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Doctoral Training Partnership Research Council

Research Experience Placement (REP) Scheme

Project Title:

Do natural enemies work together? Testing biological control of the large pine weevil.

Project Supervisors:

Brad Duthie, alexander.duthie@stir.ac.uk

Host Organization and Department (if applicable):

University of Stirling, Biological and Environmental Sciences

Project Description:

Over the last century, reforesting Northern Europe helped the large pine weevil, Hylobius
abietis, become one of the most damaging pests. H. abietis develops in stumps of felled
conifers, and adults feed on and kill young saplings; it is therefore a serious obstacle to
successful reforestation in conifer plantation forestry, where clear felling and restocking is
practiced. The UK forestry industry routinely applies insecticides to protect sites from
damage by adult weevils, but H. abietis has shown behavioural resistance to chemical
treatments. Increasing pressure from the weevil's natural enemies — e.g.
entomopathogenic nematodes and the parasitoid wasp Bracon hylobii - could offer a
chemical-free alternative to manage weevil populations. While the parasitoid is the
principal indigenous enemy of H. abietis, field trials suggest that introducing nematodes at
high densities at plantation sites is the most promising control measure to reduce weevil
numbers. However, both nematodes and B. hylobii control the pine weevil by parasitising
its larval stages, potentially competing over the same resource. Hence, applying
nematodes at high densities may negatively impact wild parasitoids. In this project, the
successful candidate will assess the effect that applied nematodes have on the
abundance and natural parasitism efficacy of B. hylobii. They will join a Stirling-based
research team to test biological control measures against H. abieitis in the North-East of
Scotland and collect field data critical for developing a strategy to reduce chemical use
and preserve biodiversity when reforesting the UK.

Skills and Career-Development Opportunities:

The student will be trained in a range of field and lab skills. In the field, they will be
involved in designing field experiments; apply passive and active invertebrate sampling
techniques; learn to identify various life stages of the large pine weevil and its parasitoids;
practice specimen preservation for laboratory assays. In the lab, they will be trained in
insect rearing and learn to perform fitness assays. These skills will be useful and largely
transferrable to other ecological-oriented projects the student may lead in the future.




Wider context of research:

This project offers the student a valuable first-hand experience in evaluating the
effectiveness of biological control strategies against the pine weevil, a major pest affecting
forestry across Northern Europe. The student will explore key questions in host—parasitoid
ecology, gaining practical insight into how natural ecological interactions can be
harnessed for sustainable pest management. The outcomes of their research will
contribute to understanding how human-mediated biological control - such as introducing
nematodes at plantations sites - influences the effectiveness of pest suppression by local
natural enemies, helping to clarify whether such interventions ultimately support or hinder
biological control. Beyond addressing the main research questions, the dataset will
provide opportunities for the student to develop and explore their own ideas as they
become familiar with the system. Conducted in collaboration with Forest Research and
Buglife, this study places the student within a unique applied research context, connecting
academic investigation with organisations actively working to protect biodiversity and
develop sustainable practices in forestry.

Project Timeframe:

Week 1: Training.
The team will introduce the student to the plantation sites, the study system, and sampling
methods.

Week 2: Fieldwork.
The team and student will:
- Sample conifer stumps to assess parasitism of pine weevils by nematodes and
parasitoid wasps in nematode-treated and control sites;
- Collect any live weevil larvae parasitised by both nematodes and wasps for lab
assays.

Week 3: Lab work
The team and student will:
- Rear samples of parasitized weevil larvae collected from the field;
- Monitoring mortality of parasitized weevils;
- Assessing parasitoid wasp fitness by measuring their clutch size on weevil larvae.

Week 4-5. Fieldwork + Lab work
The team and student will:
- Set-up emergence traps to collect adult parasitoid wasps;
- Collect wasps and weevils every week;
- Count wasps collected at each sampling event in the laboratory.

Week 6. Guided data analysis.
The student will be guided to process and analyse the data they collected.




