
 

 

 

FoodBioSystems DTP - PhD Project Advertisement  
 
Project title:  

FBS2021-52-Bell: Investigating the molecular basis for the relationship between taste, flavour and aphid 
tolerance in kale 

Lead supervisor:  
Dr Luke Bell, University of Reading, Crop Sciences 
 
Email:  

luke.bell@reading.ac.uk 

Co-supervisors:  
Dr Maria Anastasiadi, Cranfield University 
Dr Stella Lignou, University of Reading 
Dr Robbie Girling, University of Reading 
 
Project description: 
 
Horticultural vegetables like kale are under increasing threat from infestations by insect pests. Many insecticide 
products have been withdrawn from the market, and there is an increasing need to develop new cultivars that 
are more tolerant to attack. At the same time many breeding efforts have tried to make kale taste sweeter and 
tastier for consumers, but this can inadvertently impact the amount of chemical defense compounds found in 
leaves, called glucosinolates. What we do not know is whether this process has also made plants more 
attractive for insect pests. This will be the first study to synchronously account for both sensory quality to 
humans and pest tolerance, and the results will identify new chemical breeding targets to enhance these traits 
in future kale cultivars. 
 
This project will examine the relationships between human and insect pest (aphid) taste and flavour 
perceptions of chemical compounds found in kale leaves, such as glucosinolates and volatile organic 
compounds (VOCs). The research will determine if acceptable taste and flavour of kale for humans is associated 
with a cultivars’ susceptibility to aphid attack. If so, this raises the question, is it possible to breed a pleasant 
tasting kale cultivar that also has a high aphid tolerance? 
 
The successful applicant will work closely with kale breeders at Tozer Seeds. They will gain industry experience 
on placements with the company and learn firsthand how kale breeding is conducted and commercial crops are 
cultivated. Tozer Seeds will provide unique access to diverse kale genotypes, and the student will assist with 
field trials, performing plant crosses, seed production, and data collection. 
 
Significant and diverse support will be provided by the academic supervisors at the University of Reading and 
Cranfield University. This project is unique, in that it will bring together four diverse research disciplines: 1) 
Plant genetics and biochemistry: Learn about the genetics of kale and its biochemistry, and how chemical 
compounds are synthesized by the plant. 2) Analytical chemistry: Learn to work in a vibrant laboratory 
environment and conduct biochemical analyses using mass spectrometry techniques. 3) Entomology: Learn to 
rear aphid populations, conduct experiments on their feeding habits, and determine what chemical compounds 
they can detect and respond to. 4) Sensory science: Gain experience working with trained human sensory 
panels and learn how to link chemical compositions of kale leaves with aromas, tastes, and flavours. This is a 



unique opportunity to work and study in a truly interdisciplinary way with experts in their respective fields. 
 
We are looking for applicants with diverse backgrounds and an enthusiasm for scientific research. Applicants 
should be keen to take on new challenges and have a strong desire to direct their own research as new data 
becomes available. Students should be capable of working independently, but also collaboratively with other 
academics and researchers that are part of the DTP program and wider University faculties. 
 
 

 

 

 

 

 

 

 

 

 

 

Training opportunities: 
As well as the world-class training in diverse disciplines previously outlined, the student will receive support 
from the University of Reading Graduate School, that operates training courses specifically tailored to the needs 
of PhD students. This includes developing project and data management skills, scientific writing workshops, and 
career development opportunities. They will also have the opportunity to take part in Masters courses on 
bioinformatics offered by Cranfield University. 

Student profile: 

We welcome applicants holding a minimum BSc (2:1) and/or MSc in agriculture, plant science, entomology, 
genetics, food science, or a related degree subject. Good communication, writing, organizational, and critical 
thinking skills will be essential. Previous work experience in horticulture and/or with entomology are highly 
desirable, but as outlined above extensive training will be provided. 

Funding particulars: 
This project has CASE award co-sponsorship provided by Tozer Seeds. 
The project is part of the FoodBioSystems BBSRC Doctoral Training Partnership (DTP), it will be funded subject 
to a competition to identify the strongest applicants. 
The studentship is open to UK and international students (including EU countries) however due to funding 
rules, no more than 30% of the projects can be allocated to international students.  
The funding will include a tax free stipend (minimum £15, 285 per year), support for tuition fees at the standard 
UK rate (currently £4,407 per year) and a contribution towards research costs. Please note that the host 
universities have not yet confirmed the level of fees charged to international students funded by the DTP. Fee 
levels may vary across the institutions. This information will be shared on the FoodBioSystems DTP website as 
soon as it becomes available. 
 
To apply 
Please go to FoodBioSystems DTP website for information on how to apply for this studentship. The closing date 
for applications will be 8 February 2021. 

 
 

 
 

https://research.reading.ac.uk/foodbiosystems/apply-for-a-foodbiosystems-phd/for-phd-students/

