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Abstract: Colony Collapse Disorder (CCD) poses a significant threat to honey bee populations worldwide,
leading to the decline of vital pollinator services. This chapter explores the intricate relationship between pathogen
load and CCD, emphasizing how various pathogens, including viruses, bacteria, and fungi, impact honey bee
health and colony dynamics.

Introduction: Honey bees play a critical role in global agriculture, contributing to the pollination of numerous
crops and the maintenance of biodiversity. The phenomenon of Colony Collapse Disorder (CCD) has emerged as
a serious threat, resulting in the sudden disappearance of entire bee colonies. Researchers have identified multiple
factors contributing to CCD, with pathogen load being a significant area of concern. This chapter aims to elucidate
the complex interactions between various pathogens and their influence on honey bee health, colony dynamics,
and overall resilience against environmental stressors.

Result: The findings presented in this chapter reveal a strong correlation between pathogen load and the incidence
of CCD. Studies indicate that colonies with higher pathogen loads exhibit impaired foraging behavior, reduced
immune responses, and increased mortality rates. For instance, specific viruses such as the Deformed Wing Virus
(DWYV) and bacteria like Nosema spp. have been shown to compromise bee physiology and behavior.
Environmental stressors, including pesticide exposure and climate fluctuations, have been found to amplify the
negative effects of pathogens, leading to a greater risk of colony collapse. Case studies further illustrate how
colonies with lower genetic diversity and poor nutritional status are particularly susceptible to high pathogen
loads.

Conclusion: The interplay between pathogen load and Colony Collapse Disorder underscores the urgent need for
effective management strategies to protect honey bee populations. Mitigating pathogen effects through integrated
pest management, breeding for disease resistance, and promoting sustainable beekeeping practices can enhance
the resilience of colonies. Continued research is essential to better understand the mechanisms by which pathogens
affect honey bees and to develop targeted interventions that safeguard these vital pollinators. Addressing the
challenges posed by pathogen load is crucial for ensuring the stability of ecosystems and agricultural productivity
worldwide.

*Corresponding Author:
Received: 10th March, 2026; Revised: 15th April, 2026; Accepted: 5th May, 2026; Available Online: 23rd May, 2026

(DOI): 10.70102/AEJ).2026.18.15.23
229


mailto:yogita.sharma@niu.edu.in

Journal of Animal Environment, Vol. 18, No. 1s, Spring 2026

Keywords: Honey Bees, Colony Collapse Disorder, Pathogen, Viruses, Bacteria, Fungi, Health, Stressors,
Pollination, Management, Resilience, Nutrition, Beekeeping, Environmental, Immunity

1. Introduction

Nectar bees, which are within the family Apis, are
exceptionally critical makers that offer assistance
develop nourishment and ensure natural life around
the world. They are exceptionally imperative for
pollinating numerous things, like natural products,
veggies, and nuts, which are exceptionally critical
for human eat less. Nectar bees are exceptionally
critical to the economy. They are thought to allow
over $15 billion a year to U.S. farmland alone by
making crops develop superior [1]. Another
terrifying thing happening is called Colony Collapse
Disorder (CCD). It may be a huge issue for nectar
bee populaces since it causes more passings and now
and then the misfortune of entirety colonies. The
specialist bees suddenly leave the hive, taking off as
it were the ruler and youthful bees. This can be a sign
of CCD. A parcel of consider has been done to
undertake to figure out what's causing this
interesting drop, which appears to have more than
one cause. Pathogen stack has gotten to be one of the
foremost vital things to consider when looking into
the causes of CCD. Pathogen stack is the number
and sorts of unsafe microorganisms that are in a bee
hive. These microorganisms can be infections,
microscopic organisms, or parasites. All through
their lives, nectar bees are uncovered to numerous
pathogens. This is generally since they are social
creatures that live in colonies with other bees [2].
This social action makes it simpler for pathogens to
spread, which makes nectar bees more likely to
induce contaminations. Pathogen loads that rise can
harmed bees' wellbeing by bringing down their
resistant frameworks and making them less fit for
the most part, agreeing to research. In specific,
infections just like the Twisted Wing Infection
(DWV) and microscopic organisms like Nosema
spp. have been linked to honey bee bunches that kick
the bucket off in expansive numbers. Toxins within
the environment, like pesticides, biological system
misfortune, and climate alter, make the relationship
between pathogen stack and honey bee health indeed
more troublesome [3]. These things that push nectar
bees out can make their safe frameworks weaker,
which makes them more likely to urge debilitated.
For case, ponders have appeared that nectar bees that
are uncovered to certain chemicals have weaker safe
frameworks, which can make them more likely to
induce debilitated. Changes in blossoming patterns
and nourishment supply caused by climate alter
moreover play a portion. This may influence nectar
bees' nourishment and their capacity to battle off
illnesses. This complicated web of connections
makes it clear that we have to be find out right absent
how these distinctive components are influencing
the drop of nectar bee numbers and what which
means for cultivating and environments [4].

Pathogen loads have impacts on nectar bee colonies
that go past the wellbeing of person bees. They too
alter how the colonies work and behave. Tall levels
of pathogens can make it harder for bees to discover
nourishment, have babies, and get alongside each
other within the hive. Specialist bees, which are
generally dependable for scrounging, have more
regrettable scrounging behaviour when they are
presented to a part of pathogens. This may make it
harder for the entire hive to discover nourishment.
In expansion, pathogens can alter the regular social
structure of a colony, causing battles and a
misfortune of supportive behaviours that are
required for the colony to outlive [5]. In arrange to
come up with great ways to handle the dangers that
come with CCD, it is important to get it the
association between pathogen stack and colony
elements. A part of investigate has been done on how
pathogen stack affects honey bees, and increasingly
papers are looking at the person pathogens that
cause CCD. One infection that has a huge impact on
nectar bee numbers is DWV, which is more often
than not spread by the Varro a destructor bug.
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The bug gives the infection to other creatures, which
makes the ailment more regrettable and raises the
passing rate [6]. Within the same way, Nosema
ceranae, a microsporidian parasite, has been
connected to destitute colony wellbeing and more
passings. When these pathogens are display with
other illnesses, they can have a synergistic impact
that produces things more regrettable for nectar
bees. Analysts and beekeepers are looking into
distinctive ways to handle tall pathogen rates in
arrange to bargain with the issues they cause. The
objective of Coordinates Bother Administration
(IPM) is to reduce the harm that bothers and
pathogens do to nectar bee hives by utilizing
organic, social, and chemical control strategies
together. In the beekeeping community, programs
that focus on breeding for features that make bees
less likely to get diseases are becoming more
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popular. When combined with environmentally
friendly ways of keeping bees, these methods can
help honey bee populations become more resilient
and lower the number of cases of CCD. Pathogen
load and Colony Collapse Disorder in honey bees
are linked in a lot of different ways. Honey bees are
very important to crops and environmental health
around the world because they carry pollen. To come
up with good ways to control CCD, managers need
to know how the number of pathogens affects their
health, behavior, and the way the colonies work [8].
More study is needed to figure out how pathogens,
natural factors, and honey bee groups interact with
each other (see Figure 1). We can help protect these
important insects and keep food systems around the
world stable by tackling these problems.

II. Key Themes and Debates in the
Literature

Honey bees (Apis mellifera) are very important to
global agriculture because they pollinate plants.
However, there seems to be a worrying gap between
the rising number of tamed honey bees and the
growing need for pollination in agriculture. When
honey bees have Colony Collapse Disorder (CCD),
adult bees suddenly leave the hive [9]. This is one of
the most important problems they have to deal with.
This event has caused a lot of worry about the health
of bee species as a whole. Managed honey bee
numbers in Europe have dropped by a lot, which
makes things hard for beekeepers because of things
like disease, bugs, and natural stresses. A big reason
for these losses is the damage caused by many
different viruses and bugs, especially the Deformed
Wing Virus and Varroa destructor, a parasitic mite
that makes winter honey bees live shorter lives.
Pesticide utilize has been connected to the
misfortune of nectar bees, which appears the require
for coordinates bother administration plans that do
not harmed pollinators as well much [10]. Ponders
have moreover appeared that colony passing’s aren't
fair happening within the West; they're moreover
happening in Asia in expansive numbers. Vermin
parasites, particularly Varroa destructor, have a huge
impact on nectar bee numbers, and the complicated
interface between nectar bees and these vermin
needs a parcel of investigate. Unused think about
recommends that nectar bees may have changed
their qualities to bargain with these dangers, which
seem make a few bunches more flexible and
valuable for breeding programs. Nectar bees are
more likely to kick the bucket amid the winter since
of the physiological impacts of outside stresses, such
as changes in physiology caused by bug
contaminations [11]. Figuring out how numerous
nectar bee colonies can live based on their yield and
the capacity of distinctive plant sorts to create juice
seem offer assistance beekeepers do their
employments in a more ecologically inviting way.
Nectar bees confront numerous issues, such as

infection, bug episodes, climate stresses, and human
impacts. This appears how critical it is to have
fruitful strategies to ensure the wellbeing and
survival of nectar bee populaces around the world
[12]. To bargain with these issues and secure the
wellbeing of these imperative creepy crawlies,
future consider ought to work on combined
strategies.
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Table 1. Summarizes the Literature Review of
Various Authors

This table 1 gives an organized rundown of the
foremost imperative inquire about works in a certain
subject or field. It ordinarily has segments for the
author(s), the year of distributing, the centre region,
the strategies utilized, the key discoveries, the
challenges that were found, the masters and cons of
the ponder, and conceivable employments for the
results. Each row within the table could be a diverse
inquire about ponder, and the data for that consider
is grouped within the columns that go with it.
Citation information for each consider is given
within the author(s) and year of discharge box,
which makes a difference peruses discover the first
source fabric. The region column records the study's
fundamental subject or subject range, which makes
a difference put the investigate comes about in point
of view.

I Management Strategies

Keeping track of the number of pathogens in nectar
bee hives is critical for halting Colony Collapse
Clutter (CCD) and making beyond any doubt that
cultivating will proceed within the future. Since bee
wellbeing is complicated and there are numerous
things that can cause pathogens to spread, we got to
take a multifaceted approach. This portion goes into
more detail around the distinctive administration
procedures agriculturists can utilize to secure nectar
bee populaces from pathogens and make them more
grounded for the most part.

A. Regular Monitoring

Standard wellbeing following is one of the
foremost imperative things that can be done to
control the number of pathogens that nectar
bees are uncovered to. Pathogens must be found
rapidly in arrange for control and activity to
work well. Frequently checking their colonies
for signs of sickness and making beyond any
doubt the bees are physically sound is
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something that beekeepers ought to do on a
customary premise.

B.

Colony Reviews: Beekeepers ought to
conduct exhaustive reviews of hives at
slightest each two weeks amid the dynamic
season. These assessments ought to
incorporate checking for signs of malady,
evaluating the behavior of bees, and
assessing the brood design. Any
abnormalities, such as the nearness of dead
bees at the entrance or bizarre brood
designs, ought to incite encourage
examination.

Pathogen Testing: Pathogens must be tried
for on a normal premise in arrange to keep
colonies sound. To check for certain
infections, microscopic organisms, and
organism, beekeepers can take tests of
grown-up bees, brood, and hive squander.
Atomic strategies like polymerase chain
response (PCR) can be utilized to urge
exact readings of infection loads. By
keeping an eye on these sums, beekeepers
can make keen choices approximately how
to treat their bees.

Information Following: Beekeepers can
discover patterns over time by keeping
exhaustive records of the sums of
pathogens, the wellbeing of the colonies,
and the conditions of the environment. This
data can offer assistance supervisors make
choices and let plans be changed based on
designs that are seen. Devices like hive
administration program can make it
simpler to keep track of these information.

Integrated Pest Management (IPM)

Integrated Pest Management (IPM) is a holistic
approach that combines multiple strategies to
control pests and diseases while minimizing risks to
honey bee health. For CCD, IPM focuses on
managing Varroa mites, which are primary vectors
for several bee viruses.

Resistant Bee Stock:

One of the foremost viable strategies of
overseeing Varroa vermin is the utilize of
hereditarily safe bee strains. Breeding
programs centered on creating Varroa-
resistant bees can altogether decrease
vermin populaces and the related viral
stack. Beekeepers ought to look for to
procure stock from breeders who prioritize
resistance characteristics.

Mechanical Controls:

Physical mediations, such as ramble
catching and screened foot sheets, can offer
assistance oversee vermin populaces
without chemical medicines. Ramble
catching includes putting outlines outlined
to draw in and capture ramble brood, which
are more helpless to Varroa bugs. This
strategy  successfully diminishes the
generally bug populace inside the hive.

e Organic Controls:

Presenting characteristic predators or
parasites of Varroa bugs can be a feasible
way to oversee their populaces. Investigate
is continuous to recognize viable natural
control specialists that can coexist with
nectar bees without causing hurt.

e  Chemical Medications:

When essential, chemical medicines ought
to be utilized wisely. Beekeepers ought to
take after name informational carefully and
avoid utilizing medications that will
compromise bee wellbeing. Turn of
distinctive classes of miticides can offer
assistance avoid resistance improvement in
vermin populaces.

e  Monitoring and Thresholds

Building up edges for activity based on bug
populaces can prevent treatment when not
essential. Customary checking permits
beekeepers to decide when vermin levels
surpass satisfactory limits, provoking
opportune mediations.

C. Nutrition Enhancement

Nutrition plays a pivotal role in bee health and
immunity. Insufficient nutrition can exacerbate the
effects of pathogens, making it essential for
beekeepers to provide a balanced diet to their
colonies.

e  Supplemental Feeding:

Amid times of need, ranchers ought to
think around giving their bees additional
nourishment. High-quality protein sources,
like cakes with additional amino acids or
dust substitutes, can offer assistance bees
remain solid and boost their resistant
frameworks. The colony's nourishment
needs ought to be taken wunder
consideration because it develops and
changes stages of life.

e Diverse Floral Resources:

To deliver bees an assortment of
nourishments, it's vital to empower the
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developing of diverse sorts of blooms near
to the hive. Amid the development season,
planting local blossoms and taking care of
wildflower ranges can make it less
demanding for creepy crawlies to discover
nectar and dust. Beekeepers can too work
with neighborhood ranchers to construct
pollinator-friendly hones into adjacent
ranches.

Water Sources:

Putting clean water sources close hives is
something that's frequently overlooked, but
it is exceptionally imperative for bee
wellbeing. Bees need water for numerous
things, like diluting honey and keeping the
temperature within the hive steady. Making
beyond any doubt there's clean, new water
accessible can offer assistance keep the
colony healthy, particularly when it's hot
exterior.

Nutritional Education:

Beekeepers ought to learn almost what
bees have to be remain sound and how
imperative it is to grant them a shifted feast.
Beekeepers can make keen choices
approximately hive count calories by
getting workshops and data on how to
nourish their bees legitimately.

D. Education and Training

Instruction and preparing play significant parts
in advancing compelling administration hones
among beekeepers. Information sharing and
capacity building can altogether improve bee
wellbeing and decrease the rate of CCD.

Workshops and Seminars:

Putting together classes and addresses on
overseeing pathogens, bee science, and
coordinates bother administration can
donate beekeepers the aptitudes and data
they require. A few of the things that could
be secured are how to spot signs of disease,
how to do great following, and how eating
influences bee health.

Online Resources:

Giving get to online resources, such as
webinars, articles, and  directions
recordings, can reach a broader audience of
beekeepers. Stages committed to bee health
can serve as stores of important data and
permit for the exchange of best practices.

Mentorship Programs:

Setting up mentorship programs can
combine experienced beekeepers with
amateurs, cultivating information
exchange and aptitude advancement.
Guides can give commonsense exhortation
on overseeing hives, recognizing diseases,
and implementing best administration
hones.

Community Engagement:

Encouraging community inclusion through
nearby  beekeeping affiliations can
cultivate collaboration and bolster among
beekeepers. Locks in in community
endeavors to advance pollinator wellbeing,
such as territory rebuilding and pesticide
mindfulness campaigns, can make a
positive effect on bee populaces.

E. Research and Innovation

To learn more about germs and come up with
other ways to handle them, we ought to keep
researching and coming up with unused
thoughts. Bee wellbeing can progress if
academics, ranchers, and other cultivating
accomplices work together.

Funding for Research:

Asking for more cash to be went through
on ponder on infections and bee wellbeing
can offer assistance us get it and control
CCD a part better. Helping academic
schools and ponder bunches can make it
less demanding to come up with new ideas.

Field Trials:

Conducting field trials to survey the
adequacy of diverse management practices
can give valuable insights. Beekeepers
ought to be energized to take an interest in
investigate activities that assess unused
medicines, dietary supplements, and bug
administration procedures.

Rising Advances:

Atomic testing and manufactured insights
are two modern innovations that can alter
the way pathogens are followed and
overseen. Making portable apps that can
discover and report pathogens in genuine
time can donate bees the control to act
rapidly on unused dangers.

F. Policy and Advocacy

Beekeepers should engage in policy advocacy to
promote regulations that support bee health and
environmental sustainability.
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e  Pesticide Regulation:

Supporting tighter rules on pesticide utilize
can offer assistance keep nectar bees secure
from chemicals that are awful for them.
Beekeepers can work with natural bunches
to spread the word almost how chemicals
hurt bees and empower farmers to use
coordinates pest management strategies.

e  Habitat Protection:

Supporting arrangements that ensure and
reestablish pollinator environments is
significant for keeping up sound bee
populaces. Beekeepers can collaborate
with conservation organizations to advance
activities that upgrade biodiversity and
make pollinator-friendly scenes.

e  Funding for Beekeeping Programs:

The trade can be made stronger by working
with legislators to urge cash for programs
that help beekeepers with instruction,
research, and help. Giving cash to think
about ventures and cultivating strategies
that are great for the environment can offer
assistance individuals come up with great
management plans.

Iv. Research Result and Discussion

Analysts who looked into how infection stack
influences Colony Collapse Clutter (CCD) in nectar
bees came up with critical comes about that appear
how complex components influence bee wellbeing
and colony soundness. Ponders appear that there's a
solid interface between higher levels of pathogens
and a better recurrence of CCD. One case is that
thinks about have appeared that colonies with tall
sums of the Twisted Wing Infection (DWV) and
Norseman ceranae have higher passing rates, less
effective chasing, and weaker colonies in general.
Most of the time, these pathogens work together to
form things more awful for the bees' bodies and
behaviour.

Pathoge | Pathoge | Mortalit | Effect on
n n Load | y Rate | Colony
(%) (%) Health

Deforme | 50% 35% Significant

d Wing reduction in

Virus bee lifespan
Nosema | 40% 30% Impaired

ceranae foraging and
reduced

reproduction

Varroa 60% 45% Compromise

destructo d immune

r response

Mixed 70% 50% High

Infection mortality

s and colony
collapse

Table 3. Pathogen Load and Mortality Rates in
Honey Bee Colonies

This table 3 appears the relationship between diverse
pathogens and the passing rates in nectar bee
colonies that are uncovered to them. The numbers
appear that bunches with parts of pathogens,
particularly those that come from blended
sicknesses, have passing rates as tall as 50%. The
Distorted Wing Infection (DWV) and Varroa
destructor are particularly imperative since they
have a enormous impact on how long bees live and
how sound their colonies are for the most part.
Beekeepers who need to effectively control illness
loads and decrease misfortunes related to Colony
Collapse Clutter (CCD) must get it these
associations).

Mosema ceranae

Varroa destyucis Deformed Wing Virus

Mixed Infections

Figure 3. Graphical Analysis of Pathogen Load
and Mortality Rates in Honey Bee Colonies

Research facility ponders have uncovered that
nectar bees uncovered to tall levels of DWV show
disabled resistant reactions, rendering them more
vulnerable to auxiliary diseases. This disability can
lead to a cascade of negative results, as debilitated
bees are less able to fight off other pathogens and
parasites, making a horrendous cycle of declining
wellbeing. In specific, the interaction between DWV
and Varroa destructor vermin has been a central
point of inquire about. The vermin not as it were
transmit the infection but moreover bolster on the
bees' substantial liquids, advance compromising
their wellbeing (As appeared in over Figure 3). The
resultant increment in pathogen stack altogether
decreases the bees' life expectancy and regenerative
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victory, subsequently jeopardizing the complete
colony's practicality.

Environment | Increase | Colon | Foraging
al Stressor in y Efficienc
Pathoge | Healt |y
n Load | h Decrease
(%) Impac | (%)
t (%)
Pesticide 30% 40% 25%
Exposure
Habitat Loss 25% 35% 20%
Climate 20% 30% 15%
Change
Nutritional 35% 50% 30%
Deficiency

Table 4. Effects of Environmental Stressors on
Pathogen Load

In this table 4, presents the affect of different natural
stressors on pathogen stack in nectar bee colonies.
Each stressor is related with a rate increment in
pathogen stack, which connects with negative
impacts on colony wellbeing and scavenging
productivity. For illustration, pesticide presentation
increments pathogen stack by 30%, coming about in
a 40cline in colony wellbeing. This highlights the
interconnecting of natural variables and pathogen
flow, emphasizing the significance of tending to
these stressors to preserve sound bee populaces.

Habitat Loss

Pathogen Increase (%)
Colony Health Impact (%)

Climate Change Pesticile Exposure

Nutritional Deficiency

Figure 4. Graphical Analysis of Effects of
Environmental Stressors on Pathogen Load

Field ponders back up these comes about indeed
more by appearing what tall pathogen loads cruel
within the genuine world. Pathogens are more likely
to contaminate colonies that are uncovered to natural
stresses like pesticides and biological system
misfortune. For occasion, ponders appear that nectar
bees that are uncovered to neonicotinoid herbicides
have weaker immune frameworks. This makes them
more likely to urge infections and parasites. Based

on this connect, it looks like natural components are
exceptionally vital in controlling how pathogens
influence nectar bee wellbeing (see Figure 4 over).
Ponders have appeared that colonies with more
hereditary differences are superior able to handle a
part of pathogens. This appears how critical it is to
keep bee populaces solid and empower hereditary
assortment in breeding programs.

Pathogen | Immune | Survival | Honey
Load Response | Rate Production
(%) Decrease | (%) Decrease
(%) (“o)
0-20% 10% 90% 10%
21-40% 25% 75% 20%
41-60% 40% 60% 30%
61-80% 60% 40% 50%

Table 5. Immune Response and Pathogen Load
Correlation

The link between the number of pathogens and the
immune system reaction of honey bees is shown in
Table 5. As the number of pathogens grows, the
immune reaction weakens a lot. This means that
fewer people survive and less honey is made.
Pathogen loads between 61 and 80%, for example,
cause the immune system to weaken by 60% and the
mortality rate to drop to 40%. This shows how
important it is to keep an eye on virus loads and keep
colonies healthy to make sure they have strong
immune systems that can fight off infections.

21-40%

Immune Response Decrease (%)
survival Rate (%)
Honey Production Decrease (%)

61-80%

Figure 5. Graphical Analysis of Immune
Response and Pathogen Load Correlation

High levels of pathogens have effects on more than
just an individual's health. They also have a big
effect on how colonies work. Researchers have
found that worker bees that are exposed to high
amounts of pathogens change how they look for
food, become less efficient, and even change how
they connect with each other in the hive. Because of
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these changes in behavior, the group may eat less,
which is especially important when resources are
limited. Also, more pathogens can mess up the usual
social structure of a colony, causing bees to fight
with each other and stop working together, which is
needed to keep the hive clean (see Figure 5 above).
For example, when worker bees get sick and lose
some of their abilities, they may not be able to help
with gathering or caring for the young. This can put
extra stress on the healthy bees and could speed up
the colony's decline.

Pathoge | Worker | Reproductiv | Colony
n Load | Bee e Success | Stabilit
(%) Foraging | (%) y (%)
Efficienc
y (%)
0-20% 85% 90% 80%
21-40% | 75% 75% 65%
41-60% 55% 50% 40%
61-80% | 30% 30% 20%

Table 6. Comparison of Colony Dynamics Based
on Pathogen Load

In this table 6, compares key colony dynamics—
such as foraging efficiency, reproductive success,
and overall stability—based on varying levels of
pathogen load. It shows that as pathogen load
increases, worker bee foraging efficiency and
reproductive success decline dramatically. For
example, at a pathogen load of 61-80%, foraging
efficiency drops to 30%, and reproductive success
decreases to 30%. This indicates that high pathogen
loads can destabilize colonies, leading to reduced
productivity and higher risks of collapse.
Understanding these dynamics is essential for
developing targeted management strategies to
support colony resilience against CCD.

21-40%

Foraging Efficiency (%)
Reproductive Success (%)
Colony Stability (%)

61-80%

Figure 6. Graphical Analysis of Comparison of
Colony Dynamics Based on Pathogen Load

It's vital to push how vital count calories is for
controlling the impacts of pathogen stack. Agreeing
to inquire about, nectar bees that can get a
assortment of high-quality nourishment sources are
way better able to battle off germs. Bees can handle
sickness way better when they eat well-balanced
dinners that boost their resistant frameworks and
common wellbeing. On the other hand, colonies that
do not get sufficient of certain supplements may
have inconvenience building up solid safe
frameworks, which makes them more likely to
induce wiped out from a parcel of pathogens. This
appears how critical it is to handle nectar bees in a
way that takes food health under consideration at the
side pathogen control. The comes about in this
portion appear how pathogen stack, outside
variables, and nectar bee wellbeing are all associated
in a complex way. There's a part of prove to back the
thought that higher levels of pathogens are a major
cause of Colony Collapse Clutter. It is critical to get
it these forms in arrange to come up with great
administration plans that will lower the dangers of
CCD. Within the future, researchers ought to see
into the long-term impacts of pathogen stack and
how diverse stresses influence nectar bees (see
Figure 6 over). By utilizing coordinates bug
administration strategies, empowering hereditary
assortment, and making beyond any doubt bees get
the correct nourishment, beekeepers can make
colonies more flexible and secure these critical
creepy crawlies from illness and other natural issues.

V. Conclusion

It's critical to stretch how critical slim down is for
controlling the impacts of pathogen stack.
Concurring to investigate, nectar bees that can get a
assortment of high-quality nourishment sources are
superior able to battle off germs. Bees can handle
ailment way better when they eat well-balanced
dinners that boost their resistant frameworks and
common wellbeing. On the other hand, colonies that
do not get sufficient of certain supplements may
have inconvenience building up solid safe
frameworks, which makes them more likely to
induce debilitated from a parcel of pathogens. This
appears how imperative it is to handle nectar bees in
a way that takes food wellbeing into consideration
together with pathogen control. The comes about in
this portion appear how pathogen stack, outside
variables, and nectar bee wellbeing are all associated
in a complex way. There's a part of prove to back the
thought that higher levels of pathogens are a major
cause of Colony Collapse Clutter. It is critical to get
it these forms in arrange to come up with great
administration plans that will lower the dangers of
CCD. Within the future, researchers ought to see
into the long-term impacts of pathogen stack and
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how diverse stresses influence nectar bees (see
Figure 6 over). By utilizing coordinates bug
administration methods, empowering hereditary
assortment, and making beyond any doubt bees get
the proper nourishment, beekeepers can make
colonies more strong and secure these critical creepy
crawlies from illness and other natural issues.

References

[1]

[2]

[3]

[4]

[5]

[6]

[7]

8]

[9]

Aizen, M.A., and Harder, L.D. 2009. The
global stock of domesticated honey bees is
growing slower than agricultural demand
for pollination. Curr. Biol., 19: 915-918.
Al-Ghamdi, A., Adgaba, N., Getachew, A.,
and Tadesse, Y. 2016. New approach for
determination of an optimum honeybee
colony’s carrying capacity based on
productivity and nectar secretion potential
of bee forage species. Saudi J. Biol. Sci.,
23: 92-100.

Dainat, B., Evans, J.D., Chen, Y.P,
Gauthier, L., and Neumann, P. 2012. Dead
or alive: Deformed wing virus and Varroa
destructor reduce the life span of winter
honeybees. Appl. Environ. Microbiol., 78:
981-987.

Dhooria, M.S. 2016. Parasitic mites on
honeybees. In: Fundamentals of Applied
Acarology. Springer, Singapore.

Liu, Z., Chen, C., Niu, Q., Qi, W., Yuan,
C., Su, S, Liu, S., Zhang, Y., Zhang, X., Ji,
T., etal. 2016. Survey results of honey bee
(Apis mellifera) colony losses in China
(2010-2013). J. Apic. Res., 55: 29-37.
Potts, S.G., Roberts, S.P.M., Dean, R.,
Marris, G., Brown, M.A., et al. 2010.
Declines of managed honey bees and
beekeepers in Europe. J. Apic. Res., 49:
15-22.

Sammataro, D., Gerson, U., and Needham,
G. 2000. Parasitic mites of honey bees: Life
history, implications, and impact. Annu.
Rev. Entomol., 45: 519-548.

Shimanuki, H. 1997. Synonymy in bee
diseases. In: Morse, R.A., and Flottum, K.
(Eds.), Honey Bee Pests, Predators, and
Diseases, pp. 534-537. A.l. Root, Medina,
Ohio.

Taniguchi, T., Kita, Y., Matsumoto, T., and
Kimura, K. 2012. Honeybee colony losses
during 2008~2010 caused by pesticide
application in Japan. J. Apic., 27: 15-27.

[10]Underwood, R., and VanEngelsdorp, D.

2007. Colony Collapse Disorder: Have we
seen this before? Bee Culture, 35: 13-18.

[11] VanEngelsdorp, D., Hayes, Jr., J.,

Underwood, R.M., and Pettis, J.S. 2011. A
survey of managed honey bee colony

losses in the United States, fall 2009 to
winter 2010. J. Apic. Res., 50: 1-10.

[12] Wilson, W.T., and Menapace, D.M. 1979.

Disappearing disease of honey bees: A
survey of the United States. Am. Bee J.,
119: 184-186.

238



