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The RIS: A Brief Introduction
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Rothamsted Insect Survey (RIS) \D

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
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The Insect Survey

The Insect Survey is host to a nationwide network of
light-traps and suction-traps that collect invaluable
data on the migration of moths and aphids.
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The Aphid Bulletin is based on data from a network
of sixteen suction traps. The traps are emptied daily

during the 'aphid season' and the aphids identified

increased from last week

Insectsurvey.com
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Insect Declines
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More than 75 percent decline over 27 years in total flying
insect biomass in protected areas 607,140 1,887
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Andreas Muiller, Hubert Sumser, Thomas Horren, Dave Goulson, Hans de Kroon

Published: October 18, 2017 = https://doi.org/10.1371/journal pone 0185809

Article Media Coverage Download PDF -
v IR

Abstract Abstract
Introduction . - L N L @ Check for updates
Global declines in insects have sparked wide interest among scientists, politicians, and the

Materials and methods general public. Loss of insect diversity and abundance is expected to provoke cascading effects

- on food webs and to jeopardize ecosystem services. Our understanding of the extent and Included in the Following
Results underlying causes of this decline is based on the abundance of single species or taxonomic Collection
Discussion groups only, rather than changes in insect biomass which is more relevant for ecological
- o functioning. Here, we used a standardized protocol fo measure total insect biomass using PLOS ONE 10 Year
Supporting information Malaise traps, deployed over 27 years in 63 nature protection areas in Germany (96 unigue Anniversary Collection:
Acknowledgments location-year combinations) to infer on the status and trend of local entomofauna. Qur analysis Editorial Board Favorites

estimates a seasonal decline of 76%, and mid-summer decline of 82% in flying insect biomass
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Super-moth INVASION: Mutant

References over the 27 years of study. We show that this decline is apparent regardless of habitat type,
while changes in weather, land use, and habitat characteristics cannot explain this overall
Reader Comments (25) decline. This yet unrecognized loss of insect biomass must be taken into account in evaluating
. declines in abundance of species depending on insects as a food source, and ecosystem PLOS ONE
Media Coverage (42) functioning in the European landscape.
) Submit by
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insects to attack crops as
numbers EXPLODE

AN INVASION of super-moths which attack crops including cabbages and cauliflowers
are expected to arrive in Britain from eastern Europe

By KATIE MANSFIELD



Insect Armageddon?
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Insect Survey

Welcome

Aphid Data

Moth Data

Trend for Geometridae
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Alsophila aescularia - March Moth

AGR = -2.14% (-3.31, -1.28); Total % Change = -64.7% (-80.1, -46)
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AGR = Annual Growth Rate (the average percentage change in abundance from year-to-year),
Total % Change = The estimated change in population from 1967 to 2016. Figures in brackets are the
35% Confidence Intervals (Cl) on these estimations. (Note, these graphs are on a log scale).

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



trend

Aphid Trends

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

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

Large Emerald Geometra papilionaria

Moth biomass increases and decreases

over 50 years in Britain
Callum J. Macgregor, Jonathan H. Williams, James R. Bell & Chris D. Thomas
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Moth populations in steady decline in
Britain, study finds

Long-running survey finds 1976 heatwave boom has been followed
by dropping numbers

A The elephant ha mott declined by 119 over the last 50 years, according to Rothamsted Insect Survey
data. Photograph: Catlum Macgregor

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



Dan Blumgart: The
mechanisms behind moth

declines (Envision DTP)

- Lancaster EEa
Dan Blumgart UnlverSIty E

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

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




But some are doing well........
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Frontiers of Biogeography
the scientific journal of
the International Biogeography Society

Bucking the trend: the diversity of Anthropocene ‘winners’ among

British moths

Douglas H. Boyes!®, Richard Fox?, Chris R. Shortall® and

Robert J. Whittakert4

* School of Geography and the Environment, University of Oxford, South Parks Road, Oxford, OX1 3QY, UK; * Butterfly
Conservation, Manor Yard, East Lulworth, Dorset, BH20 5QP, UK; * Rothamsted Insect Survey, Rothamsted Research,
Harpenden ALS 2JQ, UK and *Center for Macroecology, Evolution and Climate, GLOBE Institute, University of Copenhagen,
C h , D rk. *Correspondence: Douglas H. Boyes, Centre for Ecology & Hydrology, Wallingford, OX10 8BB,

UK E-mul mfo@dou:lasboyes co.uk.

Abstract

An appreciation of how some species are becoming more
common despite unprecedented anthropogenic pressures
could offer key insights for mitigating the global biodiversity
crisis. Research to date has largely focused on declining
species, while species that are becoming more common
have received relatively little attention. Macro-moths in
Great Britain are well-studied and species-rich, making
them an ideal group for addressing this knowledge gap.
Here, we examine changes in 51 successful species between
1968 and 2016 using 4.5 million occurrence records and

a systematic monitoring dataset. We employ 3D graphical
analysis to visualise long-term multidimensional trends
in prevalence (abundance and range) and use vector
autoregression models to test whether past values of
local abundance are useful for predicting changes in the
extent of occurrence. The responses of Anthropocene
winners are heterogeneous, suggesting multiple drivers
are responsible. Changes in range and local abundance
frequently occur intermittently through time, demonstrating
the value of long-term, continuous monitoring. There is
significant diversity among the winners themselves, which
include widespread generalists, habitat specialists, and
recent colonists. We offer brief discussion of possible
causal factors and the wider ecosystem implications of
these trends.

Hiehliet

+ Trends in abundance and occurrence are described
for 51 British macro-moths that have become more
common, using data from two long-term recording
schemes

* We expected to find evidence of range expansion
in years following high abundance, but this was
supported for only six species

* Nine species showed instantaneous correlation
between local abundance and range extent, likely
driven by increased detectability in range margins

* Among British moths, successful species (‘winners’)
are ecologically diverse and include habitat specialists

« Changes in abundance and range size seldom occur
smoothly, frequently being non-linear and sometimes
non-monotonic

* Long-term monitoring of multiple facets of rarity (e.g.

abundance, range) is necessary to comprehensively
assess changes in prevalence.

Colonist (191h century)
Lschen feeder -
Colonist (20th century)

n=2
Conlfer feeder

Non native

Native

Other
n=38

Figure 6. Hostplant associations of the 51 species of
successful British moths examined in this study. Only ten



Conclusions

—

* 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

y 5
Moths "l"ﬁi@?&

* 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




Pests

Particle Light Scattering Sensor to
Detect Bioflow

g7 (&
2 R ’
2

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



Welcome Aphid Data Moth Data Media

Live Insect Biomass Data

Ir collaboration with the Centre tor Atmospheric
anc Instrumentation Research, Lniversity of
Hertfordshire, o Ive feed using state-cf-the-art
lzsers is provided showling total insect biormass
changes over time.

This research is supported by the Smart Crop
Protection {SCP) strategic programme
(BBS/05/CP/000001) lundad through
Bintechnelogy and Biolegical Sciences Research
Council's Industrial Strategy Challengs Fund.

Impact About Contact

-- Live Feed --
This data will be avallable In 2009




Receiver array Infrared LED Emitter Ca n d | e St i C k S e n S O r

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

- I

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




Amplitude (dB)

Mean Spectra: Fundamental and Harmonic
Wingbeat Frequencies

Mean spectra of the sycamore aphid Periphyllus testudinaceus

0.01

and the peaks above a low threshold

0.08

0.25 0.33
0> 058 0667, 0.78810.86 0.94

Frequency (kHz)
File: F180524_171321_005_G_050_T_28.7_H_41.4
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Amplitude (dB)

Mean spectra of the sycamore aphid Drepanosiphum platanoidis

0.01

and the peaks above a low threshold

0.09

0.2 0.4 0.6 0.8 1.0

Frequency (kHz)
File: F180620_210705_100_G_080_T_29.3_H_44.3

Amplitude (dB)

0.01

Mean spectra of the pollen beetle Brassicogethes aeneus

and the peaks above alow threshold

0.14
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Frequency (kHz)
File: F180605_121527_101_G_080_T_27.3_H_40.4.wav
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0.3-

Fundamental Frequency
o
-

0.0-

o
)
'

Elements of the signal are distinguishable and could
be combined for classification

Fundamental Frequency Dominant Frequency Bioacoustic Index
(wingbeat) (loudest frequency) (the area under the curve)

'
Pollen Beetles

.

Dominant Frequency (Log)
o9 + L}

Bioacoustic Index

- |- .§++ﬁ$

31 C

1 1 1 1
' ' ' ) ! ! ! Pollen Beetles D. platanoidis P. testudinaceus R. padi
D. platanoidis P.testudinaceus R. padi Pollen Beetles D. platanoidis P. testudinaceus R. padi

* to construct a reasonable classification trees we need both frequency spectra and
extracted characteristics of the audio and spectra



Taking sequencing
to the field




Pests

Genomic Surveillance

Cryptic species, host strains, real-time field methods

tRNA-Arg. tRNA-Ser2

* 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






>200 m

100 m

Om

Credits: McEvey 2017
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Smart Armyworm Surveillance (SAS)

James Bell

Head of Rothamsted Insect Survey
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The Fall Armyworm
Spodoptera frugiperda

Native to Americas
Highly migratory
>200 host plants

African vield 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







g \ A J" . : .‘v}‘ f,. "-7'9 Mar§aim
: : % YAy ¢ 3% e
Actual monitoring across - 1 P8 .,,.

JM H m “~

all the primary Ve % ‘A ool
agricultural zones of A Nl
‘Kenya

Kenya @ L

] o i 3
| NaAru _ y
/ Nyeri
o 'ngg'uone ' %
‘ 3 Lpsta Makuyu

0 Migori @)
= Nailbi

Tarime : A J e
soma \ X .

Run )o na Eldoret

N
ol I
3avo cast - TS
Serengeti 2 National!Park e
ational|Rark . .- .
) Mpeketoni
<
> 2 :
) :
2 : ~ . . i
e IO . ; w Al o Malindi
Vi 1:). .)‘.fiA(,\v::;v‘ € 4 Kdr.d:u Arusha - lisavoiWe V¢ % . ;
N .v 4' 2 B NationallPark ’ ¢ alamu
> ~

. _.j’ o . : U‘\‘:‘I g M Samburu

} & il # - A .

.','.;"t'l’ v M b
g ombasa

% ~ O
Babat @
4

Singida <
. Kondoa
;

Tanmn



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 The False Armyworm
Spodoptera frugiperda Leucania loreyi

o3
fs;gg;é%g
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Location name:Private Farm, Device:S04539 Embu (KALRO) g e _ |

Jump to date

17.04.2019 23:01:00 18.04.2019 19.04.2019 02:01:00 20.04.201% 02:01:00 21.04.2019 02:05:00 .: .04 9 02:05:00 23.04.2019 02:05:00

Image Weather chart Pest chart Pest by temperature chart Degree days Device events Location events Notes
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< % Obsldentify Farm Netw... 5

‘Jn‘ Aislinn Moby, Dan, Dickens, Smar...

catch in the entire Kisumu.

1 JULY 2019
Edit profile
Hi Al Smart Armyworm
¢ @SmartArmyworm
FAW catches for this weekend and A smart monitoing project for #FallArmyworm in
this morning Africa. Implemented by ICIPE and Rothamsted
Research, funded by the Bill and Melinda Gates
Foundation.
Saturday 29th June
Mbita: 4 ® Kenya [ Joined March
Embu: 1 72 Following 97 Followers
Nakuru: 4
Tweets  Tweets & replies Media Likes
Sunday 30th June —
ICIPE Nairobi: 1 11 You Retweeted
Nakuru: 1 , CABI Invasives @CABI_Invasives - 2d
q ) [3 watch: Fall Armyworm Life Cycle
mg:daé Tt JUIy N\, #Fallarmyworm is a major #invasive
I a: pest with a voracious appetite; its ability
Embu: 2 11:43 to spread and reproduce quickly is one

. A
© CROPNUTS ~ ’4\‘> .
W ogoomus @I gy ackerD
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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)

23 170 50% 80931

= Takeapicture ... H—

Obsldentify - Nondo
Africa

Part of the Smart Armyworm Project,
following the Fall Armyworm all across
Kenya.

This app helps to identify several of pest
moths (butterflies and caterpillars)
occurring in Kenya and surroundings.

Press the camera button to make a
picture. Then press ID to obtain an
automatic identification. Internet
connectivity is not needed for the app to

L] L]
.@ ,C,pe ¢ EE)JFAA;XETED identify pictures.

@ COSMONiIO BILL&MELINDA

(GATES feandation
®© ©

IMAGE @MATT BERTONE

B R 3F .0 50% @09:31

Obsldentify - Nondo
Africa

Observation list

Species browser

Preferences

Tips

About

83 .0 49%@09:34

Fall armyworm
Spodoptera frugiperda

More information

https://www.plantwise.org/KnowledgeBank

/datasheet/29810

IN DOUBT?

ADD A PHOTO SAVE OBSERVATION

NEW IDENTIFICATION
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