
































MERLEWOOD

The focus of research at the Merlewood Research Station is on large-scale studies of land use change and pollution

impacts as well as long-term studies of environmental change. Research at Merlewood is organised into five Sections:

Land Use

Soil Ecology

Environmental Change

Radioecology

Environmental Chemistry

NEWSCIENTIFICDEVELOPMENTS

Countryside Survey 2000. The latest of the CEH's surveys of the British

countryside, Countryside Survey 2000 (CS 2000), was carried out in 1998
managed by the Land Use Section. The survey is jointly funded by NERC and

eight government departments and agencies. It involved field survey of 520 x I

km sample squares distributed throughout GB, with the recording of land

cover, landscape features and up to 50 vegetation plots in each square. Soil

samples were also collected and will be used to assess changes in pH and

carbon content since 1978, and to provide a national data set on the

occurrence of soil mesofauna and functional microbial groups. Data analysis

began in summer 1999 and results will be reported in autumn 2000.

The previous Countryside Survey, CS 1990, was followed by a major

programme of research to investigate the causes of detected changes in

vegetation and landscape features. A new vegetation classification system, the

Countryside Vegetation System (CVS) was developed during this research

programme and a description published in 1999.

Soil Biodiversity. The NERC Soil Biodiversity Thematic Programme, which

is managed from Merlewood, began in the last year. The research is focused on

a site at the Sourhope Research Farm in the Cheviot Hills. The Soil Ecology

Section is involved in four of the projects and has developed a mobile

laboratory for the incroduction of pulsed 13C labelled CO2 and gaseous

nitrogen into the grassland system at the field site, and the continuous

monitoring of CO2 effluxes with funding from che Programme.

Environmental Change Network. The Environmental Change Network

(ECN) is leading an international team on a European Commission funded

project called NoLIMITS — Networking of Long-term Integrated Monitoring In

Terrestrial Systems. The project will prepare a user-driven implementation

plan for a European network of long-term integrated monitoring sites. The

highlight of the past year was the NoLIMITS Workshop (Oxford, March 1999)

attended by 90 stakeholders from 24 European countries.

Radioecology. Large areas of the former Soviet Union (FSU), were

contaminated by radioactivity following accidents at nuclear facilities and the

testing of nuclear weapons. In collaboration with research institutes in the FSU,

the Radioecology Section has identified and quantified pathways of this

radioactive contamination and developed predictive models to identify areas

producing food with elevated levels of radioactive contamination. Practical

countermeasures, which allow people living in contaminated areas to minimise
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their dose, are being developed and implemented in collaboration with local

village committees.

Stable Isotope Facility. During the last year the Stable Isotope Facility has

been expanded with the installation of a new gas chromatography-combustion-

isotope ratio mass spectrometer (GC-C-IRMS). This instrument gives increased

sensitivity for '5N and "C analyses and also enables compound specific work to

be carried out.

BANCHORY

The focus of research at Banchory is on the dynamics of plant and animal communities in upland and rnontane

ecosystems and, more recently, on arctic ecology. This past year we have consolidated from three sections to two:

Community Ecology (formerly the Applied Ecology & Upland Ecology Sections).

Population Ecology

NEWSCIENTIFICDEVELOPMENTS

Arctic Initiative. Banchory is leading the recent CEH Arctic Initiative to

exploit the opportunities for studying the role of water (in solid and liquid

form) in ecosystem processes, the impact of anthropogenic change on these

processes, and the likely feedback into global climate change.

Banchory is also a partner in a bid led by the University of Aberdeen to the

Joint Infrastructure Fund. The aim is to develop the world's first suite of

chambers that permit replicated simulation of freeze-thaw actions in soil cores

on soil processes, energy fluxes and the fate of pollutants many a times a year.

UK Environmental Change Network - New terrestrial site in

Cairngorms. A new terrestrial site, the most northerly and highest in the

ECN network, has been established to monitor the impact of anthropogenic

pollution, climate and land use change in the Cairngorms mountains, the most

extensive tract of subarctic montane

habitat in the UK.

Insect herbivory and tropical forest

regeneration. Banchory is studying the

effects of insect herbivores on the

regeneration of tropical forest trees,

particularly mahogany species in Costa Rica

and Sri Lanka, and dipterocarps in Malaysia.

Research on mahogany, in collaboration

with the Tropical Agronomic Centre for

Research and Education (CATIE) and the

Universities of Edinburgh and Perideniya,

focuses on the management of these

important species to reduce the impact of

shoot borers.

Loch Avon, from

the summit of the

Cairngorms
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INSTITUTEOFVIROLOGY& ENVIRONMENTALMICROBIOLOGY

During the last year, the Institute of Virology and Environmental Microbiology

(IVEM) has been involved in some notable events, in particular:

the contained release of a genetically modified baculovirus to assess the

fitness consequences of removing a specific gene.

the production of two reports for HSE, on gene transfer from genetically

engineered micro-organisms and plant virus transgenes.

the establishment of Evolutec Ltd, a spin-off from IVEM's research on ticks

and tick-borne diseases.

These highlights illustrate IVEM's continued commitment to understanding the

functional roles of viruses and micro-organisms in the environment. In

particular, IVEM is contributing to the important debate on the risks and

benefits of genetically modified organisms through committee membership and

contract research. Advice has been provided on the impact of horizontal gene

flow and the development of genetically modified organisms for biocontrol and

bioremediation. With the aim of developing novel biopharmaceuticals from

tick saliva, the recently established spin-out company, Evolurec Ltd, is fully in-

line with the Baker Report that encourages appropriate commercialisation of

research discoveries.

Of the 10 Science Programmes in CEH, major contributions have been made

by IVEM to 5 Programmes (Soil, Biodiversity, Biocontrol, Pollution and

Biotechnology Development). Collaborations with other CEH Institutes have

continued through Integrating Projects and NERC Non-Thematic Projects.

The NERC EDGE (Ecological Dynamics of Genes in the Environment)

Thematic Programme is managed by Dr Rosie Hails at IVEM, and IVEM

scientists are involved in 4 projects in the Programme. A project has been

initiated in the NERC Soil Biodiversity Programme on the development of

molecular tools to assess ecosystem function.

The extensive links of IVEM with universities continues. In its membership of

the Oxford Centre for Environmental Biotechnology (OCEB), IVEM works

closely with scientists of the University of Oxford's Departments of

Engineering Science and Plant Sciences. Recently awarded grants from BBSRC

and EPSRC for research on biocatalysis development, functional diagnostics for

land quality and soil electrokinesis, bring together Oxford University engineers

and IVEM microbial ecologists, promoting true interdisciplinary research. Links

with the University of Oxford's Biochemistry Department have been

recognised for their excellence through a Wellcome Trust Programme grant

awarded to Professor Polly Roy. Furthermore, Professor Roy has for 10 years

co-ordinated an EC project grant which recently received the highest score in

the biotechnology/vaccinology programme.

+10• •1
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NEWSCIENTIFICDEVELOPMENTS

VIRUSESINWILDPLANTS

Viruses cause economic losses in agricultural plants, that are recognised by

changes in the shape or colour of infected leaves or fruit. Wild plants act as

reservoirs of viruses that threaten crop production but the impacts of the

viruses on wild plant performance are unknown. Studies in collaboration with

ITE Furzebrook are focusing on wild Brassica species. Symptomless virus

infections were detected in about half of the seedlings of one species, Brassico

nigra. More importantly, infected plants contributed fewer seeds to the seed

bank in soil and hence contributed less to future biodiversity of the species than

their uninfected counterparts. These studies provide information that is

important to assessing the risks of gene flow between genetically modified

horticultural Brossicas and their wild relatives.
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GENETICALLYMODIFIEDBACULOVIRUSES

Baculoviruses have long been considered as biocontrol agents owing to their

highly infectious nature and restriction for invertebrates. Genetic modification

(GM) has been used to increase their speed of kill and make them more

effective biocontrol agents. A consequence of adding the predatory mite toxin

to the baculovirus is that the resulting GM virus produced only 5% of the

expected number of new virus particles. To investigate how effectively the GM

virus competes with the unmodified virus, molecular methods were developed

to distinguish modified and wild type virus in killed insects. Surprisingly,

infections with GM virus alone were more common than with the wild type

virus alone, and mixed infections were rare even at high virus concentrations.

These findings have important implications for understanding the dynamics of

GM virus infections in field populations.
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COMPLEMENTINHIBITORSINTICKSALIVA

Complement is a key component of the innate immune system of vertebrates.

In last year's Annual Report, research was described demonstrating the

important role of serum complement in the ecology of the tick-transmitted

bacterium that causes Lyme disease. Further work of Charles Lawrie at IVEM,

in collaboration with the University of Oxford's MRC Immunochemistry Unit,

has now shown that ticks produce inhibitors of complement. Comparison of

anti-complement activity of three tick species showed a striking correlation

with host preference. For example, the hedgehog tick, Ixodes hexagonus, had

high activity against hedgehog complement and no activity against pheasant or

pigeon complement. By inhibiting host complement, ticks can promote the

transmission of the Lyme disease agent. Thus differential inhibition of host

complement will contribute to the pathogenesis and ecology of Lyme disease.

INSECT-TRANSMITTEDORBIVIRUSES

Orbiviruses are transmitted to mammals and birds by blood-sucking

arthropods (gnats, mosquitoes and ticks), replicating in both their vertebrate

and invertebrate hosts. The spread of their arthropod vectors, from endemic

to non-endemic regions of the world, poses a threat to countries currently free

from these viruses. A major focus of research at IVEM is to understand how

orbiviruses enter, replicate, and spread from cell to cell in such a wide range of

hosts. Viral proteins have been identified that perform each of these major

functions in the virus life cycle. The characterisation of these proteins will

enable development of custom-designed antiviral agents. This research topic

has been particularly rewarding in providing training opportunities for young

scientists. Indeed, in the past year, five students submitted their doctoral

theses and the three examined to date passed with flying colours.

RABBITHAEMORRHAGICDISEASE

During the past 30 years, rabbit haemorrhagic disease virus (RHDV) has

ravaged European and Asian rabbits. The origin of this virus is unknown, but it

appears to have spread into Asia from Germany. IVEM scientists are

collaborating with Professor Peter Hudson (University of Stirling) and Dr Roger

Trout to investigate the molecular epizootiology of this disease, funded by

MAFF. A genetically engineered diagnostic probe has been produced using a

recombinant baculovirus expressing the major surface protein of RHDV. This

facilitates rapid screening of rabbit sera for antibodies to RHDV that provide

evidence of infection. In addition, molecular

methods have been developed for detecting and Rabbit infected with

sequencing RHDV present in the marrow of rabbit rabbit haemorrhagic

bones collected up to 5 days after death. These I disease (RHDV).

tools enable detailed field studies to determine the Studies are currently

epizootiology, dispersal and evolution of RHDV in underway to

the UK. investigate the

epidemiology of RHDV

in the UK
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