dorsata
populations and the perceived causes of these changes. This
research suggests integrating scientific methods with traditional
knowledge to understand the ecology and conservation needs of
Apis dorsata in the NBR.

The importance of sacred sites for Apis dorsata conservation
cannot be overstated. These sites protected by Indigenous beliefs
and practices serve as crucial habitats for the species. The
connection between sacred sites and Apis dorsata populations
underscores the need for conservation strategies that respect and
incorporate Indigenous knowledge and practices. This
interdisciplinary approach, blending ecological research with
traditional knowledge, can enhance conservation efforts and
ensure the long-term survival of Apis dorsata in the NBR.
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