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shaped by altitude, climate, and floral availability 
(Ahmad et al., 2003). This differentiation highlights the 
ecological specialization of A. dorsata within subtropi-
cal ecosystems (Hepburn and Radloff, 2011). 
 
GLOBAL CONCERNS OF POLLINATOR                    
DECLINE 
 

Concerns about pollinator decline are well documented 
globally. The Inter-governmental Science-Policy Plat-
form on Biodiversity and Ecosystem Services (IPBES, 
2016) assessment highlights widespread reductions in 
pollinator abundance, diversity, and distribution. Wild 
and native honeybees are particularly vulnerable to cli-
mate change and environmental variability. Rising tem-
peratures, erratic rainfall, prolonged droughts, floods, 
forest fires, and landslides are disrupting habitats and 
weakening the synchrony between bees and flowering 
plants. Seasonal cycles that historically aligned swarm-
ing, brood rearing, and migration with floral phenology 
are becoming increasingly unpredictable. Changes in 
nectar secretion, pollen availability, and honeydew 
flows are undermining colony nutrition and resilience. 
These stresses are compounded by emerging pests and 
pathogens, habitat degradation, and environmental pol-
lution. Anthropogenic pressures, including land-use 
change, pesticide misuse, monoculture farming, and 
deforestation, further intensify these isks. 
 
ECOLOGICAL AND ECONOMIC           
MPORTANCE OF Apis dorsata 
 

The economic implications of pollinator decline are 
substantial. The IPBES (2016) assessment estimates that 
5–8% of global crop production value, which is equiva-
lent to US$235–577 billion annually, depends on ani-
mal pollination. Among, animal pollinators, honeybees 
(genus Apis) are key contributors to the natural func-
tions of ecosystems, and they are also the most econom-
ically valuable pollinators within natural and agricultur-
al systems (Hung et al., 2018). Wild pollinators, includ-
ing A. dorsata, often contribute more to crop yield sta-
bility and quality than managed bees. In semi-arid re-
gions of India, A. dorsata has been documented as a 
dependable pollinator for more than 30 crop species 
(Sihag, 2025). Its large colony size and effective pollen-
carrying capacity make it particularly efficient. Unlike 
managed honeybees (A. mellifera) that frequently con-
centrate on cultivated crops, A. dorsata relies heavily on      
  

INTRODUCTION 
 

The giant honeybee, Apis dorsata, is among the most 
ecologically significant pollinators of South and South-
east Asia (Abrol, 2023; Sihag, 2025). It constructs large, 
single-comb nests in exposed environments, often form-
ing a protective curtain of worker bees (Oldroyd and 
Wongsiri, 2006). These nests are typically suspended 
from tall trees, cliffs, and occasionally human-made 
structures such as roofs and water tanks, distinguishing 
the species from cavity-nesting bees such as A. mellifera 
and A. cerana (Woyke et al., 2012). 
 Over the years, substantial progress has been 
made in understanding the biology, ecology, and behavior 
of A. dorsata. Yet much remains to be learned about its 
population status, trends, and the potential consequences 
of its decline. Despite its adaptability and wide distribu-
tion, emerging evidence suggests localized declines and 
reduced colony occupancy of  A. dorsata populations in 
several regions (Cao et al., 2023; Sihag, 2025). These 
trends are concerning, although long-term population 
assessments across its range remain limited.  
 This paper argues that a clearer picture of popu-
lation trends across the full range of A. dorsata is needed 
to identify the drivers of decline, assess the consequences 
for ecosystems and agriculture, and design targeted con-
servation strategies. Given the species' indispensable role 
as a pollinator of both wild flora and cultivated crops, 
safeguarding A. dorsata populations is inseparable from 
broader goals of biodiversity conservation, sustainable 
agriculture, and the long-term security of pollination ser-
vices upon which both ecosystems and human livelihoods 
depend. 
 
ECOLOGICAL NICHE AND SPECIES DIFFEREN-
TIATION 
 

Apis dorsata is often compared with its close relative, A. 
laboriosa, another large, open-nesting species. However, 
their ecological niches are clearly differentiated. A. labo-
riosa inhabits high-altitude Himalayan regions, foraging 
at elevations of up to  4,200 meters above sea level, and  
migrates to lower elevations during winter, sometimes as 
low as 800 meters. In contrast, A. dorsata dominates the 
subtropical belt and may occupy similar lower elevations 
during warmer months.  
 The two species are rarely observed coexisting 
in the same landscape at the same time of year (Cao et al., 
2023), suggesting a finely tuned ecological partitioning       
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Wild flora, thereby supporting both agricultural produc-
tion and ecosystem integrity (Joshi and Pechhacker, 
2000). Its honey, harvested from natural colonies, is wide-
ly perceived as “organic by default,” reflecting minimal 
human intervention. 
 Attempts to harness its honey production poten-
tial have included non-destructive method of cutting hon-
ey portion of comb, rafter beekeeping and the installation 
of artificial nesting supports in areas where natural nesting 
sites have declined (Joshi and Gurung, 2005; Guerin, 
2019; Sihag, 2025). While such approaches demonstrate 
innovation, they remain limited and require further valida-
tion under diverse ecological conditions. 

EVIDENCE AND DRIVERS OF DECLINE 
 

Multiple lines of evidence point to a significant decline in 
A. dorsata populations (Sihag, 2025). In northern India, 
colonies of both A. dorsata and A. laboriosa have been 
reported to be drastically declined during the last 30 years, 
primarily due to decline of floral resources, attack of pests 
and diseases, environmental degradation, and destructive 
honey harvesting practices (Abrol, 2023). A similar trend 
has been reported for A. dorsata in Tamil Nadu (Rehl et 
al., 2024). Cao et al. (2023) have reported recent declines 
in their population in China and neighbouring regions. 
Key contributing factors include deforestation and sharp 
reduction in nesting sites (Sihag, 2014; Oldroyd and 
Nanork, 2009). Increasing forest fires linked to prolonged 
dry seasons and rising temperatures, and the widespread 
destruction of nesting habitat is an emerging threat in Ne-
pal. Concern about the future availability of A. dorsata 
honey have been raised with report on declining honey 
bee populations in Indonesia as well (Schouten, et al, 
2019). 
 Climate variability is altering flowering phenolo-
gy, disrupting plant–pollinator interactions. Emerging 
diseases and parasites, some associated with managed bee 
populations, pose additional threats (Oldroyd and 
Wongsiri, 2006; Chantawannakul et al., 2016). Anecdotal 
evidence and field observations suggest declining colony 
aggregations and fewer active nesting sites. For instance, 
observations from Rampur, Chitwan, reported 96 comb 
nests on a water tower in 2014, compared to only seven 
nests recorded a decade later. Earlier studies (Pokhrel, 
2010) attributed such declines to environmental degrada-
tion, pesticide exposure, reduction in bee forage crops 
such as mustard, and the proliferation of A. mellifera. Par-
asitic mites such as Tropilaelaps clareae have also been 
documented to increasingly infest A. dorsata colonies, 
with infestation rates rising as colonies age (Shrestha, 
2001). Furthermore, colony occupancy has been shown to 
correlate strongly with climatic variables such as tempera-
ture, humidity, and precipitation (Devkota et al., 2022). 
 
 The decline A. dorsata is driven by multiple and 
interacting factors, including but not limited to the follow-
ing: 
 
A. Habitat Loss and Degradation: Deforestation, land-
use change, and infrastructure development reduce nest-
ing sites and forage availability. 
 
B. Climate Change and Variability: Changes in tempera-
ture and precipitation disrupt flowering patterns and colo-
ny dynamics. 

C. Unsustainable Harvesting Practices: Destructive 
honey harvesting damages brood and reduces colony 
survival. 
 

D. Pesticides and Agricultural Intensification: 
Chemical exposure weakens colonies and affects bee 
health. 
 

E. Pests, Pathogens, and Invasive Species: Parasites 
and invasive flora reduce colony fitness and forage 
diversity. 
 

 These drivers do not act in isolation; rather, 
they interact in complex and reinforcing ways, ampli-
fying their overall impact on bee populations (Potts et 
al., 2010). 
 
ECOLOGICAL CONSEQUENCE AND CONSER-
VATION IMPERATIVES 
 

The decline of Apis dorsata is not merely a species-
specific concern; it signals a broader erosion of eco-
logical resilience in subtropical ecosystems. As a key-
stone pollinator, its reduction can cascade through 
plant communities, affecting biodiversity, forest re-
generation, and food security. 
 Addressing the decline of A. dorsata requires 
coordinated, multi-scale interventions: 

• Habitat protection and restoration of nesting trees, 
aggregations sites and forage resources 

• Promotion of non-destructive and sustainable honey 
harvesting practices 

• Reduction and regulation of pesticide use 
• Integration of pollinator conservation into agricul-

tural and forest policies 
• Community engagement and use of local ecological 

knowledge 
Long-term monitoring and research on population 
dynamics, migration, and disease ecology 
 

 Such integrated approaches are essential to 
enhance resilience of both pollinator populations and 
ecosystems 
 Safeguarding the giant honeybee ultimately 
means safeguarding the ecological integrity of the sub-
tropical ecosystem. Its survival is inseparable from the 
health of the landscapes it inhabits, and landscapes 
that sustain both biodiversity and human livelihoods. 
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