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Abstract: Honey bees (Apis spp.) are critical for sustaining biodiversity and global agriculture. They contribute to pollinating over 75%
of flowering plants and more than 35% of crops, ensuring food security and ecological balance. Their activities support a multibillion-
dollar global agricultural industry while promoting environmental health. Despite their significance, honey bee populations are in decline
due to pesticide exposure, habitat loss, climate change, and diseases like the Varroa mite and Colony Collapse Disorder (CCD). This paper
delves into honey bees' ecological, economic, and biological importance, threats, and potential conservation strategies. It also highlights
the role of technological advancements and global initiatives in ensuring the sustainability of honey bee populations.
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1. Introduction

Overview of Honey Bees and Their Ecological and
Economic Importance

Honey bees are fundamental to ecosystems and agriculture
worldwide, acting as the primary pollinators for most
flowering plants and crops. Their activities sustain
biodiversity and underpin the global food supply, supporting
agricultural productivity and quality. Honey bees contribute
significantly to the pollination of crops essential for human
nutrition, such as fruits, vegetables, and nuts, while
maintaining the health of wild plant populations that provide
food and habitat for other species (FAO, 2020). Despite their
crucial role, honey bee populations are threatened by
anthropogenic and environmental factors. Understanding
their ecological and economic contributions is imperative for
developing effective strategies to mitigate these challenges
and safeguard global food security and biodiversity.

2. Background on Honey Bees

Role in Pollination and Agriculture

The honey bee is one of the most effective and valuable
pollinators, as about 75% of the flowering plants and
approximately 35 % of the world's food crops depend on this
insect for pollination. Their pollination services cover almost
all crops, irrespective of their economic value, such as
almonds, apples, blueberries, and coffee. A study suggests
that through honey bee pollination, not only the yield of
agricultural produce but also its quality is increased. For
instance, it has been researched that crops pollinated by
honey bees have more significant and better shaped and
better-tasting fruits than self- or wind-pollinated crops. It also
leads to better crop characteristics and enhanced produce
value for the industrial, consumers, and farmers.

Globally, bees, especially honey bees, have been estimated
to offer pollination services worth between $235 billion and
$577 billion in today's economy (Goulson et al., 2015).
Honey bee pollination in the United States contributes
around fifteen billion USD to agri-businesses annually. Such
crops heavily depend on honey bee pollination, such as alm
and production. Each year, approximately 2600 colonies of
honey bees are shipped to California's almond fields for
pollination services because almond pollination is the world's
largest managed pollination event. Failure to have honey
bees means that companies that rely on such crops will feel
the pinch and produce less, affecting the pockets of those
who consume such crops.

Besides, honey bees affect other agricultural products
because they pollinate crops used for seed, like alfalfa and
clover, that feed livestock. This interdependency reinforces
their position as future enablers of crop outputs but current
custodians of the agri-food system. Their innovations are
most valuable in the developing world mainly because
agriculture is the significant economic activity of most rural
areas and food production (Mandal & Mandal, 2011).

Table 1: Economic Value of Honey Bee Pollination (Global
and Regional Estimates)

Estimated Economic Value .
. A . Crops Benefiting from
Region of Pollination Services Pollination Services
(USD)
o Almonds, apples,
Global $235-8577 billion coffee, blueberries, and
annually
more
United $15 billion annually Almqnds, melons,
States pumpkins, sunflowers
European | ¢, 5t 11ion annually Apples, pears,
Union rapeseed, strawberries
Developing | A significant contribution
. . Cocoa, mangoes, an
Regions to rural food security
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Figure 1: Historical estimates of the value of honey bees (ResearchGate,2009)

Threats to Honey Bee Populations

The honey bee species has been decreasing worldwide at a
very high rate for many reasons, such as habitat loss, use of
pesticides, climate change, and diseases. Loss of forage
based on floral sources due to urbanization, deforestation,
and high-intensity farming practices has also contributed to
a decline in floral resources and suitable nesting sites for
honey bees. Conventional agriculture causes this problem
because monoculture farming exposes bees to a few pollen
and nectar sources that are nutritionally inadequate for the
honey bees (Ollerton et al., 2011).

Neonics, a subset of pesticides, have been deemed a risk for
honey bees. Plants take up these systemic insecticides and
reside in their pollen and nectar, where bees are exposed to
lethal amounts during collection. Exposing bees to low toxic
levels of pesticide affects their learning capacity, foraging,
and signaling, affecting their colonies in the long run.
Whereas in regions where pesticide use is still regarded with

little control, there have been a lot of adverse effects on
honey bees.

Climate change makes other complicating factors worse due
to the changes in cycles of flowers, reduction in forage
production, and increase in incidence of pestilence and
diseases. This balance of honey bee foraging activities and
plant flowering is affected by diverse climate variability
forms such as long dry season that contracts the early rainy
season. Other constraints are diseases, which include Varroa
mites that are fatal to honey bees, Nosema Fungi.Diseases
also pose a very serious challenge to bee farming
(VanEngelsdorp & Meixner, 2010). These pathogens weaken
honey bee immune systems and lead to further infections as
well as unfavourable environmental conditions. Permitted by
these effects, the brutal form of the threats in question is the
so-called colony collapse disorder, which is characterized by
the disappearance of the workers from the colonies, and has
led to the multiple death of colonies in North America and
Europe.
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Figure 2: Overview of Bee Pollination and Its Economic Value (Mdpi,2020)

The on-going decrease in the population of honey bees has
various effects in the farming industry and the environment.
The pollination service they provide to crops would diminish
if done by other methods and this would only mean that food
shortage persists, food prices rise. Honey bee declines also
impacts wild plants and their associated species, implying the
multiple knock on effects associated with pollinator loss on
the broader biota and ecosystems (Woodcock et al., 2017).

Table 2: Decline in Honey Bee Populations and Key

Threats
Threat Key Issues Impact on Honey Bees
Neonicotinoids, Impaired navigation
Pesticides funglclfif?s, and reduced foraging, and CCD
herbicides
Urbanization, . .
Habitat Loss deforestation, Reduced fore}ge d.l versity
and nesting sites
monocultures
Climate Altered flowering Misaligned plant-pollinator
patterns, extreme . .
Change interactions
weather
Diseases and |Varroa mite, Nosema,| Colony weakening and
Parasites  |Deformed Wing Virus mortality

Honey Bee Species and Biology

Classification and Types of Honey Bees

The Apis genus comprises about ten known species, all with
adaptations to their habitats and geographical locations. Of
all these types, the western honey bee, scientifically known
as Apis mellifera, is the most common and the most sought-
after honey bee due to its high productivity. The Apis cerana,
also known as the Asian honey bee, is indigenous to South
and Southeast Asia and is notorious for its local adaptability
to predators and diseases such as the Varroa mite. Other
species are Apis dorsata (Giant honey bee), which constructs
large, exposed nests in trees and cliffs, and Apis florea

(Dwarf honey bee), found in tropical Asia and is essential in
pollinating indigenous plants (NHGRI, 2002).

Bee species are involved with specific functions of
ecosystem services because they help the plants reproduce
and forage for other insect pollinators. This is a wild species
and, as such, contributes significantly to the genetic base of
our natural resources. In contrast, commercial species such
as Apis mellifera are bred for intensive agricultural use. The
case of the genus Apis shows that it is wise to conserve both
the native and domesticated honey bees as a hedge against
declining pollination service (NHGRI, 2004a).

Anatomy and Behavior

In this case, honey bees have many characteristics of their
anatomical structure that enable them to work effectively as
pollinators. Their entire body has branched hairs to collect
and convey pollen from one flower to another as they feed
on the nectar. The proboscis stands out — the long tongue with
which the species feeds on nectar from deep flowers and
allows it to pollinate diverse plant species (NHGRI, 2004b).
Honey bees also have compound eyes that help them see
ultraviolet light, which is light that humans cannot see but
that is used to point to flowers.

The male bees or drones are only meant to mate with the
queen from another colony or hive. Queens, except for
producing eggs, are also sterile females, and the worker bees
have the rest of the jobs, such as collecting food, nursing the
brood, and holding the colony's temperature. It also helps
guarantee the practical function of the colony and sustenance
throughout the colony's adversity, appreciated by
environmental conditions (Terenzi et al., 2020).

Lifecycle of Honey Bees
The lifecycle of honey bees is a meticulously coordinated
process that spans four stages: egg, larva, pupa, and adult.
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Queens deposit fertilized eggs in cells of the comb, and they
turn into either worker bees or queens, depending on their
nutrition. No fertilization becomes a drone; such eggs. This
is taken from the royal secretions formed in the head glands
of young nursing bees and is fed for the first 3 days of the
larval stage. Then, the larvae, which will turn into workers or
drones, will be fed with pollen and nectar, while the
prospective queen is fed with royal Jelly until her maturation
stage (Hung et al., 2018).

In the third life stage, known as the pupal stage, the bees go
through metamorphosis to contain wings, legs, and other
body parts characteristic of the adult bee. The adult bees
emerge from their cells after about 21 days, while the worker
bees will go to their duties right from the onset. The lifespan
of adult bees varies by caste: queens can survive as long as
five years, while drones manage only a few months, and
worker bees six to eight weeks during the featured time. A
positive development and maintenance of the health and
productivity of the bees require proper lifecycle
management, control of pests, and access to various forage
(Winston, 1991).

Ecological Importance of Honey Bees

Pollination and Biodiversity

Honey bees are central to the reproduction of many flowering
plants, playing a pivotal role in maintaining biodiversity and
ecological stability. Globally, it is estimated that honey bees
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pollinate approximately 75% of flowering plants and nearly
35% of crops used for human consumption (Klein et al.,
2007). Their role as pollinators facilitates gene flow in plants,
which is crucial for adapting to changing environments and
preserving genetic diversity. This genetic diversity
strengthens plant populations, making them more resilient to
pests, diseases, and climate fluctuations (Genersch, 2010).

Moreover, honey bees are essential in pollinating several
other species in ecosystems. As they reproduce, flowering
plants support herbivores, pollinators, other organisms or
consumers in higher stanol, and other animals' food
requirements and accommodation. For example,
wildflowers, which principally exist on the pollination by
bees, sustain numberless varieties of insects and birds who
feed on seed and nectar resources, respectively. There is
evidence that pollinator loss, including honey bees, can result
in pollination, resulting in the loss of over 20% of plant
species worldwide (Ollerton et al., 2011).

Honeybees also impact phenology, that is, the time plants
flower. These and other aspects of their foraging practices
ensure that certain plants get pollinated sufficiently when
they bloom sequentially with other organisms that depend on
such plant resources. This coordination is essential to the
general operation of ecosystems since it provides the
necessary food and shelter requirements of many species all
year long.
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Figure 3: Overview of Bee Pollination and Its Economic Value for Crop (MDPI,2019)

Impact on Natural Ecosystems

This research shows that honey bees ecologically impact
plants and species beyond the immediate plant-herbivore
one. As pollinators, honey bees improve the architecture and
productivity of ecosystems by encouraging the growth of
what are known as foundation species. These plants, in turn,
create conditions for the survival of a whole number of other

organisms, thus maintaining the stability of the ecosystems
(Meo et al., 2017).

And finally, honey bees contribute to soil and water
conservation. In this case, they assist in controlling soil
erosion and organic matter, all of which improve soil fertility.
fertilityllination of vegetation also enables other benefits
such as checking water runoff and enhancing water recharge.
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The described dependencies reveal that even if honey bees
do not have a straight causal relationship with many
vertebrates, they are instrumental in preserving human and
environmental health services.

In addition, honey bee pollination is when ecosystems are
created to cope with damages, including through predictable
incidences like fires, storms, or human interference. The
spread of varied plant forms guarantees that ecosystems
possess the functional diversification that enables them to
respond to and recuperate from stress indicators (Nazzi & Le
Conte, 2016). This adaptability is becoming vital given the
present and further climate change and habitat destruction.

Economic Significance of Honey Bees

Contribution to Agriculture and Food Production

Honey bees play a significant role irrespective of regional
crop production, quality, and revenue. It also pollinates more
than 90 varieties of crops grown for sale, such as almonds,
apples, melons, cherries, and berries. FAO has estimated that
honeybee pollination adds US $235 to $577 billion yearly to
global Commerce (FAO, 2020). It will interest you to know
that honey bee pollination has been estimated to be worth
about $15 billion annually in America alone. At the same
time, almond production is impossible without honey bee
pollination (Simone-Finstrom & Spivak, 2010).

These insects play an enormously important role in the
pollination of crops. Unless these vitally essential pollinators
are around, nutritious products like fruits, nuts, and
vegetables would be scarce, and human health would
genuinely suffer. Researchers conclude that the decrease in
pollination will drive people to turn to staple crops, such as
wheat, rice, and corn, without the nutrition from pollinator-
dependent crops. This shift would worsen world
malnutrition, especially in areas where fruits and vegetables
are a massive part of the human diet.

Also, honey bees pollinate, producing seeds for crops such
as alfalfa and clover that are used in feeding livestock. This
is an essential position they play in supporting the other
sectors in the livestock industry since they hold a critical role
in the agricultural value chain (Sabbahi et al., 2005).

Table 3: Impact of Pollinator Decline on Crop Yield and
Quality

Crop Pollination Yield Reduction Economic
Dependency (%) | Without Pollinators (%)| Impact
Almonds 100% 90-100% Severe
Coffee 50-60% 20-25% Moderate
Apples 90% 50-75% High
Blueberries 80% 60% High

Beekeeping Industry and Honey Production

The beekeeping industry is an essential economic sub-sector
with enormous potential to enhance the livelihoods of rural
folk and give impetus to sustainable farming. Worldwide
honey production has reached a level of more than 1.9
million metric tonnes, and the industry brings billions of US
dollars in sales. China, Turkey, and Argentina remain among
the biggest honey producers, and their contribution to honey
production worldwide is enormous. Besides honey, other

financially lucrative products for beekeepers include
beeswax, royal Jelly, and propolis.

Beekeeping also has social and customary importance in
several areas and is carried out as a means of living.
Professional beekeepers also have an essential duty with
managed colonies of honey bees for crop pollination and the
health of their colonies through disease management and
Manipulation (Allen & Ball, 1996).

Consumers today widely prefer organic products such as
honey and other bee products due to the increased
consciousness of natural products. This trend makes it
possible for small-scale producers who manage large
colonies of bees to find niche markets, hence underlining the
economic value of honey bees.

Threats to Honey Bee Populations

Pesticides and Chemical Exposure

Neonicotinoids are among the most highly utilized pesticides
globally, and their impact on honey bees is a significant
menace. These systemic insecticides are taken up by plants
and are found in pollen and nectar, with bees receiving toxic
amounts during trips. Studies have linked neonicotinoids
with poor cognitive performance in honey bees because they
affect their ability to navigate, forage, and remember routes
back to their colonies (Woodcock et al., 2017). Chronic
effects occur from sub-lethal doses, which affect the overall
strength of colonies, leading to colony collapse (Johnson,
2015).

Fungicides and herbicides also increase the problem by
enhancing the toxicity impact of the insecticides through
synergistic effects. Remaining pesticides can also exert
adverse health effects on the brood and larvae, affecting
colony viability.

Habitat Loss and Climate Change

Loss of habitats due to conversion to areas of human
settlement, agriculture, and logging means that honey bees
are denied diverse foraging opportunities. This is made
worse by monoculture farming, which reduces floral sources,
which are vital in the honey bee's nutrient intake. Floral
abundance is limited, and this shortage of nutrients starves
colonies and makes their inhabitants vulnerable to diseases
(Mandal & Mandal, 2011).

Climate change still worsens it by altering the flowering
patterns of plants and the activity of honey bees. Bees may
be unable to work during the peak plant-blooming period,
thus lowering the pollination rate. Drought and floods pose
additional risks to the availability of floral resources besides
temperatures that promote the growth of diseases and pests,
notably the Varroa mite (Saelao et al., 2020).

Diseases and Parasites

Diseases and parasites are some of the biggest dangers that
affect honey bees. The Varroa destructor mite is primarily
known to be a harbinger of fatal viruses, such as the
Deformed Wing Virus (DWV), which enfeeble bees and their
hives. The Nosema makes the digestive systems of honey
bees, leading to shorter life spans and low productivity of
colonies.
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Known as Colony Collapse Disorder (CCD) since 2006, it is
associated with pesticides, diseases, and dietary stress. CCD
results in the queen and brood being left behind while all the
workers die, and CCD has been reported to have led to

significant losses for colonies worldwide. These results
suggest that various factors cause CCD and that simple
solutions are unlikely to protect honey bees from all threats
(Annoscia et al., 2020).
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Figure 4: The Biggest Global Threats to Honey Bees (Dadant,2020)

Conservation and Protection Strategies

Sustainable Beekeeping Practices

Many avian sustainable beekeeping measures aim to enhance
colony health and decrease human stress factors. Biological,
cultural, and mechanical control are also effective in
minimizing synthetic chemicals, though they are less
effective than chemical control regarding pest management
(Wood et al., 2020). Daily practices such as colony rotation,
setting forage sources, and natural mite control are good
ways of promoting the overall health of the colonies.

Organic beekeeping, which prohibits synthetic chemicals
and emphasizes natural hive management, has become a
sustainable alternative. By promoting biodiversity and
reducing pesticide exposure, organic practices contribute to
healthier honey bee populations (Tihelka et al., 2020).

Table 4: Conservation Strategies and Expected Outcomes

Strategy Key Actions Expected Outcomes

Sustainable Reduce pesticide use, | Improved colony
Beekeeping Practices | diverse forage crops |health and resilience

Habitat Restoration | Create pollinator- Increased forage
friendly environments | availability and

biodiversity
Policy Interventions Ban harmful Reduced pesticide-
pesticides, promote |related bee mortality
regulations
Technological IoT hive monitoring, | Enhanced colony
Innovations Al-based diagnostics | management and

survival

Habitat Restoration and
Environments

Honeybees require native vegetation to be restored; the
environments have to be managed and enhanced for
pollinators. Wildflower strips sown beside agricultural fields,
liberal provision of green areas in urban centers, and
sustained afforestation practice offer critical food and shelter
grounds. These measures help honey bees and pollinators
build and package a sustainable environment (Rashid et al.,
2020).

Pollinator-Friendly

There are increased campaigns by both governments and
non-governmental organizations to increase pollinator-
friendly farming. For instance, the EU's Pollinator Initiative
aims to persuade farmers to improve pollinator-appropriate
places without compromising yields.
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Figure 5: Environmental pollution effect on honey bees (Springer,2018)

Policies and Regulations for Bee Protection

In this case, policy interventions are central to the
conservation of honey bees. The European Union had in
2013 set a restrictive measure of eliminating neonicotinoids,
and the experiment has recorded low pesticide-induced bee
mortality. Likewise, the USA Pollinator Health Task Force
formed in 2014 has developed measures to stabilize and
improve honey bee colonies and access to forage (Light et
al., 2020).

International collaborations, such as the United Nations'
"Global Pollinator Initiative," emphasize the importance of
coordinated efforts to address the decline of pollinators.
These initiatives focus on raising awareness, promoting
research, and implementing conservation strategies to secure
the future of honey bees.

Honey Bee Products and Their Uses

Honey and Its Nutritional Value

Honey is a crop of bees with the most significant appreciation
due to its nutritional, medicinal, and economic importance.
Honey is one of Nature's most essential sweeteners and a
health food in its own right, loaded with naturally occurring
sugars, vitamins, antioxidant properties, and enzymes.
Research suggests that honey possesses antibacterial
properties, making it an economical natural resource for
managing wound infection and healing (Mandal & Mandal,
2011). This is because the fruit is considered to have a high
antioxidant ORAC value, meaning it will reduce oxidative
stress, which is believed to contribute to diseases such as
cancer and cardiovascular diseases (Karabagias et al., 2020).

Worldwide, honey output reached 1.9+ million metric tonnes
in 2019, with key producers being China, Turkey, and
Argentina. Appealing to the rising trend of consumers
looking for organic and raw products, the market continues

Volume 9 Issue 12, December 2020

WWW.I|SI’.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR201211120844

DOI: https://dx.doi.org/10.21275/SR201211120844

1881


www.ijsr.net
http://creativecommons.org/licenses/by/4.0/

International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2019): 7.583

to experience a demand for honey. In every sphere, honey is
also used in pharmaceuticals, cosmetics, and various
remedies relating to traditional medicine, confirming its
importance and economic value (Jeon et al., 2020).

Table 5: Honey Bee Products and Their Economic

Contributions (2019)
. Global Production
Product Primary Uses Value (USD)
Honey Nutrition, m§dlclne, $9 billion
cosmetics
Beeswax Candles, pqhshes, $600 million
cosmetics
Royal Jelly Nutrltlonal. supplements, $500 million
skincare
Propolis Antlmlgroblal P rqd}l cts, $900 million
traditional medicine

Beeswax, Royal Jelly, and Propolis

However, the four primary manifestations of the bee
economy — honey, beeswax, royal Jelly, and propolis — are
necessary bee products with multifunctional uses. It can be
used in cosmetics, such as lip balms, skin creams, potions,
candles, furniture polishes, and protecting layers for food
products. Because it is hypoallergenic and water-resistant, it
is an ingredient in cosmetics and drugs, especially in drug
delivery systems (Ray et al., 2020).

Royal Jelly, which contains nutrients secreted only for queen
larvae, is believed to have health benefits. It is also rich in
proteins, vitamins, and fatty acids that boost immunity, ease
inflammation, and improve the reproductive system.
Currently, the global royal jelly market is valued at over $500
million, and its consumption increases yearly, mainly for
functional food and cosmetic products.

Propolis, also known as "bee glue," is obtained through resins
gathered by bees from the buds of trees and the secretion
produced by plants. As an antimicrobial, anti-inflammatory,
and antioxidant, propolis has had its cure in traditional
medicine for many years. Contemporary uses include
present-day mouthwashes, toothpaste, and wound fractions.
Overall, the global propolis market will reach $900 million
by 2025 (Stankovi¢ et al., 2020).

3. Future Perspectives and Research

Innovations in Beekeeping Technology

Modern beekeepers have embraced new technologies in
managing the bees, their colonies, and the health of the honey
bees. The Internet of Things (IoT) has management solutions
that help beekeepers monitor hives in terms of temperature,
relative humidity, and activity at any time. These systems
make it easy to detect stress factors like pests or certain
weather quality so that appropriate action can be taken
(Kietzman & Visscher, 2020).

Other technologies encompassed in apiculture include using
artificial intelligence (AI) to make predictions about the
health of a colony. For example, Al-based image analysis can
distinguish diseases and pests, such as Varroa mites, from
photos of hives. Automation technology, such as robotic
controlled hives, cut down on the amount of manual work
required from farmers, thus making it easier to manage bee

colonies and run the business, affording bees security (Hailu
et al., 2020).

Genetic Research and Disease Resistance

There is positive potential in the honey bee genetics for the
new courses in terms diseases-resistant stock. Selective
breeding, Russian Honey Bee and Varroa Sensitive Hygiene
(VSH) is also another breeding ambition in mite and
pathogen tolerance. Employing aspects like CRISPR in the
editing of genes gives the scientific brains the opportunity to
promote instance genes that have enhanced resistance to
diseases as well as other factors that may impair their
existence (Lago et al., 2020). Other related studies on the gut
microbiota are also developing because the health of the
honey bees’ gut significantly affects their immunity and
productivity. Conceivable bacteriotherapy, which may be of
specific benefit for improvement of the colonies intestinal
function and therefore protection against the effects of the
pesticides or pathogens could assist in ensuring the survival
of this colony.

Global Initiatives for Bee Conservation

Efforts to conserve honey bees have been considerably
mounted at the international level especially involving
governments, researchers and environmental agencies. The
United Nations “Pollinator Initiative” aims to increase global
understanding of pollinator decline, and the adaptation of
pollinator friendly agricultural practices. Likewise, the
IUCN has started programs to safeguard the pollinator’s
environment from the effects of pesticides and habitat
destruction (Kafantaris et al., 2020). Madison and other Ms
company launches projects like Bayer’s “Feed a Bee” to
plant more pollinator plants and raise awareness of honey
bees. These improvements are in line with sustainable
development goals, while emphasizing the importance of
honey bees to food security and bio-diversity conservation
(Frizzera et al 2020).

4. Conclusion

These bees are important to the ecosystem, food chain and
economy worldwide. These hitherto unchallenged
pollination services include facilitating species conservation,
food stability and, innovation in agriculture. Netheless,
honey bees, essential for biotechnological purposes of
pollination and enhancing ecosystems, are in danger from
pesticide, habitat elimination, and diseases (Guichard et al.,
2020).

Sustainable practices like beekeeping, avian nesting site
protection, and interference by authorities in development
projects to create a conducive environment for the bees may
also be very useful in protecting honey bees. The use of new
technologies, as well as genetic work, enhances the fight
against these problems. International activities show that
cooperation is essential for preserving honey bee populations
for pollination purposes, without which civilization as we
know it today cannot exist (Allsopp, 2020).

Honey bees' survival is one of the conservations of our
planet, as shown in the diagrams of Nature. That is why their
protection is not only environmental but also, in this case,
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protecting these species is an environmental need and a
social obligation.
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