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Estimating flight ability of the Polyphagous Shot Hole Borer in South 

Africa for informing rates of invasion 

Through the Centre for Invasion Biology, a fully-funded MSc project (R 90 000 p.a. 
personal stipend) is available immediately for a 1-year term only, (including a generous 
allocation for project running expenses and study registration costs), based at Stellenbosch 
University in the Applied Physiological Ecology (APE) Lab. The candidate must be a 
South African citizen with a strong academic background and an excellent study track 
record. The incumbent student must be comfortable with precision lab work and have basic 
statistics experience working in R and Excel, as well as good general computer skills. 
Previous microscopy and/or entomology experience would be an advantage. The applicant 
must be able to work independently, have good time management skills, be highly 
motivated and hard-working, and show good interpersonal and communication skills. The 
applicant must meet all the criteria for study for this degree level at SU, as per standard 
rules and regulations. A driver’s license is useful but not essential. 

Supervisors: Prof. John Terblanche, Dr. Anandi Bierman 

 
For more information on the lab: https://insectphysiologicalecology.org/ 
For more information on the supervisors: https://www.researchgate.net/profile/John-Terblanche 
https://www.researchgate.net/profile/Anandi-Bierman 
 



 

Background 
The Polyphagous Shot Hole Borer (PSHB; Euwallacea fornicatus (Coleoptera: Curculionidae: 
Scolytinae)) and its fungal symbiont, Fusarium euwallaceae (Hypocreales: Nectriaceae), have 
spread beyond their native range in Northern Thailand, Vietnam, China, Taiwan, and Okinawa to 
other parts of the world. PSHB infestations have been found to cause extensive damage to trees, 
including avocado, fruit, and timber. The ecological impact of PSHB could be significant, as it 
threatens endangered species, reduces species richness, and alters ecosystem composition, diversity, 
function, and structure. The invasion of non-native plant species by PSHB can displace food 
sources and ecological interactions needed by native species. The economic cost of unmitigated 
PSHB invasion in South Africa is estimated to amount to $27.12 billion per year. Understanding 
PSHB dispersal is important to strategize efficiently against further invasion, but there is limited 
research published on PSHB flight ability to date. Studies have found that the dispersal distance of 
PSHB beetles in Florida avocado groves was predominantly 30-35m from the point of release. In 
lab flight mill pilot trials, the total flight distance of PSHB over 24 hours at 24°C was 81 m on 
average.  Although it is known that the establishment of dispersing PSHB can be restricted by 
developmental temperature requirements, there is limited knowledge about how environmental 
temperature influence flight ability, and ultimately spread rates of PSHB through novel landscapes. 
Targeted knowledge on PSHB dispersal in the face of various climatic conditions is needed to create 
meaningful and effective management interventions.  
 
Project focus 
The aim of this study is to investigate the flight ability of the Polyphagous Shot Hole Borer (PSHB; 
Euwallacea fornicatus) in South Africa by determining beetle performance on electronic flight mills 
under different controlled temperature conditions in the laboratory, and explore morphological 
correlates of flight.  
 
Methodology 
Customised, micro-electronic flight mills will be used to measure the flight ability (speed, distance 
and time) of PSHB at several test temperatures in the laboratory. The numbers of successful and 
unsuccessful fliers will also be scored. The effect of three temperature treatments on flight 
performance will be tested: 18 °C, 23 °C and 30 °C, as well as the effect of three acclimation 
treatments: 18 °C, 23 °C and 30 °C.  Morphological variables will be measured and explored as 
potential predictors of flight (in)ability (e.g., wing length, width, shape, wing loading, aspect ratio, 
body size, body mass). Further, beetle body composition (lipid, water, protein, carbohydrate 
reserves) will be assessed if sufficient time is available. Beetles used for this trial will be reared 
artificially. All research is lab based but with some local field sampling trips to collect source 
material.  
 
Application and outcomes 
Results from this study will provide novel information on how ambient temperature influences 
flight ability and how this might interact with recent thermal history. It may further provide 
information on the thermal conditions that stimulate dispersal, as well as how effective dispersal is 
under specific conditions. Beetles may be flying less effectively under certain environmental 
conditions, or not even be capable of flying at all. Outcomes of this project provide essential 
information that will be fed into geographic information systems (GIS) risk maps to predict the rate 
of their spread across a landscapes, and be used to inform pest management and intervention 
strategies.  
 
 
Contact Prof. John Terblanche for more information: jst@sun.ac.za 


