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Vegetable farming plays a crucial role in global 

food production, providing essential nutrients and 

sustenance to billions of people. However, the 

successful cultivation of vegetable crops is 

continuously threatened by diseases caused by 

bacteria, viruses and fungi. These diseases result in 

significant economic losses and can impact food 

security. Traditional methods of disease control often 

rely on chemical pesticides, which are not only 

expensive but also raise environmental and health 

concerns. In this context, the concept of “bee 

vectoring” has emerged as a sustainable and eco-

friendly approach to disease management in vegetable 

farming. 

Bee vectoring involves the use of bees to 

transport and disseminate biological control agents 

(BCAs) such as beneficial microorganisms and natural 

enemies of plant pathogens. By harnessing the natural 

foraging behaviour of bees, bee vectoring can 

effectively deliver BCAs directly to the flowers of the 

target crop, where disease-causing pathogens often 

enter the plant. This method has shown promise not 

only in reducing disease incidence but also in 

enhancing crop productivity by promoting 

pollination. 

In this article, we will explore the scientific 

principles behind bee vectoring, its applications in 

vegetable farming, the advantages and challenges 

associated with this approach, and its future 

directions. 

Principles of bee vectoring 

Role of bees in vectoring 

The idea of using bees as vectors for disease 

management and pollination is rooted in the natural 

behaviour of these insects. Bees are well-known 

pollinators, transferring pollen from the male 

reproductive organs (anthers) of a flower to the female 

reproductive organs (stigma) of another flower, 

promoting fertilisation and subsequent fruit and seed 

development. In the process, they visit numerous 

flowers, making them ideal candidates for delivering 

biological control agents. 

Honeybees (Apis mellifera) and bumblebees 

(Bombus spp.) are among the most commonly used bee 

species in bee vectoring. Their foraging activities lead 

them to visit a wide range of flowers, including those 

of vegetable crops. As they collect nectar and pollen, 

they inadvertently distribute the biological control 

agents on these flowers. These agents can be 

microorganisms such as beneficial bacteria or fungi, 

which compete with or antagonise plant pathogens. 

The bee’s body becomes coated with these BCAs, and 

as the bee moves from flower to flower, it transfers 

these agents to the stigma of the flowers. Bee vectoring 

works well in farms of all sizes, large and small, and 

can function in both fields and greenhouses. 

Biological control agents (BCAs) in bee vectoring 

The choice of biological control agents is a 

critical aspect of bee vectoring. BCAs used in this 

method are typically beneficial microorganisms that 

can protect plants from pathogens. These BCAs can 

include: 

a) Beneficial bacteria: Certain bacterial strains, 

such as Pseudomonas fluorescens and Bacillus 

spp., are known for their ability to suppress 

pathogenic bacteria and fungi. They can 

colonise the plant surfaces and outcompete 

harmful microorganisms for nutrients and 

space. 

b) Antagonistic fungi: Some fungal species, like 

Trichoderma spp., have antagonistic 

properties and can inhibit the growth and 

colonisation of pathogenic fungi. They 

achieve this through mechanisms such as 

mycoparasitism, competition for resources 

and the production of antifungal metabolites. 

c) Entomopathogenic fungi: Fungi like 

Beauveria bassiana and Metarhizium spp. are 

https://agritechmagazine.com/
mailto:agritech.editor@gmail.com
mailto:swgtbehera@gmail.com


 

                                       Volume 1,  Special Issue (December, 2023)  19 

 

Bee Vectoring in Vegetable Farming: An Agricultural Advancement 

commonly used in bee vectoring systems to 

control insect-pests, thus offering dual 

benefits. While their primary role is to 

manage pests, their presence on flowers can 

also deter or compete with plant pathogens. 

Targeting pathogens at the flower level 

One of the key advantages of bee vectoring is 

its ability to target pathogens at the flower level. Many 

plant pathogens, particularly bacteria and fungi, enter 

the plant through the flower and establish infections 

in reproductive structures. This is a critical entry point 

for pathogenic microorganisms because it can lead to 

the development of infected fruits and seeds. By 

applying BCAs directly to the flowers, bee vectoring 

provides a focused and preventive approach to 

disease management. 

When bees collect nectar and pollen from 

flowers treated with BCAs, they transfer these agents 

to the stigma, which is a receptive surface for pollen 

grains and also the point of entry for pathogens. The 

BCAs can then establish themselves on the stigma and 

style, preventing the colonisation of pathogenic 

microorganisms. This is a valuable strategy for 

diseases such as bacterial speck on tomatoes 

(Pseudomonas syringae), where the pathogen enters the 

plant through the flower. 

How does bee vectoring work? 

Bees pick up small particles that contain 

biocontrol agents as they leave their hive and 

disseminate them to flowering crops. Essentially, it 

can be used with any flowering crop that uses bees for 

pollination. The concept of bee vectoring is very 

simple. Biocontrol agents are diluted in powder-based 

diluent and placed in dispensers in the hives. This 

powder sticks to the legs of the bees while they are 

moving inside the hive. Once they land, it gets 

brushed on to the flower, where it protects the blossom 

from pathogens, like Botrytis (grey mold). Other 

pollinators can then spread it further as they flit from 

flower to flower. 

Bumblebees are the perfect workers for many 

reasons. They can carry their own body weight and 

nectar or pollen and can, therefore, deliver correct 

amount of BCAs. Unlike honeybees, they fly in cooler 

temperatures in damp weather. A single bumblebee 

hive contains as many as 300 bees. These bees can 

touch approximately 10 million flowers over the 

bloom period, and each bee can visit 10 or more 

flowers per minute. 

Disease management in vegetable farming 

Bee vectoring has gained attention as a 

promising method for managing diseases in vegetable 

farming. Several key vegetable crops are susceptible to 

various diseases, and by utilizing bee vectoring, these 

crops can benefit from enhanced disease control. Here 

are a few examples of vegetable crops where bee 

vectoring can be applied for disease management: 

a) Tomato (Solanum lycopersicum): Tomatoes 

are susceptible to various diseases, including 

bacterial canker (Pseudomonas syringae), 

bacterial speck (Pseudomonas syringae), early 

blight (Alternaria solani) and late blight 

(Phytophthora infestans). Bee vectoring has 

shown promise in reducing the incidence of 

these diseases. For instance, a study 

demonstrated that bee vectoring with 

Pseudomonas fluorescens led to reduction in 

bacterial canker severity in tomato plants. 

b) Cucumber (Cucumis sativus): Cucumber 

crops are vulnerable to powdery mildew and 

downy mildew, both of which can affect the 

leaves, stems and fruit. Bee vectoring with 

antagonistic fungi like Trichoderma spp. has 

been explored as a strategy to combat these 

diseases. Research showed that bee vectoring 

with Trichoderma spp. reduced the severity of 

powdery mildew in cucumber plants. 

c) Squash (Cucurbita spp.): Squash crops can be 

afflicted by various diseases, including 

powdery mildew and cucurbit downy mildew. 

These diseases can have a significant impact on 

fruit yield and quality. A study investigated 

the use of bee vectoring with Ampelomyces 

quisqualis to control powdery mildew on 

squash, and positive results were obtained. 

Benefits of bee vectoring in vegetable farming 

i. Environmental sustainability: One of the 

primary advantages of bee vectoring in 

vegetable farming is its environmental 

sustainability. Conventional disease 

management often relies on chemical 
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pesticides, which can have detrimental effects 

on the environment. Pesticides can harm non-

target organisms, contaminate soil and water, 

and lead to the development of pesticide-

resistant pathogens. Bee vectoring relies on the 

application of natural and beneficial 

microorganisms, reducing the need for 

synthetic chemicals. This approach is 

compatible with organic farming practices and 

contributes to the preservation of beneficial 

insects, including bees, which are essential for 

crop pollination and biodiversity. 

ii. Reduced chemical residues: By minimising 

the use of chemical pesticides, bee vectoring 

helps reduce chemical residues in vegetables. 

This is particularly important for crops like 

tomatoes and cucumbers, which are often 

consumed without peeling. Lower chemical 

residues mean safer and healthier food for 

consumers. 

iii. Cost-effective disease management: While 

the initial setup of a bee vectoring system may 

involve some investment, the long-term costs 

are often lower compared to conventional 

disease management strategies. Once 

established, the system relies on the natural 

foraging behaviour of bees, reducing the need 

for frequent applications of chemical 

pesticides. 

iv. Increased crop yields: Bee vectoring not only 

contributes to disease control but also 

enhances pollination, which can lead to 

increased crop yields. This dual functionality 

makes bee vectoring an attractive option for 

vegetable growers. Increased yields translate 

to higher profits for farmers and improved 

food security at a global level. 

v. Compatibility with integrated pest 

management (IPM): Bee vectoring is 

compatible with the principles of integrated 

pest management (IPM). IPM emphasizes a 

holistic and sustainable approach to pest and 

disease control, incorporating various 

strategies to minimize the impact of pests and 

pathogens while safeguarding human health 

and the environment. Bee vectoring aligns 

with the IPM approach by using natural 

biological control agents to manage diseases. 

Challenges and limitations 

While bee vectoring holds great promise in 

vegetable farming, several challenges and limitations 

need to be addressed to maximise its effectiveness and 

adoption: 

i. Specificity of BCAs: The effectiveness of bee 

vectoring relies on the specificity of the 

biological control agents. BCAs should target the 

desired pathogens while sparing beneficial 

microorganisms. Ensuring this specificity can be 

challenging and requires careful selection and 

testing of BCAs. 

ii. Bee health and safety: The health and safety of 

bees are critical in bee vectoring. Honeybees and 

bumblebees are commonly used, and their well-

being is essential for the success of the system. 

Factors such as exposure to pesticides, habitat 

loss and disease can impact bee populations. 

Efforts should be made to protect and support 

these pollinators. 

iii. Regulatory approval: The use of bee vectoring 

in agriculture may require regulatory approval 

in some regions. This approval process can be 

time-consuming and costly, potentially slowing 

down the adoption of this technology. 

iv. Logistics and infrastructure: Implementing a 

bee vectoring system involves setting up 

infrastructure for the application of BCAs to 

flowers. This requires a commitment of 

resources and training for farmers. Additionally, 

the successful implementation of bee vectoring 

may require changes in farm management 

practices, which can be a barrier to adoption. 

v. Weather and environmental factors: Weather 

conditions and environmental factors, such as 

wind and rain, can influence the effectiveness of 

bee vectoring. Rain can wash away applied 

BCAs, and strong winds can hinder bee foraging 

activity. These factors need to be considered 

when implementing bee vectoring systems. 

Future directions 

Bee vectoring represents a sustainable and eco-

friendly approach to disease management and 
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pollination enhancement in vegetable farming. While 

the concept is promising and supported by scientific 

evidence, there is still room for further research and 

development in this field. Here are some future 

directions: 

i. Expansion to additional crops: While the 

effectiveness of bee vectoring has been 

demonstrated in some vegetable crops, there is 

potential to expand its application to a broader 

range of crops. Research and trials can explore 

the use of bee vectoring in other vegetables 

susceptible to diseases, as well as in fruits and 

other horticultural crops. 

ii. Integration with precision agriculture: The 

integration of bee vectoring with precision 

agriculture techniques, such as the use of 

drones and sensor technologies, can enhance 

the precision and efficiency of BCA 

application. This approach can optimise the 

timing and dosage of BCAs, ensuring better 

disease management and pollination. 

iii. Collaboration and knowledge sharing: 

Collaboration between researchers, farmers 

and industry stakeholders is essential for the 

successful adoption of bee vectoring in 

vegetable farming. Knowledge sharing and 

capacity building can help overcome 

challenges and facilitate the widespread 

implementation of this technology. 

Conclusion 

In conclusion, bee vectoring has the potential 

to revolutionise disease management and pollination 

in vegetable farming. Its eco-friendly nature, reduced 

chemical residues and cost-effective disease control 

make it an attractive option for modern agriculture. 

While challenges and limitations exist, ongoing 

research and the development of best practices can 

address these issues. Bee vectoring aligns with the 

principles of sustainable agriculture and can 

contribute to increased food production and 

environmental conservation in a changing world. 
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