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Overview 
 

Bees provide essential pollination services in both 

natural and agricultural systems. The recent and 

worrying decline in bee populations around the world 

has highlighted the importance of understanding the 

interaction of flowers and bees during pollination. 

Although many bees, including those used as 

supplemental pollinators, are generalist pollinators, not 

all bees can provide all pollination services. For 

example, honeybees are incapable of buzz pollination, a 

type of pollination that involves bees producing high 

frequency vibrations with their thoracic muscles to 

pollinate specialised flowers (Fig. 1). There are more 

than 20,000 species of plants that require buzz 

pollination, including crops such as tomato, eggplant 

and kiwi. Yet, we know relatively little about the 

capacity of different species of bees to pollinate these 

specialised flowers. 

 

Here you will investigate the capacity of wild and 

captive pollinators (bumblebees and honeybees) to 

pollinate natural and agricultural systems. We will 

investigate whether different species of bumblebees 

differ in the capacity to buzz pollinate flowers, and 

whether the presence of non-buzz-pollinators such as  

 

Apis mellifera, hinder or benefit pollination of wild and 

crop species.  

 
Methodology 
 

The project brings together experts in pollination 

(Prof. Willmer), plant reproduction and buzz 

pollination (D. Vallejo-Marin), native bees and plant 

reproduction (Prof. Quezada Euan), and commercial 

pollinators (BIOBEST). Field trials will be conducted in 

Scotland and in the Yucatan Peninsula in Mexico with 

our local collaborators. We will use an experimental 

approach to study pollination services involving both 

laboratory experiments of bee behaviour, and field 

trials of wild and crop species. During fieldwork in 

Mexico, we will conduct community-level surveys of 

wild bees in natural plant communities and agricultural 

fields. As agricultural systems, we will focus on tomato 

and Habanero chilli pepper, both of which are 

important commercial crops in either national or global 

markets. Our work will assess the effect of pollinator 

behaviour and diversity on the productivity of these 

crops.  

 

The specific questions we will address in this study are: 

http://www.plant-evolution.org/
https://synergy.st-andrews.ac.uk/apig/people/


 

  

1) Do different species of bees differ in their 

capacity to successfully pollinate buzz 

pollinated wild plants, and agricultural fields of 

tomato and Habanero pepper? 

2) Does supplemental buzz pollinators facilitate 

or interfere with the pollination services of 

natural pollinators? 

3) Does the diversity of buzz-pollinating bees 

increase fruit production and seed set?  

4) Does the presence of non-buzzing bees, 

interfere with pollination services provided by 

buzz pollinators? 

 

The efficiency of bees in pollinating different flowers 

will be initially assessed in controlled behavioural 

experiments in Scotland and subsequently during field 

observations in natural bee communities in Mexico. 

Supplemental pollination trials will be conducted using 

small-scale experiments in glasshouses, and large-scale 

trials in tomato and Habanero plots in Yucatan.  

The project will involve spending time conducting field 

experiments in Mexico alongside our local research 

team there, led by Prof. Quezada Euan. The buzz 

pollination characteristics of different species of bees 

will be assessed using acoustic recordings, 

accelerometers and laser vibrometry. Pollination 

services will be assessed using pollen tracking 

approaches, and artificial pollinations to assess whether 

experimental and wild plants are pollen limited. It is 

envisioned that the field season will require the student 

spending approximately 3-4 months in the Yucatan 

Peninsula per year for at least two years. 

 
Timeline 
 

Year 1 

Semester 1. Work to assess pollination efficiency of 

bumblebees in selected species of buzz pollinated 

plants in Scotland.  

Semester 2. Field work in Yucatan Peninsula. 

Establishment of field plots of tomato and chilli, 

pollination surveys and assessment of pollination 

efficiency in wild and crop plants. 

 

Year 2. 

Semester 3. Internship with CASE partner (BIOBEST). 

Test of pollen tracking techniques. 

Semester 4. Field work in southern Mexico to continue 

pollination surveys and to experimentally test the effect 

of pollinator supplementation to fruit and seed set. 

Work with commercial bumblebee colonies, 

supplemental honeybee hives, and stingless bees. 

 

Year 3.  

Semesters 5-6. Bee behaviour experiments to assess the 

efficiency of pollen collection transfer of bumblebees in 

selected species. Potential third field season in Mexico 

or further behavioural experiments depending on 

outcomes of the second field season. 

 

Year 3.5 

Semester 7. Final analyses and submission of 

manuscripts for publication. Presentation of major 

findings in both national (British Ecological Society) and 

international conferences. 

 

 

 
Training & Skills 
 

Fieldwork: The project provides training and skills in 

species identification, sampling, and field observation 

and experimentation. 

 

Experience with Industrial Partner. The project 

involves an internship with one of the leading 

companies of supplemental pollination and biocontrol 

in the world.  

 

Taxonomy and systematics: During the project the 

student will develop skills on plant and insect taxonomy 

and biological monitoring. 

 

Data management: The analysis of fruit and seed 

production in natural and agricultural systems will 

provide training on the management and manipulation 

of large, complex data sets and data mining from public 

genetic repositories.  

 

Multidisciplinarity: This project bridges boundaries 

across the natural sciences including plant ecology, 

animal behaviour, agriculture, and the provision of 

pollination services. 
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