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21 July 2025


The Administrator
QEII Technicians’ Study Awards
773 Moonshine Road
RD1, Porirua, 5381

Dear Andrew

Report on the completion of Queen Elizabeth II technicians’ study award for 2024/2025

In December 2024 I was extremely fortunate enough to be awarded a study grant as part of the QEII technicians’ study award. The purpose of this award was to develop new skills in pest management and landscape ecology under Dr. Michelle Fountain, head of Pest and Pathogen Ecology at Niab in East Malling, UK.

My role at the Plant & Food Research group of the Bioeconomy Science Institute is to support research related to insects/pests in both laboratory and field settings. This includes observing insects in their natural habitats and conducting experiments to understand their behaviour, life cycles and interactions with their environment. New Zealand orchards face a significant threat from invasive pests. These pests can damage crops, reduce yields impacting overall health of our orchards affecting fruit production and market access. Dr. Michelle Fountain specialises in the minimisation of pesticide use in fruit horticulture, improving pollination in fruit crops and incorporating modern fruit growing practices with Integrated Pest Management. It was both a privilege and an honour to work under her and alongside her team.

Training

I spent 5 weeks at Niab working with Dr. Michelle Fountain and her team. This was a very busy time for them with multiple research projects happening.

Project 1. Spotted Wing Drosophila (SWD) (Drosophila suzukii) Monitoring 2025. Funded by British Berry Growers
Monitoring populations of adult SWD in commercial crops and wild hosts and assessing female fecundity (to determine if they are capable of laying eggs), enables the industry to regularly assess the risk of fruit damage and issue timely alerts to growers.
SWD was first recorded in the UK in 2012, at the East Malling Research (EMR) site (now occupied by Niab) in Kent, England. Since 2013, Modified Biobest Droso Traps® (red in colour, to enhance visual cues that help to attract adult SWD) have been deployed in different soft and stone fruit crop and woodland sites (containing known wild hosts of SWD, including blackberry) across England and Scotland. During 2025, traps were deployed in 5 different soft and stone fruit crops, and a woodland site, in Kent (mostly on-site at Niab). Since monitoring began, traps have been baited with a Cha Landolt synthetic lure system for consistency. This system is a combination of an attractive drowning solution and a pair of vials containing supplementary SWD attractants. I visited each of these trapping sites to help with the SWD monitoring programme. This required pouring the drowning solution within the Droso Trap® through a fine mesh (<2 mm) filter, to collect captured SWD. I then folded the mesh and sealed it within a clear bag, labelled with the trap identification number and date of collection. Once back in the lab, I used RO (Reverse Osmosis) water to rinse off the captured insects from the fine mesh into a Petri dish. I then used light microscopy to identify any SWD, separating and counting both male and female SWD and recording all numbers onto a designated data sheet. This information is then disseminated to UK growers via a regular (weekly/fortnightly, depending on the season) email.
Knowledge of the population distribution and dynamics during and between growing seasons, including winter refugia areas, are important to the design of effective integrated pest control measures. The team continue to collect data for this project.

Project 2. Testing new formulations of ant baits to deter Lasius niger from attending Rosy Apple Aphid. Funded by British Apples and Pears
Rosy Apple Aphid, RAA (Dysaphis plantaginea) is a significant pest in apple orchards, causing substantial leaf and fruit damage. Until now, control has relied primarily on insecticides but looming restrictions on some of these chemicals used demand more sustainable alternatives. A major factor in RAA’s success is its mutualism with the common black ant (Lasius niger) which shields aphid colonies from predators in exchange for honeydew. The main objective of this project is to divert ants using sugar-based bait tablets spread on the ground, disrupting their activity in tending and protecting RAA, allowing natural enemies (e.g. ladybirds, hoverfly larvae, earwigs) to control aphids and assessing whether the application of bait formations in orchards reduces RAA colony size, number and RAA damage to leaves and fruits. The trial was a randomised complete block design with 12 replicates of two treatments (different ant bait formulations) and an untreated control. This was located onsite at Niab in a research apple orchard. Following arrival at Niab, I took over responsibility for daily checking and re-deploying the sugar-based bait tablets. This required weighing the two different sugar-based bait tablets before deployments, to ensure an equal number of fresh tablets were deployed and present on the ground under designated trees to attract ants, for each treatment. I made observations of the abundance of aphid predators interacting with any aphid colonies on the assessment trees and identified them when possible. I also assisted weekly assessments of trial trees, which involved 1 minute (2 people, 30 seconds each side), counting the number of ants on the bait tablets and, on the ground, surrounding the bait tablets. Then moving up into the tree and counting RAA colonies and colony size, on shoots, and number of ants in trees. I took representative photos each visit and reported any relevant observations. This study and its results will be reported in November 2025.

Project 3. Semi field trial of bee behaviour and crop development under different colours of film. Funded by BBSRC
In Protected and Controlled Environment (PACE) horticulture, polyethylene plastic is commonly used for commercial polyhouses due to its low cost, availability and ability to transmit a high percentage of light, which is essential for plant growth. However, PACE growing systems suffer from poor pollinator performance because pollinating insects are less active, have higher mortality and bumblebees often do not return to the nest, resulting in lower fruit yields and quality and the hive expiring more quickly. This has significant economic impacts on growers. The reasons for these behaviours may include point-source light from low sun angles being poorly diffused by polythene coverings, or supplementary lighting interfering with navigation and task-focus due to light spectral properties that are unfamiliar to bees or that make search tasks more difficult. The objectives of this research project were to:
1. Evaluate bee behaviour (foraging, activity, maladaptive behaviours) under different colours of film that could be deployed on commercial polyhouses.
2. Evaluate the effect of the film colours on crop growth, fruit quality.
3. Assess costs/benefits of using different film types.
12 mini tunnels (onsite at Niab) were used for the semi field trial. The tunnels were set up with an everbearer variety of strawberry planted in coir grow bags. The tunnels were randomly assigned one of 3 treatments: 1) pink film, 2) green film, 3) no additional film (control), with 4 replicates per treatment. Coloured films were applied to the top of the tunnels. Once the plants were flowering, microcolonies of 8-10 worker bees were introduced to the mini tunnels. I was part a team required to visit the tunnels 1-2 times per week to undertake assessments. This involved:
1. Doing a rapid count of any bees on the crop, internal tunnel walls and ceiling, and ground, recording both live and/or dead.
2. Counting flowers on 5 random plants.
3. Recording all bee activity on the crop. This required using a counter and clicking each time a bee landed on a flower over a 10-minute period. This proved to be hectic at times with multiple bees visiting multiple flowers and having to record every visit to every flower from every bee!
4. After the above assessments were completed, I checked on the box that housed the micro colonies, counting any bees inside – dead or alive. The microcolonies were replaced every 1-2 weeks as needed, when boxes were empty or contained only 1 inactive bee and level of foraging in tunnels were low.
5. I also assisted with bi-weekly ‘crop walks’, checking and reporting on the condition of the crop, and deploying biocontrols (predatory mites and aphid parasitoids) in all tunnels as needed.
The coloured films assessed in the semi-field trial were also assessed at a commercial blackberry PACE growing system, along with a black MyPex (used by the grower to mitigate bumble bee disorientation and mortality) and a high diffusion film. The grower deployed commercially produced bumble bee hives for pollination. I assisted with harvest assessments. Ten berries were picked randomly from each poly-film/MyPex treatment plot, then individually weighed, measured for length and representative drupelet width. Five of the ten berries were individually assessed for firmness, and the remaining five for brix (sugar content). The study’s findings are expected by the end of 2025.

I also participated in an Innovate UK funded apple orchard trial on-site at Niab, evaluating the efficacy of a fruit thinner when applied using a variable rate spray machine. Variable rate spraying aims to increase efficiency by reducing waste and costs associated with over-application, while simultaneously improving crop health and maximizing yields through more targeted treatment. There were two treatments; 1) fixed rate and 2) variable rate fruit thinner spray application, replicated 3 times. Treatment plots consisted of two rows of 24 trees. Before applying the spray, I helped count how many fruitlets each tree had in each cluster at three different tree locations within each plot. Ten to fourteen days after the treatment spray applications, I had to go back and count how many fruitlets had fallen on to ground sheets under the trees. A follow-up assessment was done by the team at harvest to measure the impact of the treatments on overall yield.

I also participated in a lab bioassay (funded by British Apples and Pears) evaluating whether a commercially available bioinsecticide derived from a naturally occurring fungus, can infect and kill apple blossom weevil Anthonomus pomorum (ABW) adults, via exposure on a non-porous surface. ABW adults were collected from the field by tap sampling and maintained in ventilated bioassay Petri dishes with a 20% sucrose solution provided via a reservoir-and wick method. Bioassay Petris consisted of either fungus treated or non-fungus-treated (control) weevils. I made regular assessments of weevils in the Petris, recording alive/dead weevils. Any cadavers were surface sterilised in groups (according to Petri) by dipping in 5 parts bleach, 70% ethanol, then Deionized water (1 minute dipping each). Cadavers were dried on sterile filter paper for 1 minute before being placed on agar plates, ensuring there was a good distance between the weevils, to promote fungal growth on the surface of the individual cadavers.  I was required to assess cadavers for mycosis 7 days later, taking measurements and noting colour of mould (white/yellow/black). 

The Entomology team at Niab maintain pest insect cultures for research purposes. These include SWD, Brown marmorated stink bug (Halyomorpha halys) BMSB, and two-spotted mite (Tetranychus urticae) TSSM. I was shown the techniques required to maintain healthy cultures and given temporary responsibility for the BMSB culture. 

Benefits

SWD is considered a serious threat to New Zealand’s fruit crops. This invasive pest can cause significant damage to various fruit including berries, soft and stone fruits, and grapes and kiwis. New Zealand’s climate is suitable for SWD, increasing the risk of its establishment if introduced. Because of my participation with the 2025 monitoring season at Niab, I have attained skills to monitor and identify SWD: both female and male.

Although RAA has not yet been found in New Zealand, it remains a threat to its apple crops.  While natural predators like ladybirds and earwigs help, the aphids early spring activity often outpaces the natural enemies. I have prior research experience in which we implemented ground-cover habitat containing known “attractive” host plants of a significant pest of grapevines, to reduce the risk of the pest moving to the vine. The trial at Niab evaluated a strategy of disengaging ants from farming and protecting RAA on apple trees. I have never worked with RAA in a trial setting before. Now I know how to identify RAA damage/infestation on apple crops, and to recognize some of the natural enemies.

The semi-field trial of bee behaviour has expanded my knowledge and understanding of the significance of pollinators in a range of crops and the challenges commercial growers face in PACE growing systems with light distribution and the disruption it can create to the crucial role of pollinators (e.g. bumble bees).

I was given responsibility for the BMSB culture because I have prior experience maintaining insect cultures. The benefit of maintaining BMSB, increased my awareness of the pest and how NZ might prepare for invasion, including identification and maintaining cultures in quarantine for research purposes.

Since ABW is not known to infest crops in New Zealand, I have never conducted any research on this pest. Due to having a significant role in the assessments and the bio essay, I can now recognize this pest thanks to my newfound knowledge.

It was a very busy time at Niab because of the many research projects mentioned above. This did mean however, during my time at Niab, I was unable to complete any landscape ecology research trials due to time constraints. However, I did learn several skills while working at Niab:
1. Identifying new invasive pest threats to New Zealand crops.
2. Unique and creative approaches to horticultural crop pest control.
3. Increased awareness of the pollinator issues that commercial berry growers in PACE growing systems face.
4. Continuing collaboration with Dr. Michelle Fountain and her team at Niab as we work on similar projects which involve pests that threaten New Zealand’s biosecurity.
This grant has allowed me to observe and practise new methods on insects and pests that I have never studied before, and I have had the honour of working with some incredibly knowledgeable individuals in the field, for which I am truly grateful – thank you.

Your sincerely
[image: A close up of a signature
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Tara Taylor.
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