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Evidence for insect declines
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UK moths: 32% decrease in 35 years
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http://www.rutlandwater.org.uk/wp-content/uploads/2011/11/figure_5.jpg
http://www.rutlandwater.org.uk/wp-content/uploads/2011/11/garden_tiger1.jpg

Catch per day (grams of insects) in Malaise
traps deployed at 63 sites in Germany
between 1989 and 2014.
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Hallmann, CA, ... Goulson, D & de Kroon, H.2017. More than 75 percent decline over 27 years in total flying insect biomass in
protected areas. PlosONE 12: e01858009.
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Biomass in sweep net samples. From Lister and Garcia 2018 PNAS




Why does loss of insects matter?

“If all mankind were to disappear, the world would
regenerate back to the rich state of equilibrium that

existed ten thousand years ago. If insects were to
vanish, the environment would collapse into chaos.”

E O Wilson



What have insects ever done for us?

« Pollination

* Recycling of dung & leaves

e Corpse disposal

« Seed dispersal

« Soll health

« Pest controllers

* Food for birds, bats, lizards, amphibians etc.,







Causes of declining
Insects?

Disease

L oss of habitat

Pesticides

Climate change
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Pesticides

Agrochemical applications on an oilseed rape field in Sussex
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Insecticide and

fungicide
Herbicide
Herbicide
Fungicide

Molluscicide

Herbicide
Herbicide
Fungicide
Insecticide

Fertiliser
Herbicide
Herbicide
Fertiliser
Fertiliser
Fungicide
Fungicide
Insecticide
Fungicide

Insecticide
Insecticide
Insecticide

Cruiser
Shadow
Dictate
Fiddle

Tds Major

Shadow
Crawler
Genie 25
Gandalf
Double
Top
Crawler
Pilot Ultra
Nitram
Nitram
Filan
Flanker
Alert
Propulse
Hallmark
Zeon
Gandalf
Mavrik

280 g/l thiamethoxam, 8 g/l fludioxonil and 32.3 g/l metalaxyl-M

Quinmerac, Dimethenamid-p, Metazachlor

480g/litre bentazone as sodium salt in the form of soluble concentrate

Clomazone

Metaldehyde

Quinmerac, Dimethenamid-p, Metazachlor
Carbetamide

Flusilazole

Beta-cyfluthrin

Ammonium Sulphate and Ammonium Nitrate
Carbetamide

Quizalofop-P-ethyl

Ammonium nitrate

Ammonium nitrate

Boscalid

Picoxystrobin

Alpha-cypermethrin

Fluopyram, Prothioconazole

100 g/l lambda-cyhalothrin and 1,2-benzisothiazolin-3-one

Beta-cyfluthrin
Tau-fluvalinate

Seed dressing
Spray

Spray

Spray

Slug pelleter
Spray

Spray

Spray

Spray

Fertiliser spreader
Spray
Spray
Fertiliser spreader
Fertiliser spreader
Spray
Spray
Spray
Spray

Spray
Spray
Spray










POISON

KEEP OUT OF REACH OF CHILDREN
READ SAFETY DIRECTIONS
FOR ANIMAL TREATMENT ONLY

Fleas, heartworm
&worms

nce a month topical fea and worm treatment

@ Stops fieas feading in 3-5 manutes
o Prevents heartworm and controls imtestinal worms and Brvae

® Z @@)J/t;t.«

Feas  Healawae Heartmorm  Imestingl mestnal  Demodes Sacoptc  Ear mites
worm worm vim Hl) vm._r




Number of neonicotinoids
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Total neonicotinoid concentration [ng/g]
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Acetamiprid
Clothianidin
Imidacloprid
Thiacloprid
Thiamethoxam

Number of neonicotinoids

Africa Asia Europe N. Am. S. Am. Oceania

Mitchell et al. 2017 Science 358: 109-111

Total neonicotinoid ©
concentration [ng/g]

100.000
10.000
1.000
0.100
0.010
0.001




Lack of alternative
forage may increase
exposure to pesticides

Pyrethroids
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Fungicides
increase
toxicity

EBI Fungicides

0 Fungicides act
synergistically to
increase toxicity

0 \ Neonlcotmmds /
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monotonous
floral resources
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Poor diet
compromises
immunity

Immune
response
energetically
costly

Parasites
Pathogens

Pesticide exposure affects
disease tolerance and
susceptibility

Goulson et al. 2015 Science 347: 1435-1438




What can we do?
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Ox more bumblebees, 13x as many
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FRESH ENGLISH
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UK: 27% of adults obese; 63% overweight; 20% of 10-11 yr olds obese; costs
economy £27 billion




Alternative modes of
food production

Encourage/ support/

promote allotmenting
& home veg growing

Can farming learn

from this?
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“Save a bee today;
save the world tomorrow”

Gardening
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A Sting in the Tale Dave ( A Buzz in the Meadow
. e 1ale ave Loulso

My Adventures with Bumblebees
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