The Scary Reality of a Globallnsect
Apocalypse: foodrevolution.org

avoid our own Insect Apocalypse?
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e ny do we need to change?
e Insect Bl :
ApocalypseIs Here . What I1s IPM?
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B I'I ef H IStO ry Of I P I\/ beca_lrr_le the first widely used chemical

pesticide in the world. Used on potatoes
for beetles and tobacco for caterpillars
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) Why I's'So Edsy ToR *
Kill Many Insects

with

A Prior to WWII sulphur, neem, some heavy metals
among others were used In pest management

A Research into nerve gasses led to discovery of the \
Insecticidal properties of organochlorines, |
carbamates and organophosphates including DDT

A Very effective

Fun fact: Sarin gas is an organophosphate (OP)
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Increased reliance el Spray'”g DDT ,

4

Chemical Crisis:
Increasingly more chemical
required to do the same job

due to resistance

8 X GUY LOW COST FLIT TODAY!
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5% DDT

Think of it—one spraying
lasts for weeks. You don't
have to spray every few
hours to kill the insects in
your home. Mo bomb type
spray or other sprays con-
taining less thap 5% DDT
{ch leqidl mhisYiol Icklibe 1
effect. Flit Surface Spray
with 5% DDT is so power-
ful a single application kills
insects today — tomorrow —
even next month,
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I IIPNERS  harm caused by indiscriminate
wIdHINER pesticide use

R’d(‘hd ABeginning of mainstream
ORIEIOIN  cnvironmental awareness

1962
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A Concerted effort to bring it into mainstream production systems
A Endeavoured to

R : Fun fact: Monsanto published Silent
Make agroecosystems s_ustalnable EGI RODW WAz qq¢ d Wbk
A Reduce synthetic pesticide use October 1962 Monsanto Magazine pp#
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The Alllance of World Scientists
release their manifesto:

bl Y

calUcURq!
WORLD SCIENTISTS’ WARNING TO HUMANITY

INTRODUCTION Human beings and the natural world
are on a collision course. Human activities inflict harsh
and often irreversible damage on the environment
and on critical resources. If not checked, many of
our current practices put at serious risk the future
that we wish for human society and the plant
and animal kingdoms, and may so alter the
living world that it will be unable to sustain
life in the manner that we know. Fundamen-
tal changes are urgent if we are to avoid the
collision our present course will bring about.

person in five lives in absolute poverty without enough
to eat, and one in ten suffers serious malnutrition.

No more than one or a few decades remain

before the chance to avert the threats we now
confront will be lost and the prospects for
humanity immeasurably diminished.

WARNING We the undersigned, senior

members of the world’s scientific commu-

nity, hereby warn all humanity of what

lies ahead. A great change in our steward-

ship of the earth and the life on it is

required, if vast human misery is to be
avoided and our global home on this planet
is not to be irretrievably mutilated.

THE ENVIRONMENT The environment is

suffering critical stress:

The Atmosphere Stratospheric ozone deple-
tion threatens us with enhanced ultraviolet radia-
tion at the earth’s surface, which can be damaging
or lethal to many life forms. Air pollution near ground
level, and acid precipitation, are already causing wide-
spread injury to humans, forests, and crops.

WHAT WE MUST DO Five inextricably linked

areas must be addressed simultaneously:
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DANGER

GROUP 4A

Neonicotine insecticides

First product from

a new group of

Neonicotines

arrivedin Australia i
. . DANGER _

T Imidacloprid spromoe "% e
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Chamlcal Group = chioro-nlcotiyt

A SYSTEMIC WATER DISPERSIBLE GRANULE

INSECTICIDE FOR THE CONTROL OF THE |

INSECTS MENTIONED ON THE |
CROPS USTED.
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Neonicotines:

A Persistent

A Water soluble
A Systemic

A Effective atextremelylow levels
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Scientist release a followup manifesto:
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Biological Conservation 242 (2020) 108426

. . . . - BIDLOGICAL
Contents lists available at ScienceDirect T

Biological Conservation

ELEIE journal homepage: www.elsevier.com/locate/biocon
Perspective
Scientists' warning to humanity on insect extinctions

Pedro Cardoso™", Philip S. Barton®, Klaus Birkhofer®, Filipe Chichorro®, Charl Deacon,
Thomas Fartmann®, Caroline S. Fukushima®, René Gaigher”, Jan C. Habel', Caspar A. Hallmann®,
Matthew J. Hill", Axel Hochkirch™, Mackenzie L. Kwak®, Stefano Mammola™', .
Jorge Ari Noriega™, Alexander B. Orfinger™’, Fernando Pedraza’, James S. Pryke®, . 1 ¢ ¥

Fabio O. Roque?", Josef Settele>"", John P. Simaika*", Nigel E. Stork*, Frank Suhling”, o . ¥ . -
Carlien Vorster!, Michael J. Samways"



The Insect Apocalypse

Global index of invertebrate abundance

......................................................................

360

Lepidoptera ¢ 2 &

Yale

According to global monitoring data for 452 species, there
has been a45 percent decline in invertebrate populations
over the past 40 yearsDirzo, Science (2014)

ENVIRONMENT | NEWS

Insect 'apocalypse’ in
U.S. driven by 50x
increase in toxic
pesticides

Bees, butterflies, and other insects are under
attack by the very plants they feed on as U.S.
agriculture continues to use chemicals known

to kill. . : :
National Geographic online

0 11 Ragricultdiral landscape is now 48 times more
toxic to honeybees,and likely other insects, than it was
25 years ago, almost entirely due to widespread use of
neonicotinoid pesticides

Insect decline: an ecological Armageddon
Neonicotinoids like Imidacloprid have been described as a
worldwide threat to biodiversityT but some EU countries

(and Au) continue to use and/or export them (Pesticide Atlas
2022)




Insects have declined by 75% in the past 50 yearsand the
consequences may soon be catastrophic. Biologist Dave
Goulsonreveals the vital services they performThe Guardian

20 L T Tl TN . o N
Wild bee declines have been ascribed in part, to
neonicotinoid insecticides woodcock et.al. 2016 Nature Comms Vol. 7

Index for linnet, skylark and starling in Denmark, and Globa
nvertebrates {except lepidoptera; 1976- 2016

Data soudis: wwwodal die  pusklasibngsgrapektet 20107 & Var

Dirzo 2004, Sclence

Fun fact: Clothianidin half-life in soils can be up to 19 years
(U.S.EPA, 2010), and is often found in ground water, surface
water and tap water (Van Dijlet. al., 2013)
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Use of neonicotinoids is restricted in EU but in 35% of countrle J
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most commonly used insecticide in the world (Rowe, 2019).

Amount

19 yrs
Time >
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Biological Conservation 232 (2019) 8-27
F. Sanchez-Bayo, K.A.G.Wyckhuys

W Hymenoptera ®Lepidoptera ™ Odonata ™ Orthoptera
M plecoptera M Trichoptera WARTHROPODS

“%  BIOLOGICAL
CONSERVATION

Key drivers of Insect extinctions:

A Habitat loss P
v P

A Chemical pollution (insecticides)
A Climate change




Organophosphates to Neonicotines:
out of the frying pan and into the pyre? 2025

Europe USA Australia

A Three banned for A Implicated in Colony A Six neonicotines
field use in Europe Collapse Disorder now registered for
since 2018 A 86% of honey use in Australia

A Manufactured and contaminated with at A APVMAT Reviewing
exported least one regulatory decisions

on neonicotines

NG WHEz21 | JUqWct t 20 GqRY U Werthat thenlidalRthbDpass Bt q
battery of tests in the laboratory or in field trials are environmentally benign when they ar
used at industrial scalest R LU Rrofildn Bb§disHiEf scientific adviser Department of

Environment, Food and Rural Affairs. UK,
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Spiny flower mantis (South Africa)

VertebrateST 60 000

c,
¥ Invertebrates- 30 000 000
Photograph by Nabokov, en.wikipedia.org.

A Class Insecta out- numbers all other anlmals (
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A Key roles: & o
A Nutrient cycllng |

A Pest control
A Polllnatlon
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Ecosystem Services

Animal Group Estimated number Estimate % of
of species - Global | species that rely
on insects

Birds 10 000 97

Reptiles 7 000 >90

Mammals 6 640 100% (directly or

indirectly)
Fish 15 000 (freshwater) | >90
Amphibians 8 000 >90

Without insects, the worlds ecosystems will collapse,
and our food web will no longer support us
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ALDS50 bees 5 ng but if you wait longer, it
can be as low as 0.004ng (4pg)

AAt these rates, OECD protocols and
commercial testing no longer up to the
task.

Aln sunlight, Imidacloprid and
Clothianidin ¥z life = days/weeks

AUsed in seed treatments, ¥ life = years \A -5
(up to 19yrst EPA). B
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A APVMA: 2023/2024 Australia purchased 67,104 \
kg of Imidacloprid L N
A 1.3x10'¢ (13 420 800 000 000 000) LD50 doses |
A Dry mass of bees = 30 mg (0.03g) Honey Bee »
Equiv's(HBE)
A Global dry mass terrestrial arthropods 300mt = ‘&
1.0 x1 e N MWMMMULIMMMWLMMM LWLM

Therefor in 2023/24, Australia used enough
Imidacloprid to kill every terrestrial Arthropod on
the planet.
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A Plant uptake (maize) < 2%
A 50g/Ha left over- Where does it go?




.-

.

v

-

=

- i
> -

©
c
©
=)
| -
Q.
ie)
&)
©
S
E
0
=
c
| Q
©
)]
N S
(@))
£
S O
>
N 4
&)
©
()
e
e
[V .
@)
| C
O
d
©
o
-
o
7 C
. O
©
e
0p)

following

iIn a commercially available seed treatment

Clothianidin

7.
S

annual applications over 15 years*
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A France 1 97% of cases NST\ot useful ¥
A Canada 1 95% of cases NST not useful .
AUSTmH IINORNRHGWWHEPWUDh RG
ANDODOMK?t WEHYe o]LIJPMELLIYnLI:IHY
with an insecticide by 2011, nearly o
100% was treated Wlth NST

.
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What Is Integrated > ¢cUenia IJUG]I ¢ Haq RH

technigues to supress pest populations to

PESt Mﬂagement below economic thresholds
i AShould be based on g N

5 o~ %
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comprehensive population data

L. R AR Ry
on pest and beneficials ¢ D et e behs 2y 4,
: N Y “‘ﬁ:«évl
A Allow for sub-economic pest BB LR
levels "oy dee, A
& ’ _“” )
s .69 @
e . ] | : e
' ' bl Ay
A7 e , /' : L
Cermatulus nasalig B g
feeding on white cabRt ’ ¢
butterfly larvae : 9
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technigues to supress pest populations to
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AIPM does not specifically aim to reduce insecticide use, its main goal should be
productivity and sustainability.

AOUGIWt Y WRagkt Wt P¥OWet We WNYYT WHet RUIDY + W WFE
economic viability is difficult and may require several seasons
AHowever, its likely to see increased adoption because:
AOveruseinduced resistance egIndoxacarb
APublic pressure
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In€dmpatible with IPM because:

A

A Seed treatments are uniyersally used for a pest %oblem that
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A

There isgno data to say WhWappens to Natural Enemies
when theyﬂéed on treated pests
Killing all of your pests so early in the crop cycgﬁeans you

have-AGthing to attract and sustam natural enemies

A "".YV. ‘. :



A Insecticide Resistance Action Committee ‘(rRAG) MODEOFACTION
Mode-of-Action Table

Broadly, tiie higher the number,the neyver th

—
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KEEP OUY OF WEACH OF Crnomen
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Watch withholding periods!!

Fruit formation "E"'

Flowering

Vegetative \W S
Early growth & o .

A
) | @P y
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Highest > Lowest

Effects of pesticides on beneficials

Horticulture Innovation Australia Limited CRDC - Cotton Pest Management Guide

" e 2024-2025 mm——
Cucurbits and Fruiting f) | =

Two great reference
vegetables

documents "
A guide to pesticide effects on beneficials

2020




fundamental to change

qi\.‘i L)

A What is a pest scout/crop checker? -
A Why do you probably need one? e el
A What can they do for you on your IPM journey

types of pest scouts replaced them: one paid by
selling chemicals and one who gets paid by helping . “%&
you spraying less.

As DPI extension officers became scarce two main

Starting the conversationt/59 ¢ U LLI! Y 2
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Tomatoes

Beneficials
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Did Not Check

DNC =
? = maybe dead
D = =damage

Block B

3/02/2025

11/02/2025
16/02/2025
22/02/2025

27/02/2025
12/03/2025
19/03/2025
26/03/2025

1/04/2025
8/04/2025

23/04/2025
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However:

A In a system that is not dominated by chemical interventions, a few pests in your crop
can be a good thing

Working out a thresholds to start with

Consider:

A Recent history

A Natural enemies present

A Get some preliminary data to compare with existing
practices
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Explainer: Recommended rate and LD50 ..
-y TR L N . Codl =R

' Most recommended rates on |nsect|C|de Iabels WI|| k|II 9598% of a pest populatlon ) 5

/BE Y § IJLIJUC G]el caa! LIJYFIFIeI | RUDLIJR”
[product name] and other group X insecticides may exist ;
through normal genetic variability in any insect population.
The resistant individuals can eventually dominate the insect

population if [product name] and other Group X insecticide

élUMaiUTMIUGUCqUTG'm
[T N A TR o ST I
AR AL GY Ut WWH2 | 2 19k WT 1§24 WRULWaq 6 8
L aboratory by chemical manufacturers |- e | ;
' A LD50 =lethal dose for 50% of population) | |

SA Recommended rate is a tradeoff between ?;
4 efficacy and practicality -




J Coverage Efficacy

J

% %
A 9598% pest mortality relies on 100% coverage i.e. every pe
individual gets a Iethal dose. | “
- - . Moruning V0SB0 | 76-784
. #

Calibration
A Use spray cards
A Get professional help

-----
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Instead, most farmers can recognise their 3 or 4 top pests and plan a
strategy for them

Eg capsicums and tomatoes in the Granite Belt QLD




Prevent pests (and diseases) getting there in the first place, can be
Important for flightless pests like mites and garden weevil

VISITORS

PLEASE RESPECT
FARM BIOSECURITY

DO NOT ENTER
PROPERTY WITHOUT
PROPER APPROVAL

P p— p—

PLEASE RESPECT

FARM BIOSECURITY

Do not enter property without prior approval.

Please phone before entering.
0000 000 000

SECURITY CAMERAS IN USE
Keep to roadways and laneways.

STOP

PLEASE RESPECT
FARM BIOSECURITY

Please phone or visit the office before entering

Do not enter property without prior approval.
Keep to roadways and laneways.

Phone: 0000 000 000

A As a general rule work your youngest and or cleanest blocks first
A Note that airblast sprayers are pest spreaders




o

o

-

Sl

SRR

B
-

3
7 §

bl
w




How can we help invertebrate biodiversity in the
garden at home?



