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The promise of a day devoted to the successes and failures of postgraduate research attracted over fifty delegates to Rothamsted this year. The Forum offered a programme filled to capacity with interesting talks and posters from postgraduates. We were fortunate to also have three great invited speakers to round off the event. 

The postgraduate presentations were bisected into two sessions by lunch. Oral presentations were given on aspects of each student’s work, to an audience that spanned all levels of research experience, and contained representatives from most entomological disciplines. In total, sixteen postgraduates took to the platform during the day. Their talks took us around the world from the UK to Antarctica, through Chile, across to Borneo and The Seychelles, to name but a few. I noticed an understandable hint of jealousy from some of the attendees, including myself, after learning where some of the speakers got to do their field work. 

The third session of talks began with Professor Helmut van Emden explaining ‘why PhD theses make him cry’, and what may be done to avoid such unnecessary tears. Dr Simon Leather then followed with an impassioned talk about the current direction of entomology in the UK. The final presentation of the day was given by Professor Lin Field on the contribution of molecular techniques towards the control of insect pests. As the then President-elect of The Royal Entomological Society, Lin’s talk served as a great introduction to her work, and that of her research group at Rothamsted.

For your perusal and enjoyment, I have reproduced the presentation abstracts and poster titles that were submitted by each postgraduate student. They form a much better summary of the day than I could ever convey in this report.

Oral presentations:

The effect of the physiological state and fitness of females of the aphid parasitoid Aphidius ervi on their response to aphid sex pheromones

Nisreen Kutiech 

University of Plymouth / Rothamsted Research

(nisreen.kutiech@bbsrc.ac.uk)

Variation in parasitoid responses to aphid sex pheromones may be influenced by genetics, phenotypic plasticity, the environment and the individual’s physiological state. The last factor has been less studied as it is usually standardised during behavioural bioassays. However, the effect of the physiological condition of the target insect cannot be neglected. Using the aphid parasitoid Aphidius ervi in three different physiological states, we investigated the searching behaviour of females in the presence and the absence of the aphid sex pheromone (4aS,7S,7aR)-nepetalactone, observing the same individual female parasitoids during two consecutive foraging attempts on different plants. Three behavioural experiments were conducted using mated or virgin females; females fed on water only or fed on honey solution and females with low egg-load or high egg-load. The results showed significant differences in A. ervi responses to the pheromone depending on their physiological state, which could have important implications for the use of aphid sex pheromones to manipulate parasitoids in pest management strategies.
Diversity, Abundance and Distribution of Dung Beetles (Coleoptera: Scarabaeidae: Scarabaeinae) in a highly heterogeneous Tropical Montane Cloud Forest

Jose Nunez-Mino 

University of Oxford

(jose.nunez-mino@zoo.ox.ac.uk)

Dung Beetles (Coleoptera: Scarabaeidae: Scarabaeinae) are increasingly being promoted as good potential biodiversity indicators but the factors that influence the diversity, abundance and distribution of this group are still relatively unknown. The importance of dung beetles from a functional perspective also means that understanding the factors influencing their community structure is crucial. This talk will outline the initial results obtained from a study of dung beetles in the highly heterogeneous habitat which is a Tropical Montane Cloud Forest park in Honduras (Central America), namely Parque Nacional Cusuco. Although the number of species or rather Recognizable Taxonomic Unit (RTUs) found so far is relatively low (currently 32) their distribution is far from uniform or correlated to one single factor. This study has been carried out as part of a larger cross-taxonomic scientific team and examines both biotic and abiotic factors influencing dung beetle communities.
The spread of an invasive ladybird, Harmonia axyridis, in Europe

Peter Brown 

Anglia Ruskin University / Centre for Ecology and Hydrology

(pmb@ceh.ac.uk)

Native to Asia, Harmonia axyridis (Pallas) (Coleoptera: Coccinellidae) is considered an invasive alien ladybird in Europe and North America.  In Europe, H. axyridis was sold by various biological control companies from 1995 in France, Belgium and the Netherlands, and was intentionally released in at least nine other countries.  It has spread very rapidly and is now regarded as established in thirteen European countries.  In this paper we outline the spread and distribution of H. axyridis in Europe.  We report first records of the species in Spain, Sweden, Denmark, Czech Republic and Italy; and first evidence of establishment in the latter three countries.  Despite releases of H. axyridis in Portugal, Spain and Greece, there is little evidence of establishment in southern Europe.  It is predicted that the spread and increase within Europe will continue and that H. axyridis will become one of the most widely distributed coccinellids in the continent.

Could willow aphids sap our energy?

Gudbjorg Inga Aradottir 

Rothamsted Research / Imperial College 

(gia.aradottir@bbsrc.ac.uk)

Willow (Salix spp) grown as short rotation coppice is one of the main biomass crops in the UK. Willows are the host plant of the giant willow aphid, Tuberolachnus salignus, which often occurs at high density. 

Results from laboratory bioassays show that T. salignus is significantly attracted to certain varieties and not to others. The same conclusion can be drawn from T. salignus infestations on six different willow varieties in a field trial. The chemical ecology and genetics of the aphid/willow interaction will be studied by locating the volatile chemicals involved in host selection.

How the aphid overwinters is not known, but sexual forms have never been found. The population genetics of this obligatorily parthenogenetic species will be examined using molecular techniques.

Research into the biology of T. salignus is essential to assess the risk posed by these insects to willows and for the breeding of aphid-resistant willows.

Host-parasitoid interactions in a fragmented landscape

Maarte Klapwijk 

University of Oxford

(maarte.klapwijk@zoo.ac.uk)

Habitat fragmentation affects the persistence of species in a landscape by dividing habitat into smaller and more isolated patches. Species are differentially affected by fragmentation as result of different habitat requirements and dispersal abilities. In addition to its direct effects, fragmentation can affect  interactions with other species. I investigated the effect of habitat fragmentation on Phytomyza ilicis, a leafminer on the holly tree, Ilex aquifolium, and its complex of parasitoids. By inducing experimental local extinctions on 36 of the 166 holly trees (patches) in Wytham Woods, near Oxford, immigration into vacant patches could be assessed and related to patch size and isolation for the host and its parasitoids. I found that migration plays a major role in patch dynamics of the system, as densities on re-colonised patches are similar to those for the previous year. However, migration is affected by patch size and isolation for host and parasitoids.
Saving the critically endangered Giant Tenebrionid Beetle: Options for conservation and translocation

Helen Keeble 

University of East Anglia

(hlk255@hotmail.co.uk)

Translocation of a species is often considered as a solution to the problems of isolated populations, species recovery and resilience. This management approach is currently one of the options being considered for the conservation of the critically endangered island endemic, the Giant Tenebrionid beetle (Polposipus herculeanus). This study focussed on habitat preferences and potential impacts of predators and competitors on beetle abundance on Frégate Island, Seychelles. The results provide important information for the long-term conservation of the Frégate population and suggest that Cousine Island may be an appropriate host island on which to establish a second population of P. herculeanus.

Impact, host range and chemical ecology of the lily beetle, Lilioceris lilii

Andrew Salisbury 

Royal Horticultural Society / Rothamsted Research / Imperial College

(andrewsalisbury@rhs.org.uk)

The lily beetle (Lilioceris lilii) has a univoltine life cycle and a limited host range (Lilium, Fritillaria and Cardiocrinum).  A survey of professional growers indicated that L. lilii is a problem for many in the UK lily industry.  A three-year field trial using six different Lilium indicated that Lilium species may be more resistant to L. lilii than hybrids.  Behavioural bioassays demonstrated that the responses of L. lilii to hosts and conspecifics are at least in part odour-mediated, and responses to odour-streams differ with sex and physiological state. Using air entrainment, gas chromatography (GC) and coupled gas chromatography-mass spectrometry (GC-MS), volatiles from beetle-infested host plants were collected and identified. Six of the identified compounds elicited electrophysiological responses from L. lilii and one compound a behavioural response. The project progressed our understanding of the ecology of L. lilii but further studies are needed before more effective control strategies can be developed.

Biodiversity and ecosystem functioning using dung beetles as a model group: does logging affect the rate of dung removal and seed dispersal?

Eleanor Slade 

University of Oxford

(eleanor.slade@zoo.ox.ac.uk)

The prevalence of selective logging in the tropics and the potential importance of it as a forest conservation measure, means that it is important that we understand its effects on biodiversity and ecosystem functioning.  Dung beetles were used as a model group to look at the effects of functional group diversity, species diversity and species composition on the ecosystem processes of dung removal and seed dispersal in high- and low-intensity selectively logged, and primary forest sites in Danum Valley, Sabah.  The results suggest that dung removal is reduced under certain logging regimes.  Exclusion experiments were carried to assess the importance of the different functional groups in maintaining these ecosystem processes.  Certain functional groups and species were found to have a greater impact on ecosystem functioning than others.  However, a full complement of species was needed to maintain full ecosystem functioning.

Repellent activity of Aframomum melegueta seed and Zingiber officinale rhizome extracts against Sitophilus zeamais

Donald Ukeh 

University of Aberdeen

(d.ukeh@abdn.ac.uk)

Extracts collected from alligator pepper seeds, Aframomum melegueta and ginger rhizomes, Zingiber officinale (both Zingiberaceae) were prepared and evaluated for their repellency against the maize weevil Sitophilus zeamais (Coleoptera: Curculionidae) in a Pettersson olfactometer. The extracts, along with volatile fractions prepared by vacuum distillation, significantly repelled S. zeamais when tested individually and in combination with maize grains.  Field trials using 10% powdered plants showed good protection of maize cobs for up to 10 weeks. Ongoing work is identifying the biologically active compounds from A. melegueta and Z. officinale that are responsible for their plant protection properties. 

Functional Ecology: Interactions between Temperature, Nutrition, and Immunity in Locusts.

Gabriel Miller 

University of Oxford

(gabriel.miller@zoo.ox.ac.uk)

Few studies have focussed on complex interactions that underlie survival in dynamic ecosystems wherein temperature changes, nutrient availability, and pathogen presence may independently vary. The present study explores the codependence of such ecological parameters and provides several examples of resource allocation tradeoffs organisms must make in complex environments. We reveal new relations between development, growth, disease resistance, and nutrient regulation.

Migrant and introduced  Lepidopteran species harbour viral infections

Joanna McTigue 

Centre for Ecology and Hydrology

(jobro@ceh.ac.uk)

In the UK, as a consequence of a warming climate and the shifting of range margins, we are observing an increase in the number and abundance of migrant lepidopteran species. Some lepidopteran species are known to harbour covert baculovirus infections; it is known that these persistent, but asymptomatic infections can revert into a transmissible and fatal overt disease. It is also widely recognised that invading species may harbour novel pathogens which may be a threat to native assemblages. 

We analysed three common migrants, the Red Admiral (Vanessa atalanta) and Painted Lady (Vanessa cardui) butterflies and the Silver-Y moth (Autographa gamma), to determine whether baculoviral infections are being harboured and if so, how closely these novel pathogens are related to those carried by native species. We also assess viral incidence in the Marsh Fritillary (Euphydryas aurinia) a butterfly which has been introduced into a new geographical area for conservation purposes.In the UK, as a consequence of a warming climate and the shifting of range margins, we are observing an increase in the number and abundance of migrant lepidopteran species. Some lepidopteran species are known to harbour covert baculovirus infections; it is known that these persistent, but asymptomatic infections can revert into a transmissible and fatal overt disease. It is also widely recognised that invading species may harbour novel pathogens which may be a threat to native assemblages.

Carry-over effects of tropospheric ozone on European Holly (Ilex aquifolium), its leaf miner (Phytomyza ilicis) and its parasites over multiple seasons.

Jon Ranford 

Staffordshire University

(jon.ranford@staffs.ac.uk)

The impact of air-pollution on plant-insect-parasitoid interactions over multiple seasons was assessed by plant cohorts receiving charcoal-filtered air with additional ozone (70 nl l-1 7 h day-1 28 d) in either years 5, 3, or 1 year before data collection at the field study site. The host plant for this study was European Holly (Ilex aquifolium L.) with its obligate herbivore the holly leaf-miner (Phytomyza ilicis Curt.). Ozone treated plants had a significant increase in adult P. ilicis feeding/oviposition scars and development from egg to 1st instar, although a significant reduction in the size of the leaf mine was observed. Analysis of leaf-miner mortality found a significant increase in miscellaneous larval deaths and a decrease in larval parasitism in ozone treated plants over the experimental period. This study demonstrates that perturbations to insect population dynamics are occurring via host plant mediated responses to ozone.


Herbivory in Antarctic Fossil Forests: modern day comparisons

Claire McDonald 

University of Leeds

(c.mcdonald@see.leeds.ac.uk)

Eocene Fossil leaves from Antarctica contain a rich store of insect trace fossils, indicating that insects were an important component of the unique forests that grew in polar regions.  However, insect body fossils themselves are rare and insect traces can provide an excellent opportunity to examine both the palaeoentomology and the palaeoclimate of Antarctica.  The fossils studied include Eocene leaves from both Seymour Island and King George Island on the Antarctic Peninsula.  A database of all insect traces on the Antarctic fossil leaves was compiled and analysed in terms of the diversity of palaeoherbivory.  The range of traces found includes leaf mines, leaf galls and general leaf chewing, of which both marginal and non-marginal examples are present.   Examination of the modern analogues for the forests that grew in Antarctica can give a greater indication of the types of insects that may have inhabited them and created the variety of traces.  Such an analogue are the temperate forests of southern South America, particularly Chile, therefore, the results of an investigation into the insect fauna of Chile and the diversity of herbivory traces present will be shown.
The response of Chironomids to recent environmental change in western Siberia

Angela Self 

Natural History Museum

(a.self@nhm.ac.uk)

Non-biting midges (Insecta: Diptera: Chironomidae) are sensitive indicators of environmental and climatic change.  Sediment records from sub-arctic lakes on the Putoran Plateau, Western Siberia, show increases in the abundance and beta-diversity of the chironomid assemblage during the late twentieth century.  Meteorological records from the region, and air temperatures inferred from the chironomid assemblage, indicate that July air temperatures have remained relatively stable over this period.  However meteorological records show that early spring temperatures have risen, resulting in earlier melting of lake ice.  The recent faunal changes are accompanied by increases in the sedimentation rate and lake productivity, as indicated by loss-on-ignition.  Therefore, the limnological changes are probably driven by climate warming through lengthening of the growing season or increased nutrient release from catchment sediments destabilised by melting permafrost.

Egyptian butterfly distributions and species richness

Tim Newbold 

Nottingham University

(plxtn@nottingham.ac.uk)

Identifying areas of high biodiversity is a vital goal for conservation biology. Many studies have examined correlates of species richness. Species distribution modelling is a rapidly developing field concerned with predicting the probability of species occurrence across a wide geographical area, based on a set of recorded occurrences and maps of climate and habitat. We compared estimates of species richness generated by summing predictions of the distributions of individual butterfly species in Egypt, with estimates made by modelling species richness directly using generalized linear models. These contrasting methods produced similar results. Egypt’s protected areas were shown to have significantly higher predicted species richness and observed species richness than areas that are not protected. Our results have important implications for conservation in Egypt and, more importantly, for the methods used to identify areas of high biodiversity worldwide.

A bug’s (molecular) life: tracking zoonotic pathogens in arthropod vectors

Matt Robinson 

University of Bristol

(m.robinson@bristol.ac.uk)

Interest in zoonotic vector-borne diseases and their associated vectors has grown, but our understanding of vector-pathogen interactions remains elusive. We aim to investigate pathogen dynamics in both sectioned and micro-dissected vector tissues, using real-time PCR, immunofluorescence, and in situ hybridisation to provide sensitive, specific localisations of pathogens and quantification of pathogen load. Two pathogen-vector models are being investigated: Bartonella henselae (the agent of cat-scratch disease) and its flea vector Ctenocephalides felis, and Anaplasma phagocytophilum (the agent of tick-borne fever) and the tick Ixodes ricinus. Coupling of pathogen- and vector-specific PCRs will allow quantification of pathogen DNA in different vector tissues, at different time points during and after artificial blood feeding. When combined with immunofluorescence and in situ hybridisation we will be able to construct a picture of migration routes through vector tissue, identifying sites of vector-pathogen interaction and areas of pathogen multiplication.

Poster exhibits:

Transmission of vibratory and tremulatory signals of Podisus maculiventris (Say) (Pentatomidae: Asopinae) through a green plant stem.

Jernej Polajar

National Institute of Biology, Slovenia

(jernej.polajar@nib.si)

Solving wireworm identification creates new challenges

Carly Benefer

University of Plymouth

(carly.benefer@plymouth.ac.uk)

Consequences of changes in genetic diversity during climate-driven range expansion
Neil Harper

University of York

(neh500@york.ac.uk)

Could Mosquitoes Become Resistant to Repellents?

Nina Stanczyk 

Rothamsted Research

(nina.stanczyk@bbsrc.ac.uk)

Developing methods of tracking bacterial carbon and nitrogen flow through faunal feeding channels within soil food webs.

Felicity Crotty 

Institute of Grassland and Environmental Research, the Cross Institute, 

Programme for Sustainable Soil Function / University of Plymouth

(felicity.crotty@bbsrc.ac.uk)

Trade-offs between predation and scavenging in the generalist predator Pterostichus melanarius
Adam Powell 

Rothamsted Research

(adam.powell@bbsrc.ac.uk)

Effects of parasitoid venom on development of the aphid Aphis fabae
Amalia Kati 

Imperial College London

(a.kati05@imperial.ac.uk)

Professor Emeritus Helmut van Emden

University of Reading, Environmental Biology

Why PhD theses make me cry
Helmut van Emden has taught applied entomology and researched aphids for 40 years before retiring in 1999. He has supervised over 60 research students and externally examined PhD theses at 25 different universities. Few people are as qualified as he to give an overview of the good and bad points of theses with an entomological focus.

I think it would be fair to say that Prof. van Emden’s talk attracted the most note-taking from the postgraduates in the audience. The presentation was filled with invaluable advice as we were led from the conception of a PhD project through to the submission of a thesis.

Dr Simon R Leather

Director of Postgraduate Studies, Division of Biology

Imperial College London

Entomology – doomed to extinction in the UK?
Simon Leather gave an extremely engaging talk about the current state of entomology in the UK. He started by asking the audience how many considered themselves to be entomologists. The mere smattering of hands that were raised was revealing in itself. It appears that most now categorise themselves differently, as ecologists, molecular biologists, geneticists and so on. Simon continued with some worrying statistics: there are no Entomology Departments in British universities, no entomology undergraduate degrees on offer in Britain, and only one taught MSc course available.

Entomology as a university discipline thrives overseas, yet it appears to be in decline in the UK. Simon’s presentation left the delegates with a great deal to think about and do. He urged the postgraduates to use insects as study species in their work as often as possible, to promote the importance of insects and invertebrates in general, and to wear their ‘entomologist’ labels with pride.

.

Professor Linda M Field

Head of Insect Molecular Biology Group

Deputy Head Department Biological Chemistry, Rothamsted Research

How can molecular techniques contribute to strategies for control of insect pests?

The day’s activities were concluded with a presentation on the work of our President (President-elect at the time of the Forum), and her research group. Lin was appointed Head of the Insect Molecular Biology Group at Rothamsted in 2000, and became responsible for supervising a wide range of work on target-site resistance. She also extended her studies to genes and proteins involved in the recognition of insect semiochemicals, especially odorant-binding proteins and chemosensory proteins. Her research group uses a combination of genomics and conventional molecular techniques to elucidate resistance mechanisms and gain new insights into molecular recognition, particularly relating to insect-host interactions. 

The delegates were left in no doubt of the importance of molecular biology within entomology. Lin’s presentation gave us a broad overview of the field (no pun intended), and was an interesting finale to the day’s talks.

--------------------------------------

The day ended with the presentation of prizes for the best poster, the best talk of the morning, and best talk of the afternoon. The poster prize went to Neil Harper from the University of York. The morning oral presentation prize was awarded to Eleanor Slade from the University of Oxford, and the afternoon prize went to Claire McDonald from the University of Leeds. My sincere thanks go to Dr Les Allen-Williams and Dr Richard Harrington for judging the day’s presentations. They would like to commend all those that presented on the quality of their talks and posters. Particular praise must go to the three winners for their ability to present their research in a clear and interesting fashion. All three gave concise overviews of their work, making apparent their understanding of the most important aspects of the research.

One of the biggest strengths of the RES Postgraduate Forum has to be the diversity of subjects on offer. This is because the uniting factor, apart from an interest in insects, is the stage of delegates’ academic careers rather than their research fields. During and after the day many comments were made to me about how nice it was to see such a breadth of subjects on offer during a single day. This allowed the audience to stretch beyond their own comfort zones, and immerse themselves in entomological science in general. 

One thing I would like to improve about the Forum next year would be to encourage more Master’s and undergraduate students to attend. I would like to appeal to supervisors to recommend the Postgraduate Forum to their students as a friendly but informative event that is ideal for those that are unsure whether to pursue entomology, or postgraduate study in general, after finishing their current degrees. Two other things I would ask you to pass on to your students are the annual RES Student Award for an article about any Entomological topic that would be of interest to the general public, and the student webpage on the RES website. 

Finally, I would like to thank all those that attended and presented at the event. Please look out for the next one; I look forward to seeing you there.

