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LIFE PollinAction GUIDELINES 

 

RECONCILING BEEKEEPING  

AND THE CONSERVATION OF WILD POLLINATORS 
 

Beekeeping plays a crucial role in supporting crop pollination and honey production, but its impact on 

wild pollinators and ecosystems needs to be addressed and managed. Wild pollinators are an essential 

component of biodiversity, and their decline poses a significant ecological and economic risk. This guide 

offers strategies to balance beekeeping practises with the conservation of wild pollinator populations. 

1. GLOBAL POLLINATOR CRISIS 

Pollination is a fundamental ecological function and a critical ecosystem service that is essential for 

maintaining ecosystem structure and resilience and agricultural productivity. It is the basis for fruit and 

seed production and contributes directly to supporting wild plant communities and agricultural crops, 

both of which are vital to human well-being (Aguilar et al., 2006; Ricketts et al., 2008). Insects, especially 

wild pollinators, play a central role in providing the pollination service (Kumar and Khan, 2023). 

Approximately 84% of European crop species and 90% of the world’s flowering wild plant species 

depend on animal pollination, which contributes an estimated $153 billion annually to global food 

production (Gallai et al., 2009; IPBES, 2016; Tong et al., 2023). It is alarming that many wild plant species 

and their pollinators are experiencing rapid population declines (Ollerton, 2017). 

The crucial role of pollinators was not widely recognised until the early 1990s, when the global decline 

in pollinator populations and diversity, largely due to anthropogenic environmental change, was 

highlighted as a significant threat. This led to the recognition of the 'global pollination crisis', a 

phenomenon associated with ecosystem disruption and reduced pollination service (Abrol, 2012). The 

decline in pollinator populations has already led to productivity losses in crops such as apples and other 

orchards (Aizen et al., 2009; Pérez-Méndez et al., 2020). 

Although the number of managed honey bee (Apis mellifera Linnaeus, 1758) colonies has increased 

globally over the last 50 years, the demand for pollination has increased even faster as the number of 

crops requiring animal pollination has tripled. At the same time, populations of wild pollinators have 

declined significantly (Abrol, 2012; Aizen and Harder, 2009; Phiri et al., 2022). This imbalance 

emphasises the urgent need for conservation measures that focus on wild pollinators, as reliance on 

managed honey bees alone is not sufficient to meet the challenges posed by the decline in pollination 

services (Aizen and Harder, 2009). 

2. CAUSES OF WILD POLLINATOR DECLINE 

The global decline of wild pollinators is the result of a synergistic interplay of several factors that rarely 

act in isolation. In many cases, one factor exacerbates the effects of another and amplifies their 

consequences (González-Varo et al., 2013). These factors are often associated with urban expansion and 

agricultural intensification and include land use change and associated habitat loss, climate change, 

pesticide use, the spread of invasive alien species and pathogens and the intensification of beekeeping 

(Fig. 1; Le Buhn and Vargas Luna, 2021). 
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2.1 Land use change and habitat loss 

The loss of natural and semi-natural habitats at the local and global level is one of the main causes of the 

decline in pollinator populations (Kosior et al., 2007). Major drivers of habitat loss are urban expansion 

and agricultural intensification. 

Urbanisation contributes significantly to the loss of pollinator habitats (Lorenzato et al., 2024). The 

replacement of green spaces by buildings and roads reduces the availability of wildflowers and nesting 

sites, while the homogenisation of urban planting often favours ornamental species with limited value 

for pollinators (Sponsler et al., 2020). Such urban-induced habitat loss disrupts the continuity of floral 

and nesting resources, resulting in reduced abundance and diversity of pollinators (Bates et al., 2011). 

Furthermore, urban heat islands and increasing pollution pose additional stress factors for pollinator 

populations, affecting their physiology and foraging efficiency (Hamblin et al., 2017; Phillips et al., 2020). 

Although urban areas can be designed to support pollinators by incorporating pollinator-friendly green 

spaces (Hall et al., 2017), the current trajectory of urban expansion generally undermines the ecological 

integrity needed to sustain pollinator populations. 

Beside urban expansion, agricultural intensification exacerbates pressure on pollinators by driving 

habitat loss and altering landscapes in ways that diminish their ecological value. Monocultural flower 

crops (MFCs), such as oilseed rape and sunflowers, have been proposed as a strategy to provide 

resources for pollinators in the agricultural land. However, while these crops provide abundant nectar 

and pollen during their short flowering period, their lack of floral diversity and the temporally limited 

availability of resources pose a major ecological challenge. In addition, in landscapes dominated by 

MFCs, pollinators may shift their foraging from native plants to MFCs, reducing the reproductive success 

of wild plants that rely on animal-mediated pollination. This shift disrupts pollination networks and 

exacerbates pollination deficits in native plant species, especially in areas with low diversity of wild 

pollinators (Holzschuh et al., 2016). 

In addition, the rapid expansion of MFCs, which have been reported to have increased by almost 50 % 

between 2000 and 2010 (Holzschuh et al., 2013), highlights the need for strategies to contain the 

problem. The conservation of alternative floral and nesting resources in semi-natural habitats is crucial 

to compensate for the environmental deficiencies of MFCs. These habitats can provide year-round 

support for both wild and managed pollinators and increase their resilience to habitat loss and 

agricultural intensification. In addition, many MFCs, such as hybrid sunflowers, rely on male-sterile 

seeds to increase their yields. These seeds often provide inferior floral resources to pollinators, further 

stressing pollinator populations and emphasising the need to integrate pollinator-friendly practises into 

the agricultural landscapes. Approaches such as crop diversification, and restoring semi-natural habitats 

are essential to ensure the conservation of pollinators and the ecosystem services they provide in the 

face of ongoing environmental change. 

2.2 Climate change 

Climate is undergoing profound changes caused by the release of significant amounts of greenhouse 

gases such as carbon dioxide, methane and others into the atmosphere, mainly through the consumption 

of fossil fuels. These emissions are leading to progressive global warming and the intensification of 

extreme weather events, such as torrential rains, prolonged droughts and unseasonable temperature 

fluctuations. These climatic changes have serious consequences for the conservation of pollinators 

(Settele et al., 2016). 

One major challenge is the "desynchronisation" between the life cycles of pollinators and the flowering 

times of plants. Rising temperatures can lead to pollinators, such as bees, waking up prematurely from 

hibernation so that they no longer have sufficient food resources due to the lack of flowers. Conversely, 
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plants may flower earlier or later than expected, resulting in the absence of pollinators necessary for 

reproduction. Late frosts that follow warm periods further exacerbate the risk. They can destroy early 

flowers or jeopardise pollinators that have become active too early. 

In addition, climate change alters the composition and structure of ecosystems, often leading to the 

decline of native species and the introduction or spread of invasive alien species. These new arrivals can 

displace native plants and animals, disrupt existing pollination networks and introduce new pests or 

diseases. For example, invasive plants can lure pollinators away from native species and thus reduce the 

reproductive success of native plants, while invasive predators and parasites can directly threaten 

pollinator populations. 

2.3 Introduction of invasive alien species 

The rapid expansion of world trade, driven by globalisation, has inadvertently facilitated the spread of 

exotic animal and plant species to new regions. While some species have been deliberately introduced 

for agricultural or ornamental purposes, others have been accidentally introduced in freight containers 

or on vehicles. Many of these species have successfully established themselves in new regions, and some 

have become invasive, displacing native species. These invasive alien species pose a significant threat to 

biodiversity, ecosystem stability and economic activities. 

Pollinators are particularly vulnerable to the impacts of invasive species (Kovács-Hostyánszki et al., 

2022). A notable example is the arrival of the Asian hornet (Vespa velutina Lepeletier, 1836), in Europe 

(Rojas-Nossa and Calviño-Cancela, 2020). Native to Southeast Asia, Vespa velutina reached France in 

2005 and has spread throughout Europe. This hornet feeds of both wild bees and managed honey bees, 

which are essential for the pollination of crops and wild plants. By attacking and killing bees, it poses a 

serious threat to pollinator populations and disrupts the pollination service in the agricultural land and 

the structure and resilience of ecosystem. The spread of Vespa velutina highlights the broader challenges 

that invasive species pose to pollinator conservation. Invasive predators and competitors can severely 

impact native species, often leading to ecological cascade effects. 

2.4 Pesticide and agrochemical exposition 

Since the early 1990s, the use of pesticides has increased by about 70%, due to the intensification of 

agricultural practises (Aizen et al., 2022). This sharp escalation has led to widespread chronic exposure 

to pesticides at lethal and sublethal doses, with profound consequences for wild pollinators. Exposure 

to these chemicals increases direct mortality from poisoning and indirectly disrupts pollinator 

community dynamics by reducing species diversity and abundance (Guzman et al., 2024; Walker and 

Wu, 2017). Such losses threaten ecosystem services provided by pollinators, including pollination of 

wild plants and agricultural crops, which are critical to ecosystem health and human food security. 

Among pesticides, neonicotinoids have been shown to be particularly harmful to pollinators. 

Neonicotinoids are often used as seed treatments and are highly water soluble and persistent in soil and 

water. This persistence allows them to accumulate in nearby wildflowers and contaminate their pollen 

and nectar. As neurotoxic compounds, neonicotinoids interfere with the nervous system of insects and 

impair critical behaviours such as memory, orientation and foraging efficiency. These impairments can 

lead to disorientation, paralysis or death and further exacerbate the decline in pollinator populations. 

Despite the wide-ranging ecological damage these substances cause, risk assessments for 

neonicotinoids focus primarily on sub-lethal effects in honey bees, often overlooking their broader and 

potentially more severe impacts on other wild pollinator species and the ecosystems they support. 

The challenges for pollinators are exacerbated by the intensification of agriculture, which includes not 

only the use of pesticides but also fertilisers and herbicides. Heavy fertilisation alters soil chemistry and 
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can indirectly affect pollinators by promoting species-poor nitrophilous communities that lack floral 

diversity. The use of herbicides exacerbates these problems by directly reducing the abundance and 

diversity of wild plants, further limiting the availability of important floral resources such as nectar and 

pollen. These combined practises disrupt the intricate relationships between pollinators and plants, 

threatening their survival and reproduction. 

2.5 Spread of pathogens 

Wild pollinators are threatened by a variety of pathogens and parasites, many of which are also found in 

managed honey bees. These pathogens, including viruses, bacteria, fungi and protozoa, can have a 

negative impact on the health, reproduction and survival of wild pollinator populations. The spread of 

pollinator pathogens and parasites is primarily driven by the transport of managed honey bee colonies 

over long distances, often for commercial pollination services, and by the presence of managed honey 

bees at high densities, which facilitates the probability of transmission of infectious agents (Ahn et al., 

2012; Dynes et al., 2019; Gordon et al., 2014). 

Managed honey bees can act as reservoirs or amplifiers of pathogens that spread to wild pollinator 

populations, a process that is exacerbated by the overlap of foraging areas between managed and wild 

bees. For example, pathogens such as Deformed Wing Virus (DWV) and Nosema spp. have been detected 

in both honey bees and wild bees, often with severe consequences for the latter due to differences in 

immunity and ecological resilience. This sharing of pathogens is exacerbated by environmental stressors 

such as habitat loss and exposure to pesticides, which weaken pollinators' immune systems and increase 

their susceptibility to infection. 

 

 

Figure 1: The main causes of pollinator decline 
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3. THE IMPACT OF INTENSIVE BEEKEEPING ON WILD POLLINATORS  

3.1 Managed honeybee populations: misconceptions and trends 

While pollinator populations are generally declining worldwide, managed honey bee colonies are a 

notable exception. Over the past two decades, localised losses of managed honey bee colonies in North 

America and Western Europe have been widely reported and often linked to phenomena such as Colony 

Collapse Disorder (CCD). However, these regional losses have led to misconceptions perpetuated by the 

public media suggesting a global decline in managed honey bee populations. This misrepresentation has 

increased public concern about honey bee conservation, despite the fact that managed honey bee 

populations have increased globally by approximately 85% over the last six decades. Managed honey 

bees are not considered globally threatened, which emphasises the importance of distinguishing their 

status from that of wild pollinators. 

3.2 Ecological impacts of honey bee introductions 

The introduction of honey bee colonies is often used as a management strategy to compensate for 

pollination deficits in agricultural systems, which are often caused by the decline of wild pollinator 

populations (Fig. 2; Breeze et al., 2014; Geslin et al., 2017). While this practice can provide a short-term 

solution to pollination problems, it also has significant ecological consequences for wild pollinators. 

 

 

Figure 2: Honey bees used to pollinate 

sunflowers (Helianthus annuus L.) in 

monocultures. Honey bees are used in 

large-scale sunflower cultivation to 

increase pollination efficiency and ensure 

high seed production and crop yields 

 

 

 

 

 

 

 

 

 

 

 

 

The introduction of honey bees increases competition for resources with wild pollinators, which 

negatively impacts wild pollinator populations. Such competition can lead to the local reduction of wild 

pollinator abundance and diversity, which has a cascading effect on ecosystem functionality. The decline 

in local wild pollinator populations, in turn, has been linked to lower seed production in wild plants and 

lower crop yields, emphasizing the critical role of wild pollinators in maintaining plant diversity and 

agricultural productivity (Angelella et al., 2021; Bommarco et al., 2021). Honey bee-mediated pollination 

is also associated with the spread of invasive plant species, which contributes to ecological imbalances 

(Geslin et al., 2017). 
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Honey bees show strong resource fidelity, with individual bees repeatedly visiting flowers of the same 

plant species when foraging (Fragoso and Brunet, 2023). While this behavior can initially have a positive 

effect on pollination through the spread of conspecific pollen, it also increases the likelihood of self-

pollination, which can lead to inbreeding depression and lower plant fitness. In addition, a high density 

of honey bee colonies can lead to excessive flower visitation, which damages plants and depletes nectar 

resources. This pressure can affect the reproductive success of native plants and crops, further 

exacerbating honey bee impacts. 

Taken together, this evidence underscores the ecological and evolutionary risks of introducing honey 

bee colonies into ecosystems that are not adapted to their presence. This practice can have detrimental 

effects on biodiversity, ecosystem functioning and services and crop production (Hung et al., 2019). 

3.3 Forms of competition between honey bees and wild pollinators 

Interactions between honey bees and wild pollinators occurs in various forms and can influence the 

structure and function of pollinator communities. These interactions are primarily competitive (either 

directly or indirectly) and affect wild pollinator communities to varying degrees. 

 

- Direct competition 

Direct competition involves direct interactions between honey bees and wild pollinators, such as 

aggressive foraging behaviour. Although aggressive encounters, such as flower abandonment or physical 

altercations, are frequently observed, their impact on wild pollinator populations is generally minimal 

(Geslin et al., 2017). However, localised instances of direct competition can exacerbate stress for 

endangered or rare pollinator species, especially in resource-poor environments. 

 

- Indirect competition through resource exploitation 

Indirect competition occurs when honey bees, as generalist foragers, deplete common floral resources 

and thereby disadvantage wild pollinators. This form of competition can disproportionately affect 

specialised pollinators, such as oligolectic species that rely on a narrow range of plants. Several factors 

contribute to the competitive advantage that honey bees have over wild pollinators: 

 

- Demographic advantage 

Honey bee colonies are exceptionally large, consisting of tens of thousands of individuals that 

can harvest vast quantities of nectar and pollen. For example, a single honeybee colony can 

collect an amount of pollen equivalent to the requirements of the offspring of 100,000 

individuals of the round-tailed carpenter bee (Megachile rotundata Fabricius, 1787) during 

a single foraging season (Geslin et al., 2017). This sheer numerical advantage allows honey 

bees to deplete floral resources, limiting their availability to wild pollinators. 

 

- Longer periods of activity 

Honey bees forage for much longer periods of time compared to most wild pollinators. While 

many wild pollinator species are only active at certain times of the year or day, honey bees 

can forage all year round in suitable climates. In addition, thanks to their wide foraging range, 

which can be up to 10 km, they can utilise resources in different habitats (Beekman and 

Ratnieks, 2000). This prolonged and wide-ranging activity often leads to resource depletion 

and displaces wild pollinators, especially those with shorter lifespans or reduced mobility 

(Geslin et al., 2017). 
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- Beekeeper management 

Honey bees benefit from significant human interventions, including disease control, 

supplemental feeding and colony care, which ensure the stability and resilience of their 

populations. This artificial support enhances their competitive dominance over unmanaged 

wild pollinator species that struggle with natural environmental stress factors such as 

pathogens and resource scarcity. 

 

While direct competition may have limited overall impact, indirect competition through resource 

exploitation poses a major challenge to wild pollinator populations. These dynamics can lead to a 

reduction in abundance, diversity and fitness of wild pollinators, especially for species with specific 

habitat or nutritional requirements. Consequently, understanding and mitigating the effects of 

competition from honey bee colonies is crucial to maintaining the ecological role of wild pollinators and 

ecosystem functioning and services. 

 

BOX 1. THE MANAGED HONEY BEE 

 

The honey bee is the most widely managed pollinator in the world, representing a significant economic 

value both through its pollination service and the production of honey, wax and propolis (Calderone, 

2012; Kumar et al., 2022). Their ease of maintenance in artificial hives and their polylectic, generalist 

diet make them one of the most efficient and versatile pollinators (Delaplane, 2021). Honey bees are 

particularly effective at co-operative use of floral resources, which has led to their widespread use in the 

pollination of monocultures worldwide (Johnson, 2023). 

Humans have managed honey bee colonies for millennia, initially for honey production and more 

recently for agricultural pollination (Aizen et al., 2022). As a result, honey bees have achieved a 

cosmopolitan distribution, largely due to their extensive use in beekeeping (Delaplane, 2021). It is 

estimated that around 90% of commercial pollination service is provided by this species (Klein et al., 

2007). 

Honey bees are social insects that live in colony. The honey bee colony is a highly efficient social structure 

in which each individual contributes to the collective welfare of the colony. A colony generally consists 

of thousands of bees comprising between 15,000 and 60,000 individuals (Southwick and Heldmaier, 

1987). Through natural selection, honey bee colonies have evolved to maximise reproductive success, 

resulting in a strong hierarchical structure and a highly specialised division of labour between castes 

(Frisch, 1993; Huang and Robinson, 1995). 

As in other Hymenoptera, sex determination in the honey bees is based on the haplodiploid system. 

Unfertilised eggs develop into haploid males (drones), while fertilised eggs develop into diploid females, 

which can develop into either new queens or worker bees, depending on the needs of the colony 

(Johnson, 2023). 

Within the colony there are three main castes: the queen, the worker bees (which are divided into 

different sub-castes) and the male drones, which are only present during the mating season (Crailsheim 

et al., 1996). Female worker bees perform both internal tasks such as honey production, cell cleaning 

and storage as well as external tasks such as foraging and guarding the hive. These workers are essential 

for the health of the colony. They show remarkable plasticity in their circadian rhythms, which help to 

maintain colony homeostasis and prevent collapse (Beer and Bloch, 2020). 

Honey bees generally forage from April to October. However, the intensity of foraging varies depending 

on the season and environmental factors (Bloch et al., 2006). In temperate regions, foraging ceases in 
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winter, a time that is crucial for colony survival. During winter, honey consumption increases as a vital 

energy resource to feed the colony's offspring. Estimates indicate 20 kg of honey consumed per winter 

by a single colony (Seeley and Visscher, 1985). In contrast, honey bees collect more pollen in spring, with 

the amount collected correlating positively with the number of larvae and pupae to be supplied (Abou-

Shaara et al., 2017). On average, a bee colony needs around 120 kg of nectar (equivalent to around 4 

million trips), 15-30 kg of pollen and 25 kg of water each year to raise its offspring and regulate the 

temperature in the hive (Seeley, 1995). 

Among the environmental parameters that influence honey bee foraging activity and colony well-being, 

temperature is the most important. The optimal foraging temperature range for honey bees is between 

10°C and 40°C, with the highest activity at 20°C, which makes foraging highly dependent on the time of 

day and environmental conditions. As a polylectic generalist, the honeybee feeds on a wide range of floral 

resources, including both nectar and pollen, from various plant species (Requier et al., 2015). The 

specific foraging preferences of honey bees are influenced by the availability of species in bloom at a 

given time and the nutritional requirements of the colony (Lowe et al., 2022; Richardson et al., 2021). 

However, the abundance of certain species is not the only factor that determines foraging decisions. The 

nutritional quality of the available pollen and nectar, as well as the temporal availability of these 

resources, are key elements that influence colony health (Danner et al., 2017). 

Nutrition is crucial to prevent physiological stress and ensure colony health. The nectar primarily 

provides carbohydrates, mainly in the form of fructose and glucose, while the pollen provides proteins, 

lipids, vitamins and minerals that are important for colony development and immunity (Brodschneider 

and Crailsheim, 2010). The balance of proteins and carbohydrates has a direct impact on colony health, 

as a high ratio of proteins to carbohydrates and high-quality pollen improve immune defences against 

pests and pathogens and improve performance on tasks such as learning and memory (Di Pasquale et 

al., 2013; Ghosh et al., 2020). 

Once the foragers return the nectar to the hive, it is either passively dehydrated by evaporation or 

actively dehydrated, reducing its water content to around 18-25%. This transformation creates a 

hygroscopic, supersaturated sugar solution that inhibits the growth of pathogens in the hive 

(Berenbaum and Calla, 2021). 

At the same time, the food storage box processes the nectar into honey, which undergoes a maturation 

process over a period of 1 to 11 days, culminating in the sealing of the cell to prevent fermentation (Eyer 

et al., 2016). The stored honey is crucial for the survival of the colony. Above all, it serves as a food source 

in winter and provides energy for the adult foragers. In addition to its nutritional value, honey also plays 

an important role in regulating the temperature and humidity in the hive and thus contributes to the 

overall vitality of the colony (Harano, 2020). 
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4. STRATEGIES TO RECONCILE BEEKEEPING AND THE CONSERVATION OF WILD 

POLLINATORS 

There is growing empirical evidence of the negative effects of the large-scale introduction of honey bees 

on native wild pollinator communities, primarily due to competition. Competition arises when honey 

bees, often introduced at high densities, can displace native pollinators for limited floral resources and 

thus alter ecosystem dynamics. The extent of this impact is influenced by a number of factors, including 

local environmental conditions, the availability of floral resources and the behavioural and ecological 

characteristics of honey bee colonies. 

Although targeted management strategies have the potential to mitigate such impacts, it is important to 

emphasise that formulating concrete and generally applicable recommendations remains a challenge 

due to the complexity of the topic and the need for further research. Current evidence suggests that 

regulating hive density and avoiding the placement of hives in ecologically sensitive or biodiversity-

important natural areas are effective measures. In addition, managing floral resources at the landscape 

scale by considering spatial and temporal patterns can help reduce competitive pressure on native 

pollinators. These measures make it possible to support the pollination services of honey bees for 

agriculture while promoting the conservation of wild pollinators and thus maintaining the resilience of 

ecosystems. 

4.1 Apiary placement and density 

The ecological impacts of honey bee hive placement and density are increasingly recognised as 

important factors influencing biodiversity and ecosystem structure and resilience. Managed honey bees, 

as generalist pollinators, can disrupt ecosystem stability, especially in natural or protected areas where 

competition with wild pollinators can affect sensitive species. Appropriate management strategies that 

take into account the placement of honey bee hives and their density are crucial to minimise these 

impacts.  

The placement of honey bee hives in ecologically sensitive areas such as nature reserves or biodiversity 

hotspots has been associated with negative impacts on both wild plants and pollinators. Honey bees can 

displace native pollinator species for floral resources, reducing the reproductive success of rare or 

endemic plants and threatening sensitive pollinators that are already under pressure from habitat loss 

and other stressors. Therefore, hives should be placed outside areas with sensitive or endangered wild 

pollinator and plant species. The same hold true in the urban environment, where the lack of pesticide 

use, and a relatively high landscape heterogeneity contribute to the conservation of wild pollinator 

populations (Hall et al., 2017). 

In agricultural landscapes, competition between honey bees and wild pollinators intensifies under 

homogenous and intensively managed sites. Such landscapes often lack floral diversity and abundance, 

leading to an increasing overlap of niches and a decline in abundance and diversity of wild pollinator 

populations (Mallinger et al., 2017; Senapathi et al., 2015). In addition, a too high density of hives in 

homogeneous areas reduces honey bee foraging success, as demonstrated by the negative effects of hive 

proximity on foraging efficiency (Henry and Rodet, 2018). Maintaining an appropriate hive density is a 

critical component of sustainable honey bee management. Research has found that maintaining a 

density of approximately one hive per 3.8 km² strikes a balance between the need for crop pollination 

and biodiversity conservation (Henry and Rodet, 2020). This threshold minimises the displacement of 

wild pollinators while optimising the success of honey bees in foraging, which is a win-win situation for 

agriculture and pollinator conservation. 
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Transhumance, namely, the relocation of honeybee colonies over long distances to utilise seasonal floral 

resources, has long been a cornerstone of beekeeping (Crane, 1999; Mavrofridis et al., 2024). While this 

approach can improve foraging opportunities for honey bees, it also poses significant ecological and 

health risks. Frequent relocation leads to physiological stress in honey bee colonies and makes them 

more susceptible to pathogens and parasites such as Varroa destructor and Nosema ceranae (De La Rúa 

et al., 2009; Klee et al., 2007; Tehel et al., 2016; Zhu et al., 2014). In addition, stressed colonies are more 

likely to transmit diseases to wild pollinators via shared floral resources, further jeopardising already 

endangered wild pollinator populations (Martínez-López et al., 2022). These dynamics emphasise the 

need to reassess traditional transhumance practises in terms of their ecological impact. A more 

sustainable alternative to transhumance is to strategically place hives in agricultural landscapes that 

provide abundant and diverse flowering resources throughout the foraging season. Greater floral 

diversity has been shown to reduce both competition for resources and the risk of pathogen 

transmission between honey bees and wild pollinators. By maintaining diverse and resource-rich 

landscapes, managers can limit foraging overlap, reduce colony stress and promote the coexistence of 

honey bees and wild pollinators. 

4.2 Habitat management 

To reconcile beekeeping with wild pollinator conservation, a scientifically grounded strategy 

emphasizes the creation of distinct habitats tailored to the ecological needs of honey bees and wild 

pollinators. This approach, developed under the LIFE PollinAction project, centres on establishing two 

types of wildflower strips (Fig. 3): (1) monospecific stands composed of plant species highly attractive 

to honey bees and (2) diverse wildflower strips containing a high richness of flowering plants to provide 

floral resources to a wide array of wild pollinator species with varied floral preferences. This dual 

approach aims to provide targeted floral resources, thereby minimizing interspecies competition and 

promoting coexistence. 

Monospecific wildflower strips designed for honey bees can include both annual and perennial species 

such as Centaurea cyanus L. (cornflower) and Trifolium repens L. (white clover), which are known to be 

highly favoured by honey bees. These strips can also be supplemented during the bees’ active periods 

with mass-flowering crops like Brassica napus L. (oilseed rape) or Sinapis alba L. (white mustard), which 

provide an abundant source of nectar and pollen. Importantly, these crops must offer both pollen and 

nectar to meet the nutritional requirements of honey bee colonies during the entire activity season of 

honey bees and reduce the likelihood of honey bees straying to other plants, potentially alleviating 

competition with wild pollinators. On the other hand, wildflower strips for wild pollinators should 

prioritize species-rich assemblages, mimicking natural grasslands with diverse flowering plants. These 

strips should include species with staggered blooming periods to ensure a continuous availability of 

floral resources throughout the entire activity season of wild pollinators. This temporal resource 

provisioning is critical for supporting a wide variety of pollinator species, including those with specific 

or narrow floral preferences. Additionally, these wildflower habitats can be managed to align with local 

biodiversity goals, further enhancing their ecological benefits. 

By strategically designing and managing these habitats, this approach not only supports the sustainable 

coexistence of honey bees and wild pollinators but also contributes to broader goals of ecosystem health 

and agricultural productivity. 
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Figure 3: Species rich wildflower strip designed for wild pollinators (on the left) and monospecific 

wildflower strip for honey bees (on the right). 
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