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Hawaii has long been a natural laboratory for the studies investigating the impact of the ectoparasitic mite Varroa 
destructor on Western honey bees. In this presentation we report on the changes that have occurred over a 15-year period 
between the honey bees, the mite, and the beekeeper’s behaviour. The arrival of varroa in 2007 caused the collapse of both 
the managed and free-living honey bee colonies on the Hawaiian Islands of Oahu and Big Island. This forced almost all 
beekeepers to use chemical miticides to control varroa in managed colonies. From 2014 onwards, beekeepers started to 
notice the gradual return of free-living colonies. Investigations into these free-living colonies from 2019 onwards found 
that they had developed resistance to varroa by accurately detecting and removing varroa-infested worker pupae. That 
is 79% of infested worker pupae cells were recapped and 67% of worker sealed cells artificially infested with varroa were 
removed. This resistance mechanism mirrors what has been seen in other countries where varroa-resistant honey bee 
populations had appeared. Currently, the worker brood infestation rate in untreated colonies is 6.7% with an adult bee 
infestation rate of 4.3%, which equates to below 2500 mites in a typical sized colony and below the predicted number 
required to kill a colony. The dissemination of information about mite-resistance among the local producers, coupled with 
the early success of some beekeepers that stopped treating their colonies, helped convince most (>60%) beekeepers on 
Oahu to cease all varroa treatments, without any significant increase in colony losses. This is the first time that an entire 
population of honeybees and beekeepers have both adjusted their behaviours to benefit from natural selection processes 
that provides beekeepers world-wide with a permeant solution to the varroa problem.
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Resistance cycle lowers mite populations over time 
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Changing the Guard at
Salford Uni Honey Bee

Research Team
By Prof Stephen Martin, Salford University

I
am currently travelling across China at

300km/h on a new bullet train to give

an invited talk at Zhejiang University;

£16 for business class for the 1.5 hour ride

of over 350km! Anyway, it is with great

pleasure that I can announce that the BDI

and beekeeper funded PhD student, Jess

Kevill, is now Dr Kevill having passed her

PhD in early October and she has already

taken up a post-doctoral research position

at the University of Minnesota working in

Declan Schroeder’s virology department.

T is university is also home to the top

USA female bee scientist, Marla Spivak,

with her very large and productive honey

bee research team. T is will allow Jess to

have a foot in both the viral and honey bee

camps allowing her to continue her DWV

honey bee research.  

We would like to take the opportunity to

thank all the associations involved in the

ReViVe (Rolling out the evolution of

resistance to varroa and DWV) project for

their time and patience during the past

three-years. During that time Jess and

colleagues developed a new molecular

method by which to detect the three

known strains if DWV. T is new method

was then used to analyse a large number of

colonies from across the UK and USA,

sampling both varroa-tolerant and

susceptible colonies. T e data obtained

from these colonies provided an insight

into continuing emergence of DWV and

raises the question how this changing viral

landscape will impact colony survival. We

are currently writing up two major

scientif c papers that will cover all the key

discovers of Jess’s three years of hard work

and once these are published, I will

communicate the key f ndings to the

beekeeping community via BBKA News

and various talks.

T e success of Jess’s project has helped to

secure another three-year PhD student,

this time funded by BDI Ltd with some

internal funds from the University of

Salford. George Hawkins was our number

one undergraduate from our department

in 2018 and I look forward to working

with him alongside two MSc students

funded by the BBKA. T e f rst student,

Natasha Reece, was awarded a Santander

travel fund so we both travelled to South

Africa and worked on the African

savannah honey bee (Apis scutellata) and

the cape honey bee (A. capeinis) both

species being tolerant to the varroa mite.

In addition, Natasha started work looking

for parallels between the African and UK

honey bees that help explain long-term

mite tolerance in some UK honey bee

populations. A scientif c paper is already

under review showing a behavioural link

between varroa-tolerant honey bees in

South Africa, Brazil and Europe. Again,

once published we will pass on the key

f ndings to beekeepers via BBKA News.

T e last news is that Flaviane de Souza, a

Brazilian PhD sandwich student who has

been working in the team for a year, will

return to the Brazil at the end of the year.

Flaviane is a wizard in the molecular

laboratory and so has been an immense

help to both Jess and me completing

various DWV analyses and projects. Again

her work has generated a scientif c paper

on the presence of DWV in Brazilian

stingless bees. Flaviane will be greatly

missed by everyone, and we all wish her

well for the future. I will now hand over to

George to introduce himself to the

beekeeping community:   

My name is George Hawkins and I am a

new PhD student working under the

supervision of Professor Stephen Martin at

the University of Salford. Bee Diseases

Insurance (BDI) Ltd has kindly provided

funding, in partnership with Salford

University, to continue investigating the

mechanisms behind naturally evolved

honey bee tolerance to varroa mites. We

hope to apply the information we gather to

develop practical methods for beekeepers

to use which will promote and spread

varroa tolerance in their colonies, thus

reducing the need for chemical treatments

and improving overall colony health. 

Steve Martin gives us the low-down on the current research team
and projects at Salford University.

Brazilian PhD sandwich student, Flaviane S.

de Souza, enjoying the novelty of snow in

Manchester. George Hawkins, begins his PhD.

George Hawkins MSc, Georgi Webb UG, Izzy Grindrod PhD, Stephen 

Martin, Natasha Reece MSc, [Dr.Flavianede Souza, Dr.Jess Kevill & 

Dr.Laura Brettell]

Our thanks go out especially to all the beekeepers who helped over the decades with different aspects of this 

research, and bee research community whom have added so much to everyone’s understanding of bee health. The 
information in this booklet has only being made possible by the hard work of my PhD, MSc and UG Salford 
research students, whom have all in part being funded by British Beekeepers either through BDI or BBKA. Many 

continue to conduct research into various aspects of bee health all over the world, which will continue to benefit 
beekeepers over the next decades. Special thanks to friends whom helped out with some images especially Hector 

Morales & Ethel Villalobos.
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