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ABSTRACT 
The exposure of forager honey bees, Apis mellifera, to pesticides during the treatment period or 
shortly after can result in instant death or direct impairment of their behaviors. Beekeepers are often 
faced with limited choices when pesticides are applied near their colonies. One proposed method is 
the use of repellent materials shortly before pesticide spraying or synchronizing the application time. 
This article aims to highlight key trends that can be employed to temporarily repel honey bees and 
emphasizes areas where further studies are needed. The significance of this article lies in the 
destructive impact of pesticides on honey bees, which are crucial global plant pollinators. The decline 
of honey bee colonies due to pesticide exposure is a growing concern. The article specifically 
identifies five strategies that can be employed to repel honey bees: 1) plant-based materials, 2) 
chemicals, 3) simulation, 4) technology-based repellents, and 5) physical barriers. However, some 
strategies have been overlooked in previous studies, leading to noticeable gaps in knowledge that 
should be addressed in further research. The article also presents some perspectives on the beneficial 
utilization of these specified strategies, paving the way for more innovative methods to mitigate the 
negative effects of pesticides on honey bees. 
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ÖZ 
Toplayıcı bal arılarının, Apis mellifera, tedavi süresince veya hemen sonrasında pestisitlere maruz 
kalması anında ölüme veya davranışlarının doğrudan bozulmasına neden olmaktadır. Arıcılar, 
kolonilerinin yakınına pestisit uygulandığında genellikle sınırlı seçeneklerle karşı karşıya kalmaktadır. 
Önerilen yöntemlerden biri, pestisit püskürtmeden hemen önce kovucu malzemelerin kullanılması 
veya uygulama zamanının senkronize edilmesidir. Bu makale, bal arılarını geçici olarak kovmak için 
kullanılabilecek temel eğilimleri işaret etmeyi ve daha fazla çalışmaya ihtiyaç duyulan alanları 
vurgulamak amacındadır. Bu makalenin önemi, küresel bitki polinatörleri olan bal arıları üzerindeki 
pestisitlerin yıkıcı etkisinde yatmaktadır. Bal arısı kolonilerinin pestisit maruziyeti nedeniyle azalması 
giderek artan bir endişe kaynağıdır. Makale, bal arılarını kovmak için kullanılabilecek beş eğilimi özel 
olarak tanımlamaktadır: 1) bitki bazlı malzemeler, 2) kimyasallar, 3) simülasyon, 4) teknoloji tabanlı 
kovucular ve 5) fiziksel bariyerler. Bunlarla birlikte, önceki çalışmalarda bazı eğilimler göz ardı edilmiş 
ve bu da daha ileri araştırmalarda ele alınması gereken dikkat çekici bilgi boşluklarına yol açmıştır. 
Makale ayrıca, bu belirtilen eğilimlerin faydalı kullanımıyla ilgili bazı bakış açıları sunarak, pestisitlerin 
bal arıları üzerindeki olumsuz etkilerini azaltmak için daha yenilikçi yöntemlerin önünü açmaktadır.  
Anahtar Kelimeler: Pestisitler, Bal arıları, Stres faktörleri, Koloniler, Uzaklaştırma 
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GENİŞLETİLMİŞ ÖZET 
Amaç: Bu makale, bal arılarını geçici olarak kovmak 
için kullanılabilecek temel eğilimleri işaret etmeyi ve 
daha fazla çalışmaya ihtiyaç duyulan alanları 
vurgulamak amacındadır. Bu makalenin önemi, 
küresel bitki polinatörleri olan bal arıları üzerindeki 
pestisitlerin yıkıcı etkisinde yatmaktadır. 

Giriş:Toplayıcı bal arılarının, Apis mellifera, tedavi 
süresince veya hemen sonrasında pestisitlere 
maruz kalması anında ölüme veya davranışlarının 
doğrudan bozulmasına neden olmaktadır. Arıcılar, 
kolonilerinin yakınına pestisit uygulandığında 
genellikle sınırlı seçeneklerle karşı karşıya 
kalmaktadır. Önerilen yöntemlerden biri, pestisit 
püskürtmeden hemen önce kovucu malzemelerin 
kullanılması veya uygulama zamanının senkronize 
edilmesidir.. Bal arısı kolonilerinin pestisit maruziyeti 
nedeniyle azalması giderek artan bir endişe 
kaynağıdır. Makale, bal arılarını kovmak için 
kullanılabilecek beş eğilimi özel olarak 
tanımlamaktadır: 1) bitki bazlı malzemeler. Örneğin, 
citronella yağı bal arıları için en umut verici 
kovuculardan biridir. Sarımsak, maydanoz, limon 
otu, tütün, acı bakla ve asır bitkisi özleri gibi bazı 
özler bal arıları üzerinde kovucu etki göstermiştir ve 
sarımsak en güçlü kovucu etkiyi göstermiştir. 2) 
kimyasallar. Örneğin, bal arısı alarm feromonları, 2-
heptanon ve izopentil asetat. Yağlı tohumlu kolza 
tarlalarına, tarla fasulyelerine ve ayçiçeği başlarına 
uygulandığında, toplayıcılarda kovucu etki 
yaratmıştır. 3) simülasyon. Örneğin, bal arıları belirli 
böceklerin bulunduğu çiçekleri ziyaret etmekten 
kaçınırlar. Polen böceği Meligethes aeneus, Arjantin 
karıncaları veya Plecia nearctica'nın bulunduğu 
çiçekler. Bu kovuculuk eğiliminde, bu tür böceklere 
benzeyen yapay nesnelerin kullanılması, bal 
arılarının belirli çiçeklerde yiyecek aramasını görsel 
olarak bozabilir ve önleyebilir. 4) teknoloji tabanlı 
kovucular. Örneğin, insan duyma aralığının üzerinde 
frekanslara sahip ultrasonik dalgalar yayan 
ultrasonik cihazların kullanımı. Bu frekanslar 
böcekleri kovmak için yeterlidir. Başka bir yaklaşım, 
bal arılarının karanlığa maruz kaldıklarında anormal 
yiyecek arama davranışı sergilemeleri nedeniyle 
ışığa ve 5) fiziksel bariyerlere dayanmaktadır. 
Örneğin, ince ağ veya file gibi bariyerler kurmak, bal 
arılarının belirli yerlere erişmesini önleyebilir. 
Dışlama çitleri, bal arılarını kovmak için öldürücü 
olmayan ve fiziksel olarak göze çarpmayan bir yol 
sağlar.  

 

 
Tartışma ve sonuç: Bu makale, bal arılarının 
pestisit uygulanmış alanlara erişimini sınırlandırmayı 
amaçlayan beş strateji sunmaktadır. Ancak, 
literatürde bal arılarının gerçekçi saha koşulları 
altında çeşitli pestisit türleriyle işlenmiş alanlardan 
başarılı bir şekilde uzaklaştırıldığını belgeleyen 
kapsamlı bir veriye rastlanmamıştır. Özellikle 
pestisitlerin bal arısı kolonileri için önemli bir tehlike 
oluşturmaya devam ettiği göz önünde 
bulundurulduğunda, bal arıları için kovucu 
kullanımının bu yönüyle ilgili belirgin bilgi boşlukları 
bulunmaktadır.  

Bununla birlikte önceki çalışmalarda bazı eğilimler 
göz ardı edilmiş ve bu da daha ileri araştırmalarda 
ele alınması gereken dikkat çekici bilgi boşluklarına 
yol açmıştır. Makale ayrıca, bu belirtilen eğilimlerin 
faydalı kullanımıyla ilgili bazı perspektifler sunarak, 
pestisitlerin bal arıları üzerindeki olumsuz etkilerini 
azaltmak için daha yenilikçi yöntemlerin önünü 
açmaktadır. Pestisit uygulaması sırasında arı 
kolonilerini korumak için fiziksel bariyerlerin 
kullanılması en pratik yaklaşım gibi görünmektedir. 
Genel olarak, uygulama sırasında bal arıları ile 
pestisitler arasındaki etkileşimi azaltmak için 
yöntemler mevcuttur, ancak bunlar ticari ölçekte 
etkili bir şekilde uygulanmamaktadır. 

 
INTRODUCTION 

The honey bee, Apis mellifera, assumes a pivotal 
role in agriculture and plant pollination, contributing 
significantly to the global economy with annual 
earnings amounting to billions of US dollars (Morse 
and Calderone 2000, Paudel et al., 2015; Sillman et 
al., 2021). Estimates suggest that honey bees play a 
role in pollinating around 35% of global crop 
production (Aizen et al. 2009, Klein et al., 2007), with 
their pollination services enhancing crop quality, 
leading to amplified yields and improved fruit set 
(Abou-Shaara 2014). The foraging behavior of 
honey bees facilitates the crucial transfer of pollen 
from male to female flower parts, a vital process for 
the propagation of numerous plant species, 
encompassing fruits, vegetables, and wildflowers 
(Abou-Shaara 2014, Bänsch et al. 2021, Halder et 
al. 2019, Kendall et al. 2021, Rader et al. 2024). This 
mutualistic relationship between honey bees and 
agriculture underscores the indispensable role these 
insects play in sustaining food production 
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(Etxegarai-Legarreta and Sanchez-Famoso 2022, 
Patel et al. 2021). 

The decline in honey bee populations, as evidenced 
by prior studies like Hristov et al. (2021) and 
Panziera et al. (2022), poses a significant threat to 
global food security and biodiversity. This decline 
can lead to diminished crop yields, compromised 
crop quality, and reduced genetic diversity, 
underscoring the importance of maintaining robust 
honey bee populations and implementing 
conservation strategies to uphold agricultural 
productivity and preserve plant species diversity 
(Halvorson et al., 2021). Concerns regarding the 
impact of pesticides on honey bees have escalated 
due to their potential adverse effects on bee health 
and colony viability (Abati et al. 2021, Johnson et al. 
2010). Recent research has illuminated the harmful 
repercussions of pesticide exposure on honey bees. 
For instance, neonicotinoids, a prevalent class of 
insecticides, have been associated with hindered 
colony growth, compromised bee health, heightened 
vulnerability to pathogens, and negative effects on 
foraging behaviour (Dirilgen et al. 2023, Li et al. 
2023, Woodcock et al. 2017). Numerous studies 
have delved into the immediate effects of pesticide 
exposure on honey bees, revealing the detrimental 
outcomes they experience (Johnson et al. 2010, 
Koch and Weisser 1997, Okubo et al. 2021). These 
investigations underscore the concerning impact of 
pesticides on honey bees and emphasize the 
urgency of adopting sustainable practices to mitigate 
risks to honey bee colonies. 

Safeguarding honey bee colonies from the 
deleterious effects of pesticides is imperative for 
their survival and the continuity of pollination 
services. Various strategies have been proposed to 
mitigate the risks posed by pesticides to honey bees 
(Zhang et al. 2023). Integrated pest management 
approaches, involving pest level monitoring, 
alternative pest control methods, and reduced 
pesticide application during active bee foraging 
periods, offer a viable solution (Lundin et al. 2021, 
Pecenka et al. 2023). Additionally, modern pest 
control technologies like gene editing and silencing 
can aid in diminishing reliance on chemical 
pesticides (Gossen and McDonald 2020). 
Encouraging diverse floral resources and 
establishing pollinator-friendly habitats can furnish 
bees with alternative foraging options, thereby 
reducing exposure to pesticide-contaminated crops 
(Obregon et al. 2021, Zhang et al. 2023). When 
employed collectively, these methods can shield 

honey bee colonies from the adverse impacts of 
pesticides, ensuring their well-being and preserving 
the invaluable pollination services they provide. 

Deterring honey bees from pesticide-treated areas 
can mitigate their exposure to harmful chemicals and 
diminish health risks. Various methods, 
encompassing natural plant extracts and synthetic 
compounds, have been explored to achieve this 
objective (Deshpande and Naik 2016, Malerbo-
Souza and Nogueira-Couto 2004, Sidhu and Wilson 
Rankin 2016). This review article aims to underscore 
the significance of protecting honey bees by 
repelling them from pesticide-treated regions, 
focusing on strategies that merit exclusive scrutiny 
to enhance awareness and furnish updates on this 
critical subject. 

Plant-based materials 
Plant extracts and essential oils have been used to 
control Varroa destructor mites and other bee 
pathogens, in addition to improving honey bee 
health (Abou-Shaara 2017, Abou-Shaara et al. 
2017, Abou-Shaara et al. 2023, Bava et al. 2023, 
Garrido et al. 2024, Jack and Ellis 2021). Using 
repellent materials as additives to pesticides is not a 
novel idea, but it has been commercially used for a 
long time. For example, QCymbush, a commercial 
formulation, has been found to repel honey bees for 
about 2 days after treatment, but the repellency is 
due to the added ingredients and not the insecticide 
cypermethrin itself (Delabie et al. 1985). Similarly, 
plant-derived materials have long been suggested 
as repellents to honey bees in pesticide-treated 
areas (e.g., Atkins et al. 1975, Jones 1952, Woodrow 
et al. 1965). This topic has been covered in detail in 
a chapter by Deshpande and Naik (2016). As quick 
snippets, citronella oil is one of the most promising 
repellents to honey bees (Kumar et al. 1986). Some 
extracts, such as garlic, parsley, citronella, tobacco, 
rue, and century plant extracts have shown repellent 
effects on honey bees, with garlic exhibiting the 
strongest repellent action lasting for 2.5 hours in the 
yellow passion-fruit crop and 6 hours in confined 
beef cattle feeders (Nicodemo and Nogueira Couto 
2004). 

The leaf extract and essential oil of Ocimum sanctum 
have demonstrated repellent activity against honey 
bees under semi-field conditions, with the essential 
oil showing the highest efficacy (Gill et al. 2002). 
Certain materials have shown repellent effects on 
the dwarf bees Apis florea, such as the essential oil 
of Terminalia chebula (Naik et al. 2010), as well as 
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linalool and α-terpeniol, which are components of the 
essential oil derived from the flower of Swertia 
densifolia (Naik et al. 2015). Additionally, additives 
like ethylene glycol and glycerol have been found to 
enhance repellence against honey bees (Mishra and 
Sihag 2010), but further testing with other plant-
based materials or pesticides is necessary. 
Consistent with that, the repellency of citronellal to 
honey bees from basil (Ocimum sellowii) crops has 
been increased when diluted in water and glycerine 
compared to water alone (Malerbo-Souza and 
Nogueira-Couto 2004). 

It is worth noting that the ingestion of plant extracts, 
such as those from Matricaria chamomilla, 
Origanum majorana, Punica granatum, and 
Echinodorus grandiflorus, can have harmful effects 
on honey bees, leading to a reduction in their 
survival (Potrich et al. 2020). Therefore, when 
utilizing repellency strategies, it is crucial to select 
materials that are highly repellent to honey bees 
without causing subsequent harm to them. 
Furthermore, considering the target insect group is 
important when using plant-based products. For 
instance, certain plant-based insecticides like oil-
free neem seed extract containing azadirachtin as 
the main active ingredient have shown no deterrent 
effects on honey bees (Naumann et al. 1994), 
indicating no negative impact on bee foraging. 
However, their toxicity to honey bees still remains a 
concern. Nicotine-based insecticides can also pose 
problems for honey bees, as even the highest 
nicotine concentrations did not completely repel 
them (Köhler et al. 2012). Similarly, some repellent 
oils, including eucalyptus, neem, citronella, garlic 
extract, and rotenone, have been found to have toxic 
effects on honey bees (Xavier et al. 2015). 
Therefore, it is essential to search for repellent 
materials that are safe for honey bees, even in cases 
of occasional ignition or topical exposure. 
Additionally, this highlights the importance of 
conducting selectivity tests when using plant-based 
pesticides to ensure minimal impact on honey bees, 
which are a non-target group (Cunha Pereira et al. 
2020, Da Silva et al. 2020). 

Repellent chemicals 
There are certain compounds that can be extracted 
from honey bees or other insects, or artificially 
synthesized, which have deterrent effects. An 
example of this is the honey bee alarm pheromones, 
2-heptanone and isopentyl acetate. When applied to 
oil-seed rape plots, field beans, and sunflower 

heads, they caused a repellent action to foragers 
(Free et al. 1985). 2-heptanone, which is secreted 
from honey bee mandibles, can cause temporary 
local anesthesia when honey bees bite their 
enemies (Papachristoforou et al. 2012) and has 
gained much attention as a repellent. It has shown a 
2.5-hour repellent action in the yellow passion-fruit 
crop (Nicodemo and Nogueira Couto 2004). This 
chemical has also been found to be repellent to A. 
florea (Naik et al. 2002). However, when used as 
additives to insecticides in an agricultural setting, 2-
heptanone has not shown significant repellent 
effects on honey bees (Rieth et al. 1986). The 
repellency of n.octyl.acetate and 2-heptanone to 
honey bees from basil crops has been increased 
when diluted in water and glycerine compared to 
water alone (Malerbo-Souza and Nogueira-Couto 
2004). This indicates that the repellence of 2-
heptanone is case-dependent, affected by crop type, 
application method, and additives.  

Other compounds containing nitrogen, short side-
chain substituted phenyl acetates, and/or tolyl 
compounds have shown promise as honey bee 
repellents (Atkins et al. 1975). Compounds such as 
diethyl-meta-toluamide, 2-ethyl-1,3-hexanediol, 
dimethyl phthalate, benzaldehyde, and menthol 
have caused a significant reduction in the number of 
bees around treated areas (Collins et al. 1996). 
Additionally, ketones, aldehydes, and phenols have 
exhibited approximately 80% repellency to honey 
bees under semi-field conditions, particularly p-
ethoxyacetophenone, m-bromoacetophenone, 
3,4,5-trimethoxyacetophenone, 
phenylacetaldehyde, 4-nitrobenzaldehyde, p-
bromophenol, and p-cresol (Mishra and Sihag 
2009). 

Some pollinators exhibit a rejection behavior 
towards revisiting flowers that have been previously 
visited by conspecifics or heterospecifics, 
particularly when the nectar has been depleted. This 
behavior has been well-documented in honey bees 
(e.g., Giurfa 1993). Similar repellence has also been 
observed in various species of bumble bees from the 
genus Bombus spp., which utilize repellent forage-
marking scents on flowers of Symphytum officinale 
to temporarily deter subsequent foragers for about 
20 minutes (Stout et al. 1998). Chemicals from other 
insects can induce such rejection behavior in 
pollinators. For example, Argentine ants 
(Linepithema humile) employ chemical marking 
using iridomyrmecin from their pygidial glands, 
which affects certain bee species but not honey bees 
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(A. mellifera) (Wilson Rankin et al. 2020). However, 
honey bees tend to avoid flowers occupied by 
Argentine ants or treated with their pheromone 
(Sidhu and Wilson Rankin 2016). The possibility of 
developing effective repellent chemicals based on 
compounds extracted from insects deserves more 
attention, as it appears to have been overlooked in 
previous studies. 

Simulation 
In certain instances, honey bees exhibit avoidance 
behavior towards flowers already inhabited by 
specific insects. For instance, flowers hosting the 
pollen beetle Meligethes aeneus (Kirk et al. 1995), 
Argentine ants Linepithema humile (Sidhu and 
Wilson Rankin 2016), or the lovebug Plecia 
nearctica (Abou-Shaara et al. 2022) are examples of 
such cases. This phenomenon of repulsion can be 
leveraged through the use of artificial objects 
mimicking these insects, visually interfering with and 
deterring honey bee foraging activities on particular 
flowers. For instance, the implementation of artificial 
black spots on flower petals, resembling pollen 
beetles, demonstrated a dissuasive impact on honey 
bee foragers, effectively deterring them without 
necessitating landing on these flowers (Kirk et al. 
1995). Despite the promising implications of such 
experimental paradigms, research in this domain 
remains relatively scarce. This strategy may be most 
applicable to limited areas such as small plots or 
gardens. 

An alternative approach involves the simulation of 
certain bird vocalizations. Observations have 
indicated that bee-eaters, such as Merops spp., 
known predators of honey bees, can disrupt honey 
bee foraging patterns (Goras et al. 2023), with their 
vocalizations potentially impeding flying activities 
from bee colonies (Bota et al. 2022). Devices 
emitting simulated bee-eater vocalizations could 
prove effective in deterring bees from entering 
pesticide-treated zones. Nevertheless, empirical 
field data on the efficacy of this method remains 
scarce and warrants further investigation. 
Subsequent studies should be undertaken to 
evaluate the practicality of these devices, 
encompassing their deployment within apiaries or in 
proximity to treated areas. 

Technology-based repellents 
Various technologies exist that can effectively repel 
insects within designated areas. One such 
technology involves the utilization of ultrasonic 

devices that emit ultrasonic waves at frequencies 
beyond the human auditory threshold. These 
frequencies have demonstrated the capacity to repel 
insects (Kaila et al. 2015, Yturralde and Hofstetter 
2012). An ultrasonic system underwent testing 
against varroa mites within colonies, yielding results 
that showcased its efficacy in combating varroa 
mites while leaving honey bees unaffected (Barry et 
al. 2018). Despite these promising outcomes, this 
particular avenue of research remains relatively 
unexplored, warranting further investigations into 
honey bee responses under diverse experimental 
settings. Noteworthy attributes of this technology 
include its cost-effectiveness, minimal 
environmental residue, and ease of application. 

An alternative strategy revolves around light 
manipulation, spurred by observations of honey 
bees displaying aberrant foraging behavior during 
solar eclipses. Instances of interrupted foraging trips 
have been documented during partial solar eclipses 
(Hains and Gamper 2017). Total solar eclipses, 
inducing complete darkness, have been shown to 
impede flying activities (Galen et al. 2019), albeit not 
entirely halting them (Waiker et al. 2019), and 
reducing the diversity of bee species visiting floral 
resources (Sinu et al. 2024). These findings suggest 
that diminished sunlight prompts the cessation of 
foraging endeavors, prompting bees to return to their 
hives. Therefore, strategies that manipulate light 
within pesticide-treated zones can effectively 
dissuade honey bees from frequenting these areas. 
For instance, employing dark covers over treated 
regions until the conclusion of the spraying period or 
immediately prior to its commencement. Research 
highlights that particular wavelengths of LED lights, 
like ultraviolet, can deter honey bees by disrupting 
their visual perception (Kevan et al. 2001). Indeed, 
artificial lighting can adversely affect insect activities 
(Juddin et al. 2023). By deploying LED lights around 
apiaries in conjunction with other deterrent 
measures, it becomes feasible to establish visual 
barriers that discourage bees from departing their 
hives. Furthermore, outfitting unmanned aerial 
vehicles (UAVs) or drones with sound or light-
emitting apparatuses could facilitate the 
development of dynamic and mobile deterrent 
systems, thereby presenting a worthwhile avenue for 
exploration under field conditions. 

Physical barriers 
The implementation of barriers, such as fine mesh or 
netting, has been shown to effectively deter honey 
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bees from accessing specific sites (Sonter et al. 
2024). Exclusion fencing offers a non-lethal physical 
method for repelling honey bees. Notably, 
greenhouses exemplify environments where 
exclusion fencing can be particularly beneficial, even 
though honey bees might not represent the most 
suitable pollinators for greenhouse crops (Nicodemo 
et al. 2018, Kiatoko et al. 2023). During pesticide 
applications, greenhouses can be sealed off to 
prevent incidental honey bee entry. 

Similarly, beekeepers have the option to shield their 
colonies or apiaries with mesh or netting prior to 
pesticide treatments, allowing for adequate 
preparation time. This protective measure can be 
upheld for up to two days, ensuring adequate 
ventilation while securing food and water supplies for 
the colonies. Despite considerations regarding cost-
effectiveness and labor, there is currently a dearth of 
empirical data regarding the merits and drawbacks 
of this approach. 

On small farms, temporary covers can be placed 
over plants without disrupting pesticide application 
procedures. These covers can be installed before or 
shortly after spraying, particularly following evening 
treatments. In larger expanses, tall mesh barriers 
can be temporarily erected around farms. 
Leveraging technology, these barriers can be 
engineered for easy installation and removal through 
remote control functionalities. 

 
DISCUSSION 
Although repellents to deter honey bees from 
pesticide-treated areas have been suggested and 
studied for a long time, their impact is not 
significantly evident. One piece of evidence is the 
persistent and considerable impact of pesticides on 
honey bees, causing numerous direct and indirect 
effects on them. Even during the dominance of 
research studies on honey bees focusing on colony 
collapse disorder (CCD), the contribution of 
pesticide hazards to this issue has been suggested 
(Frazier et al. 2008, Frazier et al. 2011, Gross 2008). 
However, no studies have comprehensively 
discussed the effectiveness of repellents to protect 
honey bees from pesticide-treated areas in the 
context of CCD occurrence. Pesticide 
manufacturers, bee researchers, and other related 
organizations have not given adequate attention to 
this research area, and the absence of clear reasons 
for this oversight is notable. Perhaps the 

development of suitable repellent materials for field 
application is progressing slower than the 
development of pesticides. Specifically, such 
repellents should be able to restrict honey bee 
access to certain areas for at least 72 hours after 
application, rather than just a few minutes. Likewise, 
the limited longevity of repellents, particularly volatile 
substances, to maintain their effectiveness for an 
extended period after application in the field has 
been recognized as one of the challenges 
associated with their utilization (Zhang et al. 2023). 

Without a doubt, the direct effects of pesticides on 
honey bee colonies when they are exposed to 
pesticides during application and in the few days 
following application are more harmful than the 
pesticide residues subsequently available in the 
environment (e.g. Johnson et al. 2010, Okubo et al. 
2021, Tosi and Nieh 2019, Yao et al. 2018). 
Therefore, it is essential to develop effective 
formulations using plant extracts, synthetic 
chemicals, insect extracts, or their mixtures for 
practical application, while considering their 
repellent duration to be as long as 72 hours. In 
addition to using repellent materials to keep bees 
away from specific areas, attractants can be applied 
to untreated areas to draw honey bees towards 
them. For example, the attraction of honey bees 
towards untreated yards for a few days can be 
achieved by using attractants such as liquid paraffin 
as an additive to the leaf extract of Swertia densifolia 
(Naik et al. 2007). Research should investigate 
appropriate concentrations, carriers, and application 
methods to optimize the repellent effects while 
minimizing any negative impacts on the environment 
or non-target organisms. When considering 
application, it is crucial to apply these materials 
before pesticide application or develop slow-release 
devices that can be fixed around treated areas, 
instead of mixing them with pesticides. The latter 
approach is not ideal for protecting the bees, as they 
can still come into contact with pesticides and 
transfer the toxins to their colonies, thereby 
negatively affecting them. 

The use of technology-based repellents, simulation 
approaches, and physical barriers shows great 
promise for repelling bees from certain areas for a 
relatively extended period, but further studies are still 
required to validate their effectiveness. These 
strategies require the involvement of technology 
companies to develop appropriate methods, as 
highlighted in the article. Applying pesticides during 
periods when honey bees are less active, such as 
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early morning or late evening, allows for ample time 
to apply repellent methods that facilitate the bees' 
return to their hives before the application, thus 
avoiding immediate exposure. Careful studies and 
evaluations are necessary to determine effective 
methods to repel honey bees while preserving their 

vital role as pollinators and minimizing any impact on 
non-target organisms (Figure 1). Additionally, careful 
planning and coordination with beekeepers are 
essential to ensure the safety and well-being of the 
colonies during the implementation of any repellent 
method. 

 

 
Figure 1. A summary of the strategies presented in the article and key points related to their application. 

Conclusion: This article presents five strategies 
aimed at limiting the access of honey bees to 
pesticide-treated areas. However, no 
comprehensive data documenting successful 
repelling of honey bees from areas treated with 
various types of pesticides under realistic field 
conditions have been found in the literature. There 
are noticeable knowledge gaps in this aspect of 
using repellents for honey bees, particularly 
considering that pesticides continue to pose a 
significant hazard to honey bee colonies. The use of 
physical barriers to safeguard bee colonies during 
pesticide application appears to be the most 
practical approach. In general, methods to mitigate 
the interaction between honey bees and pesticides 
during application are available, but they are not 
effectively implemented on a commercial scale.  
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