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ABSTRACT

Every year, every living species faces a fresh set of problems. Environmental pollution in the form 
of smog is currently a major problem. Air pollution is likely to be one component of a larger issue. 
Because it may impact human health in so many ways, it’s only natural that it affects other ani-
mals as well. Air borne pollutants affect all types of life, even insects. The presence of pesticides 
in the beekeeping environment is generally recognized to be one of the most important concerns 
that affects the honeybee’s existence. Now, environmental pollution in form of ‘smog’ can be add-
ed to the list of stressors. Polluted environment has negative consequences not just for humans, 
but also for honeybees, who survive significantly less in such contaminated air and live a handi-
capped existence in which they are unable to visit the flowers as frequently as they would if the 
air were cleaner. Furthermore, heavy metal concentration factors for honey appear to be greater 
in polluted areas than in unpolluted areas. These metals presence in plant flowers is linked to 
their presence in associated honey and by-products. In our environments, bees play a crucial role 
as pollinators. Pollution is hurting the health of pollinating insects, which means ecosystems are 
also being impacted. There are some gaps in our knowledge about environmental pollution and 
honeybee keeping sector in India. 

INTRODUCTION

Over the past decade rapid urbanisation, intensive 
agriculture, and poor emission regulation have di-
rected to immense increases in air pollution in the 
developing countries. According to recent estima-
tions from the World Health Organization (WHO), 
India currently has nine of the world’s ten most pol-
luted cities. On other side, India is one of the major 
cultivators of fruits and vegetable globally. Insect 
pollination accounts for 35% of all agricultural pro-
ductivity and has a substantial role in the produc-
tivity of at least 75% of the world’s crop species. 
Insects, especially bees, play the major role of this 
pollination. Honey bees are important pollinators of 
crops, flowers, and fruit trees, and they play an im-
portant role in the ecosystem. 

Bees have unique survival properties that enable 
it to deal with all components of the environment 
such as soil, plant, water and air. Its stable in the 
normal environment and try to find their way into 

suchpolluted environments for survival. Various 
environmental factors influence honeybee popula-
tion health–both directly and indirectly. Honeybee 
are the most sensitive species because they lack sev-
eralcertain genes that produce toxicological agent 
detoxifying enzymes such as cytochrome P450 
monooxygenases (P450s) glutathione-S-transferas-
es and carboxylesterases. Moreover, certain genetic 
differences between species have an impact on bees’ 
sensitivity to such toxic pollutants. In addition, re-
search has shown that aged honeybees are more sus-
ceptible to environmentpollutant than young bees, 
because large bees have levels of certain protein and 
antioxidants that are lower than other insects. This 
may adversely affect the immune system and make 
honeybees more sensitive to diseases. The degra-
dation of honey bees is a serious environmental 
phenomenon that ultimately leads to losses in the 
production of many strategic crops and which may 
develop negative environmental pressures. Glob-
al losses in honeybees and other pollinators have 
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been reported during the previous decade (Aguilar et al., 
2006; Nagger, 2020). 

Beekeepers notified the scientific community to this crit-
ical colony death since they monitor bee colonies regu-
larly and are quickly aware of any changes to the bees’ 
colony. This reduction has raised concerns about the nat-
ural ecosystems. 

While the impact of environmental pollution on human 
health is well studied, mechanistic impacts of air pollu-
tion on wild systems, including those providing essential 
ecosystem services, are largely unknown, but directly 
impact our health and well-being. In this review we pres-
ent findings from various studies that have investigated 
honey bees and environmental pollutants. We focus on 
main environmental contaminants, including heavy met-
als, airborne particulate matter, and agrochemical pesti-
cides (Hladun et al., 2013; Hladun et al., 2012).

ENVIRONMENTAL POLLUTANTS

The most important source of environmental pollutants 
that reach the bees and its products are water as first 
source, the air, soil and plants are additional sources of 
this pollution as the bees transport the pollutants into 
the hive, and thus to its products causing large losses be-
cause they contain heavy metals such as cadmium, lead 
and mercuryand pollutants. Pesticides, illnesses, and 
a lack of different food sources have all contributed to 
the dramatic reduction of honeybees around the world. 
Several researches conducted over the last 40 years have 
confirmed the impact of air pollution on insect popula-
tions and olfactory behaviour. Now a days, air pollution 
in form of ‘smog’ has been added to the list of stressors.

Environmentally persistent compounds, often classified 
as persistent organic pollutants, are a major source of 
pollution around the world. These substances can move 
long distances in air or water and are resistant to natural 
degradation. Additionally, there is compelling evidence 
that these chemicals are accumulated and transported 
by migratory species. The effects of diesel exhaust on 
A. mellifera, both at the level of individual foragers and 
the colony as a whole, were investigated in a study. Ac-
cording to the findings of this study, colonies exposed to 
diesel exhaust lost colony weight after the exposure, but 
control colonies gained weight near the end of the season 
(Imran M et al., 2019; Jacques al., 2016). 

According to a study of honeybees in India, air pollution 
impairs the pollinators’ behaviour, survival, and health 
These impacts may not be fatal to bees. However, contin-
uous working under heavy stress, the researchers noted 
that bees have sluggish daily activities in air pollution 
and could shorten their lives. 

Bees are naturally attracted to various types of flowers, 
including pollen and nectar, in the quantities required 
for their food and brood food. When this food becomes 
limited and insufficient, it leads to a lack of nutrition, 
which in turn causes weakening of the bee immune sys-
tem. This may be aggravated by inexperienced beekeep-

ers who keep their hives near residential and industrial 
areas where limited plant resources. Heavy metal con-
tamination is a big concern in densely populated areas, 
predominantly in regions with heavy industrial activity. 
Stated a study which showed spatial and temporal vari-
ation of metal concentrations in adult honeybees using 
inductively coupled plasma–atomic emission spectrom-
etry used atomic absorption spectrometry to examine the 
metal accumulation in honeybees in urban regions and 
natural reserves and discovered that hives in dense met-
ropolitan environments had the highest Pb levels.

Another source of contamination is the use of agricultur-
al pesticides and various insects repellent chemicals. The 
most toxic pesticides for honey bees were classified into 
various groups: organic phosphorus pesticides, methyl 
carbamate pesticides, pyrethroid pesticides, and nicotin-
ic pesticides, with the latter being the most dangerous 
and toxic group of honeybee colonies. Nicotine insecti-
cides have been discovered to reduce crucial behaviours 
in sperm and food search as well as their impact on gene 
expression in honey bee larvae and increase illness levels 
in honey bees exposed to lethal concentrations.

When comparing stationary and migratory colonies, the 
highest number of residues is discovered in migratory 
colonies, which is the main reason for hive migration as 
well as other variables of repetitive use of varroa mites 
pesticide that putting more pressure on colonies. Pollen 
containing pesticide residues has been attributed to the 
disappearance of some honeybee colonies in past years 
in some European countries and America. The losses of 
bees were partly due to pesticide exposure, as it was dis-
covered that the rate of losses in Spain up to 80% of the 
hives has been attributed to pollen containing pesticide 
residues. A study by that sampled honey and pollen re-
vealed that bees are potentially exposed to toxic chemi-
cals such as Neonicotinoids. The accumulation of pesti-
cides in plants because of continuous systemic pesticide 
spraying, collected by honeybee workers and stored as 
a food source in the hive during the winter season and 
consumed by the same generation within the hive, is a 
cause of poisoning with a sub-lethal dose, which leads 
to a change in the colony’s behaviour as a result of acute 
poisoning. The honeybee colony collapse disorder then 
happens, and this circumstance occurs in powerful colo-
nies that are more active in collecting food sources of pes-
ticide-containing plants. Moreover, neurotoxicity is also 
caused by persistent and chronic exposure to high levels 
of pesticide residues or acute and sub-lethal dosages, re-
sulting in a decrease in honeybee efficiency (Johnson et 
al., 2016; Johnson, et al., 2018).

TOXICOLOGICAL EFFECTS

In most reported studies, it was highlighted that the most 
widely investigated products were insecticides, because 
they were demonstrated to be harmful to non-target or-
ganisms, such as honey bees. Different authors observed 
that neonicotinoid insecticides, such as imidacloprid, 
thiamethoxam, acetamiprid, dinotefuran, thiacloprid, 
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nitenpyram, and clothianidin, can damage honey bees 
olfactory learning performances, foraging activity and 
flight abilities. Honey bees are sensitive bioindicators 
of environmental contamination, according to all these 
studies.

Several studies examined the effect of insecticides includ-
ing pyrethroid, deltamethrin, bifenthrin, cypermethrin, 
permethrin, and cyhalothrin, which appear to produce 
neurotoxicity by altering acetylcholine esterase activity 
which may be induced or inhibited and by modulating 
carboxylesterase activity. These chemicals also produced 
other impairment like reduced learning, memory perfor-
mances and foraging activity and affect honeybees lo-
comotion and social interaction. Variations in metabolic 
and detoxifying activities are also evident with this class 
of pesticides (Kennedy et al., 2013; Klein et al., 2007). 

Furthermore, detoxification and antioxidant enzymes 
activities (CYP450 activities) seem to be altered by other 
compound such as neonicotinoids. Additionally, these 
compounds may affect the immune system by modifying 
the vitellogenin by reducing the encapsulation response, 
and antimicrobial activity and by modulating the relative 
presence of several significant gut microbial molecules 
also stated that suppression of the immune system may 
lead to a decrease in the performance and consequently 
affect the population dynamics of bee colony. 

Other environmental pollutants, such as hydrocarbons 
and trace elements, causes various adverse effects in 
honey bees. Various studies on trace elements pollut-
ants, such as aluminum, cadmium, selenium, lead, and 
copper, are able to influence foraging behaviour and the 
development time to cause histopathological alterations 
to alter acetylcholinesterase, alkaline phosphatase, Glu-
tathione-S-transferase catalase and superoxide dis-
mutase activities. Various sublethal effects, characterised 
by oxidative stress and the stimulation of detoxification 
processes, have been observed in honey bees due to the 
presence of neurotoxic pollutants, such as trace elements 
(Krupkeet al., 2012).

DISCUSSION

Many pollution effects studies on bees have been con-
ducted in areas where significant honey bee colony loss-
es have been documented. This phenomenon should be 
investigated on a worldwide scale to truly comprehend 
its causes.Researchers have discovered how pollution 
may be affecting honeybee health in the wild. According 
to other studies, more than 80% of the bees taken from 
moderately or highly polluted locations died within 24 
hours. Bees from industrial and heavily polluted areas 
were also discovered to be covered with minute particles 
comprising lead, tungsten, arsenic and a variety of other 
dangerous metals. Bees have become lethargic in their 
regular tasks as a result of hazards form of air pollution, 
which may be reducing their lifespan.

The most of honey bee research has been done in a lab 
rather than in the field, in a controlled environment, and 
with the specified substances. Most of the actual field 

papers were monitoring studies where accumulation of 
various contaminants in Apis mellifera were investigat-
ed; Research papers analysed the sub lethal effects of the 
contaminant mixtures on honeybees. The most widely 
studied various sublethal effects such as Morphology, 
Histopathology, cytology, foraging activity, Learning 
ability, Reproduction, Sensory effects (gustatory or ol-
factory), Growth and development, brood production, 
enzymatic and molecular responses, neurotoxicity, met-
abolic responses, immunity, and oxidative stress (Mao, 
2011; Monchanin et al., 2019; Zaworra et al., 2019).

To determine the role of environmental pollutants and 
their impact on honey bees, it is essential to understand 
the scientific rationale of studies that have been conduct-
ed to evaluate the health status of honeybees and the de-
cline in honey bees’ colonies.

CONCLUSION

The current review highlighted that, there is a notable 
need to increase monitoring about environmental con-
tamination patterns. Globally, insecticides are widely 
studied compounds compared to other classes such as 
e poly hydrocarbons and trace elements. Laboratory 
studies are useful to determine the effects of specific 
compounds; however, regular real-time natural envi-
ronmental monitoring should be implemented, to gain 
a better understanding of the ecotoxicological status and 
to enhance monitoring strategies. Hence from regulation 
perspective, developing countries need more dense air 
quality monitoring networks in agricultural areas and 
more impact studies to understand how air quality is 
likely to impact pollinators and plants in various densely 
pollution contaminated regions.
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