
 

 

 

FoodBioSystems DTP - PhD Project Advertisement 
Project title:  

FBS2021-03-Alama: Creating consistency in avocado ripening 

Lead supervisor:  
Dr MariCarmen Alamar, Plant Science Laboratory, Cranfield University,  
 
Email: m.d.alamargavidia@cranfield.ac.uk 

Co-supervisors:  
Prof Carol Wagstaff, University of Reading 
Prof Leon Terry, Cranfield University 
Johnathan Sutton, Westfalia Fruit 
 
Project description: 
 
Avocado fruit production and sales continue to grow worldwide (27% over the last 5 years), with a total production of 
6.41 Mt in 2018 (FAO, 2019); however, it is notoriously difficult to guarantee fruit consistency during ripening which leads 
to unacceptable levels of customer complaints and food loss (ca. 10-20%).  Various efforts have been made to reduce the 
heterogeneity between avocado fruit consignments, but many of these interventions have failed to integrate and assess 
factors across the preharvest-postharvest stages.  In addition, recent work has also shown for the first time that Laser 
Doppler Vibrometry (LDV) can be used to non-destructively measure and predict avocado fruit ripeness.   This new tool, 
which is analogous to acoustic resonance, thus uniquely allows for the ripening process to be rapidly tracked non-
invasively during storage. 
Therefore, the proposed research aim is to establish the main preharvest factors which govern consistency in postharvest 
avocado ripening.  This will be achieved by: 

1) Investigate the effects of new scion/rootstock cultivar selection, geographical origin with associated transit time 
to the UK and horticultural maturity (harvest time) on predisposing avocado fruit to heterogeneous ripening. The 
student will spend three months in each of the following avocado countries of origin: South Africa, Colombia 
and Chile  

2) Conduct a metabolite profiling of key nutritional components (e.g. dietary fiber, fatty acids, carotenoids, 
phenolics), and molecular profiling with specific emphasis on ethylene biosynthesis and other ripening-related 
hormones (viz. abscisic acid and its metabolites) to correlate against differentiating ripening behavior 

3) Evaluating the use of a non-destructive technology, such as LDV, to develop a risk model in order to predict 
heterogeneity of avocado fruit ripening so that postharvest interventions are better targeted 

 

 
 

Figure 1. The aim of the research project is to establish the main preharvest factors, which govern consistency in postharvest 

avocado ripening. This will be achieved by investigating the metabolome and molecular mechanisms of heterogeneous 
ripening. A risk model to predict avocado ripening will also be developed using LDV as a non-destructive technique with 

the ultimate goal of reducing waste in the avocado supply chain. 
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The project has a component of laboratory and field work, which involves designing and carrying out postharvest trials; 
developing skills in fundamental plant physiology and biochemistry; and overseas field work in South African, Colombian 
and Chilean avocado plantations, (supported by Westfalia). Another important component of the PhD research includes 
data modelling. 

Training opportunities: 
The student will be trained in a wide range of techniques so to develop her/his skills in postharvest biology and 
technology, agricultural engineering, analytical method development (viz. LCMS and GCMS), molecular biology and data 
analysis at Cranfield University (CU) and University of Reading (UoR).  The successful candidate will have access to a 
range of training programmes at CU (Cranfield Doctoral Research Core Development) and UoR (Reading Researcher 
Development Programme), as well as access to MSc modules to develop their scientific, statistical, business and 
academic skills. The student will also have the opportunity to present their work at national and international conference 
such as the IX International Postharvest Symposium (New Zealand). 

The student will benefit from three industrial placements (3 months each) in South Africa, Colombia and Chile, 
respectively, at key avocado orchards run by Westfalia to learn real-world preharvest/ postharvest management 
strategies such as storage, packaging, packhouse operations and quality control systems.  The PhD student will be in 
close contact with Westfalia, acquiring skills in understanding real-world challenges and commercial strategies to tackle 
avocado loss and waste and improve quality. The student will also work in collaboration with plant pathologists and 
breeders from Westfalia’s in house R&D department. 

The student will have access to training provided by the BBSRC including Summer Schools, and attend BBSRC 
dissemination events/workshops (e.g. KTP) and the Biotechnology Yes (Young Entrepreneurial Scheme) event. The 
student can also join the AgriFood Training Partnership module “Postharvest Quality Management” which is taught to 
industry professionals in collaboration with staff from Cranfield University. 

Student profile: 
This project would be suitable for students with a degree in biology, chemistry, nutrition, agriculture, food science. 
Moreover, applications from students with a background working in fresh produce supply chains, and those interested in 
sustainability are encouraged to apply. 

Funding Note: 
This project has co-sponsorship from Westfalia Fruit Group, a trusted and respected global supplier of fresh and 
processed produce to international markets, offering a wide range of quality fruit through its vertically-integrated supply 
chain. Westfalia believes that for the research to have a real impact it is vital that the student has a deep understanding 
of primary production and field conditions, which will enable a complete end to end view. For that reason, Westfalia will 
support three x 3-month placements overseas (South Africa, Colombia and Chile), where the company runs key avocado 
orchards. 

This 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/

