
MS.ID-IJPBS-2671 

International Journal of Pharmacy and Biological Sciences-IJPBSTM (2022) 12 (1): 08-15 

Online ISSN: 2230-7605, Print ISSN: 2321-3272 

Review Article | Biological Sciences | OA Journal | MCI Approved | Index Copernicus 

 

 
 

 
DOI: https://doi.org/10.21276/ijpbs.2022.12.1.2                                                                                   Keshamma E* et al 

                                                                                          www.ijpbs.com  or www.ijpbsonline.com 
8 

Role of Honeybees in Biodiversity Conservation 
  

Akhila A.1, Manjunatha B.2 and Keshamma E.3* 

1Associate Professor, Department of Zoology, Government Science College, Bengaluru, 
Karnataka, India 
2Aisstant Professor, Department of Zoology, Government Science College, Bengaluru, 
Karnataka, India 
3Associate Professor, Department of Biochemistry, Maharani Cluster University, Palace 
Road, Bengaluru, Karnataka, India 

 

Received: 18 Oct 2021 / Accepted: 4 Nov 2021/ Published online: 01 Jan 2022 
*Corresponding Author Email: keshamma.blr76@gmail.com 
 

 

Abstract 
Bees are important both ecologically and economically for the ecosystem service role they play 
as pollinators. Honeybees are pollinators that play a key-role in plant biodiversity conservation 
and crop production. This unique insect species has been managed in hives by beekeepers for 
millennia, even though such a peculiar animal production system never resulted in the 
domestication of the western honeybee. The current widespread decline of insect pollinators 
could negatively affect human well-being and food production, as many crops rely on animal 
pollination for the quantity and quality of their yield. The quality of our oxygen, the food we 
eat, the survival of other species, and several bio-diversity issues are in many ways dependent 
on the work we do to protect the bees.  
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***** 
INTRODUCTION 
Biodiversity is the variability among living organisms 
and is important for all of us. It includes the diversity 
within and between species, and the diversity of 
ecosystems [1]. The diversity of ecosystems, species 
and crop varieties and the genetic diversity are 
invaluable for the next generations and deserve to be 
protected. All of us appreciates the aesthetic value of 
a diverse landscape which provides habitats for a rich 
variety of animal and plant species. But biodiversity 
means much more than this. It brings us a multitude 
of practical benefits, with its contribution to 
ecosystem services. Take pollination by insects, for 
example. Worldwide, almost 90 percent of flowering 
plant species are, at least partly, reliant on the 
transfer of pollen by insects and other animals. These 
plants are an essential part of ecosystems, providing 
food, habitats and other resources for a wide range 
of other species. Insects are the most important 
animal pollinator groups, with approximately 70% of 
angiosperm plants being insect pollinated [2].  

Among the pollinating insects, bees are one of the 
most important and specialized groups [3]. About 15 
billion years ago 'Big Bang' happened and universe 
came into existence. It is said that our earth has 
originated about 4.6 billion years ago. And thereafter 
gradually the life on earth came into existence. The 
evolutionary radiation of bees coincided with the 
evolutionary radiation of flowering plants [4], and 
bees occupy an important ecological role as 
pollinators of a range of flowering plant species. Bees 
play a crucial role in the complex ecosystems of our 
planet. Unfortunately, they are under threat. 
Human-driven change means that present species 
extinction rates for bees and other pollinators are 
100 to 1,000 times higher than normal [5]. The 
decline in bee numbers is a negative indicator for the 
future quality of human life and our planet at large.  
 
Beneficial Role of Bees 
There are over 20,000 species of bees on our planet. 
They are essential for pollination, which is vital to all 
life on Earth. Simply put, plants cannot reproduce if 
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they are not being pollinated [6]. Only when this 
process is completed can these plants create seeds, 
grow and provide us with food. While bees are not 
the only insect pollinators, they are one of the most 
vital. They are crucial in pollinating wild and 
managed plants. Bees perform about 80% of all 
pollination worldwide. They keep our planet's 
precious ecosystems growing and thriving. Seventy 
out of the top one hundred food crops humanity 
grows (providing around 90% of the world's 
nutrition) are pollinated by bees [7]. This includes 
many of the fruits, nuts, and vegetables that we 
depend on for food. Without bees, we would be 
seriously impeded in our ability to feed humanity. 
Bees are taxonomically classified under the insect 
Order Hymenoptera, along with ants, wasps and 
sawflies, and are part of the superfamily Apoidea, 
and clade Anthophilia, with seven recognized 
families. Although only 50 of the ~ 20 000 described 
bee species are actively managed by people, the 
entire clade is important for ecosystem functioning 
and human well-being. Bees and flowering plants 
have co-evolved, making bees effective pollinators of 
a large proportion of flowering plant species. There 
are perhaps a further ~ 5 000 bee species that are yet 
to be described [8]. 
Bees and plants have co-existed since time 
immemorial. Bees depend for their food on plants: 
nectar provides them with carbohydrate, while 
pollen supplies protein [9]. Most bees also depend 
on plants for shelter. In return, bees help with the 
vital process of plant reproduction. They cross-
pollinate flowers, diversify the genetic background of 
seed, and help plant species reproduce and survive 
[10]. Bees can distinguish colors, shapes and scents 
of flowers. They cannot see red but do perceive 
ultraviolet light. Bees can reach the concealed nectar 
in flowers that have intricate structures [11]. Their 
sense of time means they can accurately visit flowers 
when nectar is secreted, and pollen grains are 
produced. Bees have adjusted themselves to 
evolutionary changes in flowers [12]. They have in 
turn influenced the evolution of flowers, causing the 
flowers to become more complex in colour, shape 
and structure, reducing the number of floral parts, 
and influencing the production and protection of 
nectar. Many flowers have complicated ways of 
providing access to pollen and nectar. These reward 
pollinating insects but discourage others. The floral 
structures and the chemical composition of the food 
are adapted to the senses of certain pollinating 
insects. Protein-rich pollen and glucose-rich nectar 
are most sought after by trees [13]. 
Although bees are not the most diverse group of 
pollinators (butterflies and moths comprise over 

140 000 species), they are the most dominant 
taxonomic group amongst pollinators; only in the 
Arctic regions, is another group (flies) more 
dominant [14]. The ability of bees to transport large 
numbers of pollen grains on their hairy bodies, 
reliance on floral resources, and the semi-social or 
social nature of some species are amongst the 
characteristics that make bees important and 
effective pollinators [15,16]. Fifty bee species are 
managed by people of which around 12 are managed 
for crop pollination [17]. Bees need a clean and 
healthy environment. The existence of natural bee 
colonies is a good indicator of a healthy 
environment. Individual bees can also be useful in 
detecting air pollution. India can boast of being a 
centre of origin of the world's honeybee species. Out 
of the five honey-producing bee species, four have 
occurred in India since ancient times. They are also 
found in the Western Ghats.  
1. Apis dorsata-the rock bee or giant bee: This 

wild bee constructs single, huge, vertical wax 
comb exposed to light. The nest hangs on tall 
tree branches or towers, or underneath bridges 
or on rock cliffs. It contributes nearly 75% of 
total honey production of India. It migrates with 
the season to seek food and shelter.  

2. Apis florea-the garden bee or little bee: This 
wild bee constructs a single, small, vertical 
comb in bushes exposed to light. It produces 
small quantities of honey. It also migrates 
depending upon the availability of food and 
shelter.  

3. Apis cerana-indica the Indian hive bee: This 
hive bee constructs several vertical parallel 
combs in dark enclosures like hollows in tree 
trunks or in the ground. It is relatively stationary 
and can be kept in wooden hives for commercial 
production of honey and pollination services.  

4. Trigona irridipenis-stingless bee or dammer 
bee: Like the hive bee, this wild species occurs 
in dark enclosures, but it does not construct 
parallel combs. It builds nests comprising of 
clusters of cells meant for brood rearing and 
storage of honey and pollen. These bees are 
very small-little bigger than mosquitoes. 

  
Upset Balance  
Bees are part of the delicate balance in the 
ecosystem [18]. Human interference can upset this 
balance and disturb bee populations. On the 
Mahabaleshwar plateau, for instance, natural 
honeybee colonies are reduced to dangerously low 
levels. In the 1950s and 1960s, natural bee colonies 
were abundant on the plateau; later local 
beekeepers found it difficult to procure natural 
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colonies. Deforestation has depleted honey 
production to such an extent that traders now have 
to procure honey from other states. What applies to 
Mahabaleshwar is also the case in many other 
honey-producing regions in the Western Ghats [19]. 
Reduced numbers of colonies of Apis cerana, the 
Indian hive bee, are also due to human interference 
[20]. In the 1970s, thousands of colonies were lost in 
an epidemic of a bacterial disease. An exotic species, 
the European honeybee (Apis mellifera) was 
imported into the Mahabaleshwar region, thereby 
introducing European foul brood disease. Like the 
Indian hive bee, the wild migratory species A. dorsata 
and A. florea are also endangered by deforestation 
and thoughtless honey collection. Crude honey 
collection methods not only reduce the quality of 
honey but also damage hives and harm the bee 
population [21]. The queen is the only fully 
developed female in the colony. It lays eggs which 
hatch to increase the population. The workers are 
the bees seen busily going in and out of the hive 
carrying food. They are females but are not fully 
developed sexually. They do not lay eggs. Whether 
an egg grows into a queen or worker depends on the 
food given to the larva that hatches from the egg. 
The drones are male members of the colony. Their 
sole function is to mate with the queen [20]. 
 
Biodiversity Maintenance  
Capacity to produce honey, disease resistance, low 
tendency to abscond or migrate, and mild temper 
leading to few stings are a few desirable traits the 
beekeeper seeks in bees. It is possible to breed 
superior strains of Indian hive bees. Local bee species 
should be used rather than imported exotic bees 
which may introduce diseases.  Suitable techniques 
for collecting honey and wax from wild bee species 
(Apis dorsata, A. florea and Trigona irridipenis) are 
needed. The Central Bee Research Institute in Pune 
has been successful to a great extent in this regard. 
Besides honey, all three species produce wax, pollen, 
royal jelly and bee venom. These species are 
immensely important in pollinating flowers. A. 
dorsata has a longer flight range, while A. florea can 
work on smaller flowers. Apis indica can be kept for 
pollination in agricultural or horticultural fields [20]. 
The potential importance of bees for crop pollination 
has been highlighted as a particular reason to 
conserve wild bees and their habitat. [17, 21, 22, 23] 
More than 90% of the world’s top 107 crops are 
visited by bees; however, wind- and self-pollinated 
grasses account for around 60% of global food 
production and do not require animal pollination 
[24]. Wild bees contribute an average of 
USD$3 251 ha−1 to the production of insect-

pollinated crops, similar to that provided by 
managed honeybees [23]. A very small number of 
mostly common wild bee species provide the 
majority of bee-related crop pollination services [23], 
and other insects such as flies, wasps, beetles, and 
butterflies have an important, underemphasized role 
in crop pollination [25]. Such research has 
highlighted the danger of exclusively highlighting the 
importance of bees for crop pollination, to the 
potential detriment of conserving diversity across 
the landscape [23, 26].  The wild and managed bees 
have crucial ecological, economic and social 
importance including and beyond crop pollination. 
Long-standing associations exist across multiple bee 
species and human societies. Documented ancient 
bee–people interactions include honey hunting 
dating back to the Stone Age for the honeybee Apis 
mellifera in Europe, [27], more than 2000 years of 
keeping the honeybee Apis cerana in Asia [28], and 
beekeeping reaching back to at least pre-Columbian 
times for stingless bees (Melipona beechii) in Mayan 
Mexico [29]. Bees also appear in many religious 
scriptures and are found within mythology, 
cosmology and iconography [17, 27, 29, 30]. Beeswax 
from culturally significant sugarbag bees 
(Tetragonula spp.) has been used in the production 
of rock art by Aboriginal peoples in northern 
Australia for at least 4 000 years [24]. In Greek 
society, bees are closely linked with the cycle of birth 
and death and considered an emblem of immortality 
[31]. “Telling the bees” was a popular tradition in 
19th Century New England; it was customary for 
keepers to inform their bees of any major event such 
as a birth, death, marriage or long journey 
[24]. These reciprocal bee–human relationships have 
historic legacy and are highly important for informing 
current practices around bee management. 
Today, the long-standing mutualistic relationship 
between bees and people is jeopardised by recent 
reported declines in bee populations [33]. The loss of 
managed honeybee colonies [33] and declines in wild 
bee pollinators [34,35] have been observed. 
However, much remains undocumented about the 
conservation status of most bee species [36,37]. The 
global conservation status of just 483 bee species has 
been assessed by the IUCN, most of which were ‘data 
deficient’ [28]. 
With a decline in bee populations, there has been a 
surge of research focusing on the drivers of bee 
decline and the impacts on provisioning ecosystem 
services [36,39]. Drivers such as habitat loss, 
pesticide use, the proliferation of parasites, 
availability and diversity of forage, change in land use 
and climate, and species competition have all 
contributed to the reduction in bee populations 
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[36,40, 41]. These drivers interact in complex ways; 
for example, market-driven agricultural 
intensification has limited bees’ access to forage 
resources and at the same time potentially 
increasing bees’ exposure to harmful agrichemicals 
[42,43]. People can act as a positive influence for 
ecosystem function through designing bee-friendly 
policies and contributing to bee conservation 
approaches [24,44,45]. Acknowledging the plethora 
of literature addressing the decline in bee 
populations and the consequences for agriculture, 
we contend that the ubiquitous importance of bees 
in connecting the planet and people remains 
relatively less explored, particularly with regard to 
broader goals in sustainable development. 
 
Significance of Bees to Sustainable Development 
Bees provide a range of ecosystem services that 
contribute to the wellbeing of people whilst 
maintaining the planet’s life support systems [22,44]. 
Ecosystem services inherently contribute to 
achieving global sustainable development [46]. Yet 
the extent to which bees contribute towards the 
achievement of the full suite of the sustainable 
developmental goals (SDGs) has not been explored in 
detail. Existing research has highlighted the 
importance of insects in achieving multiple SDGs 
through the regulation of natural cycles, biological 
pest control, pollination, seed dispersal, and even as 
bio-inspiration [22,40,47]. Bee pollination has been 
identified as directly contributing to food security 
(SDG2) and biodiversity (SDG15) [47]. However, bees 
could also contribute to a broader range of SDGs. 
We explicitly identify the realized and potential 
contributions of bees towards achieving the SDGs, 
presenting evidence to highlight the 
interconnectedness between bees, people and the 
planet from an integrated system perspective [48]. 
The importance of bee pollination for food crops has 
been widely acknowledged, with growing concern of 
a global crisis as demand for pollination services 
continues to outstrip supply, with an associated 
increase in less diverse, pollinator-dependant 
agriculture systems [49,50]. In addition to improving 
the yield of some crops [51,52] bee pollination 
contributes to enhanced nutritional value (target 
2.2) and improved quality and longer shelf life of 
many fruits and vegetables [53] which could 
potentially help in reducing food waste resulting 
from aesthetic imperfections [54]. 
Less-explored aspects of bee pollination include the 
contribution to biofuels (SDG7). Despite being self-
pollinated, oil seed crops show increased yield when 
pollinated by bees [55,56]. Research in Mexico on the 
performance of bees on Jatropha curcas found 

significant improvement in the seed set when the 
self-pollinated varieties were supported with bee 
pollination [57]. Canola, another self-pollinating 
oilseed crop, also shows a positive association 
between higher yields and bee diversity [55]. 
Beyond agricultural landscapes, research in urban 
bee ecology aids understanding of bee dynamics in 
the cities and informs urban bee conservation 
initiatives [58,59]. Urban beekeeping strengthens 
residents’ connection to nature [59]. Planting 
aesthetically pleasing, bee-attractive flowering 
species in landscape planning can provide forage for 
bees, and close proximity to such plantings may 
result in pollination rewards for trees and other 
species in public green spaces [60]. European 
honeybees can be used as an indicator species for 
tracking contaminants and monitoring 
environmental health in urban areas [61]. In 
addition, understanding bee forage preference, 
suitability of habitat and mobility between different 
habitat types is critical for designing sustainable 
urban and rural landscapes to optimize pollination 
benefits as well as support bee health [59].  
The contribution of wild and managed bees in 
pollinating wild plants in natural ecosystems and 
managed forests (target 15.1) is well-acknowledged 
[16,26]. The biodiversity found within forests 
provides a critical range of ecosystem services 
including water cycle regulation and carbon 
sequestration [62]. Bee-pollinated plants provide a 
source of food for wildlife and non-timber forest 
products for people [26]. For example, Brazil nut 
trees (Bertholletia excelsa) require bee pollination to 
set their high-value fruit, with much greater 
productivity in the wild, likely due to low numbers of 
native bees in plantations [63]. Beekeeping within 
forest boundaries can support forest conservation 
alongside rural livelihoods [64,65]. 
Keeping bees provides opportunities for income 
diversity with low start-up costs, through diverse 
products and services including honey, pollen, 
beeswax, propolis, royal jelly, and pollination 
services [66]. Initiatives to promote beekeeping and 
pollination services in Kenya have resulted in 
livelihood improvements for smallholder farmers 
through increased farm productivity and an 
additional income stream [67]. However, in other 
regions of Africa, constraints to improve livelihoods 
through bee-related activities have been attributed 
to a lack of knowledge concerning bee husbandry 
processes, access to equipment, and training [68]. 
Vocational education in beekeeping could promote 
economic opportunities for employment and 
entrepreneurial enterprise and diversification for 
Indigenous groups, as well as help empower women 
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including those within traditionally patriarchal 
societies to promote gender equality [69]. 
Beekeeping can be an important strategy for 
livelihood diversification [66], which can directly 
contribute to an increase in per capita and household 
income and also allow for enhanced fiscal 
opportunities (e.g., tourism) and sustained income 
growth for people in rural areas, irrespective of social 
and economic status [70]. An initiative for 
sustainable tourism in Slovenia packages bee-related 
education and healing experiences with bee 
products, together with opportunities to create and 
purchase original crafts using bee products [71]. In 
Fiji, The Earth Care Agency is working to promote 
organic honey production on remote islands to 
provide economic alternatives for indigenous Fijians 
[72]. 
In relation to health, honey, bee pollen, propolis, 
royal jelly, beeswax and bee venom have all been 
used in traditional and modern medicine [73]. 
Researchers have identified bioactive properties of 
honey, propolis and royal jelly which suggest the 
presence of compounds with antimicrobial, anti-
inflammatory, antioxidant, antitumor, and 
anticancer activities [73]. Honey is used in wound 
and ulcer care, to enhance oral health, fight gastric 
disorders, and liver and pancreatic diseases, as well 
as to promote cardiovascular health [73]. Propolis is 
used in gynecological care, oral health, dermatology 
care, and oncology treatments, whilst royal jelly is 
used in reproductive care, neurodegenerative and 
aging diseases, and wound healing [74]. 
Bees have contributed to industry, innovation and 
infrastructure by inspiring the design and 
development of a range of structures, devices and 
algorithms that can benefit sustainable development 
(target 9b). The honeycomb structure of beehives is 
often a mainstay in structural engineering [75]. 
Drawing inspiration from bee anatomy, the medical 
industry has benefited from innovations such as 
surgical needles adopted from the design of bee 
stingers [76]. Bee behavior has inspired complex 
computer-based search and optimization processes 
informing a new wave of genetic algorithms [77]. 
 
SUMMARY 
The decline in global insect populations has attracted 
the attention of the scientific community, general 
public and policymakers [17], with heightened public 
awareness of the importance of bees for pollination. 
A holistic view of ecosystems including wild and 
managed bees and humans is necessary to address 
sustainability challenges [78]. By employing a system 
approach, we can better understand the 
interconnections between elements within coupled 

human–environment systems. We strongly advocate 
the need for appropriate natural resource 
management approaches for maintaining 
sustainable systems as vital for allowing the 
continued success of bees in their natural role. We 
summarize the benefits of honeybee in sustaining 
the biodiversity conservation. We must strive to 
restore balance and reverse bee decline trajectories 
if we are to encounter a future in which bees 
continue to contribute to the sustainable 
development of society. 
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