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The RIS: A Brief Introduction



• Operates both suction-trap and light-trap networks throughout UK which 
collect aphids, moths and other insects

• Hosts world’s most extensive terrestrial invertebrate time series for 
academic study and policy development (1964-) 

• Major role in reducing overuse of insecticides through ‘aphid alerts’ for 
targeted interventions

• Curates 100+ million insect samples into archive for genetic and whole 
organism research

• Detect and explain trends for policymakers, growers and conservation 
organisations  

Rothamsted Insect Survey (RIS)



Rothamsted Insect Survey  (RIS)

Suction Trap Network

37 traps. Red pins = longer running traps
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Light Trap Network
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Insect Declines





Insect Armageddon? 



RIS: Declines Science



Assist/SCP funded 2019

These graphs present expected counts and trends for 432 
abundant moth species caught in Rothamsted light-traps 
between 1967-2016.



Aphid Trends

-3.2% ns -46% ns 

library(poptrend)

Total number of sites studied was 25 (9 to 48 years) between 1969-2016 - 16,447,869 individual aphids



Moth Trends

-28%* -48%* 

library(poptrend)

Total number of sites studied was 112 (9 to 48 years) between 1969-2016 - 7,593,437 individual moths



Large Emerald Geometra papilionaria

Callum J. Macgregor, Jonathan H. Williams, James R. Bell & Chris D. Thomas

Moth biomass increases and decreases 

over 50 years in Britain

Elephant Hawk-moth Deilephila elpenor

@Macgregor_Cal

callum.macgregor@york.ac.uk



Biomass trends

Macgregor et al. (2019) Nature Ecology & Evolution.



Dan Blumgart

Background: 

• Moth populations have suffered large declines in the UK and elsewhere in Europe 
since the 1960s. 

• Agricultural intensification is thought to be the main cause.

Questions: 

• Which aspects of agricultural change have had the most impact on moth populations?

• Can agri-environment scheme field margins mitigate the decline in moths?

• How important are nectar resources for moth fecundity?

Methods:

• Field experiments surveying moths in different treatments of field margin

• Analysis of existing RIS data measuring population trends against land-use

• Nectar-limitation experiments on captive-reared moths

Dan Blumgart: The 
mechanisms behind moth 

declines (Envision DTP)

•Ishbel Hayes - Flight-to-light and the decline in British moths. SW-Bio DTP with 
Exeter (2019-23)



But some are doing well……..



Conclusions

Aphids

• Not in significant decline and it’s not logical to apply standard decline 
theory to this group

• The concept of outbreak with interannual variation is perhaps more 
appropriate

Moths

• Significant decline since turning point of 1980s – long term linear 
decline -28%, but this too is variable between years 

• Not all habitats are recording a significant downward trend, only in 
coastal, urban, moorland and woodland is this apparent. 
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Insect Senors



Counting 
Insects Using 
Laser Sensors



Particle Light Scattering Sensor to 
Detect Bioflow

Prototype II now installed in experimental suction-trap. Data 
transfer to webpage for real-time reporting enabled

Pests





Candlestick Sensor

Potamitis et al. (2015). PLoS ONE 10(11): e0140474.

Infrared LED EmitterReceiver array

Band pass filters:60Hz-4kHz
Amplifiers to boost signal



Mean Spectra: Fundamental and Harmonic 
Wingbeat Frequencies
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Mean spectra of the sycamore aphid Periphyllus testudinaceus 

 and the peaks above a low threshold

File: F180524_171321_005_G_050_T_28.7_H_41.4
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Mean spectra of the sycamore aphid Drepanosiphum platanoidis

 and the peaks above a low threshold
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Mean spectra of the pollen beetle Brassicogethes aeneus 

 and the peaks above  a low threshold

File: F180605_121527_101_G_080_T_27.3_H_40.4.wav 
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Elements of the signal are distinguishable and could 
be combined for classification

Dominant Frequency
(loudest frequency) 

Bioacoustic Index 
(the area under the curve) 

• to construct a reasonable classification trees we need both frequency spectra and 
extracted characteristics of the audio and spectra
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Taking sequencing 
to the field



Genomic Surveillance
Cryptic species, host strains, real-time field methods

• 18 new mitochondrial aphid genomes assembled and annotated
• A LAMP assay to detect barley yellow dwarf viruses (BYDV) complete. 
• PopGen analysis of BYDV vector over UK

Individual Sequence mt Genome

Pests
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Credits: McEvey 2017 
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Smart Armyworm Surveillance (SAS)
James Bell 

Head of Rothamsted Insect Survey  

Dr Aislinn Pearson
ENTOMOLOGIST 
MIGRATION BIOLOGIST

Dr Subbi Subramanian
ENTOMOLOGIST 
INSECT PATHOLOGY



Image: © Matt Bertone

The Fall Armyworm
Spodoptera frugiperda

• Native to Americas

• Highly migratory

• >200 host plants

• African yield losses up to 20 
million tonnes pa (CABI 2017)

• Estimate value of losses is 
$11.5 billion pa

• Resistant to many pesticides 
and GM crops 





Actual monitoring across 
all the primary 
agricultural zones of 
Kenya

Hypothetical design



Digital Pheromone Traps: 
Ground distribution and 
reproductively active populations

• Local weather data (temp. & humidity)
• Extensively used in US and Europe for FAW
• Image detection algorithm
• Fully automated and operated remotely
• Specialists validating trap catches

The Fall Armyworm
Spodoptera frugiperda

The False Armyworm
Leucania loreyi





Accumulated Pest Pressure





App: Nondo
Automatic identification of adults and larvae through computer vision/ML

• More than 980 images were sourced 

• 20 species of moth (adults and larvae) for maize

• Algorithm improved to 83% of accuracy overall rising to 
95% for training images (ca. 100)
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