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the impact of
on plant pests

A global challenge to prevent and
mitigate plant pest risks in agriculture,
forestry and ecosystems
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A paradigm shift from industrial agriculture
to diversified agroecological systems
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and eggs

Chemical fertilizer
Crop protection
Herbicides
Pesticides
Fungicides
Monocultures
Mechanisation
Plant Breeding
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TOP 5 MOST
There are 7=
250,000 « \w &Y
300,000 & W AR
edible plant l.a.f.; ‘e

species

g of these edible
o plant species

@ provide 75% of

the world's food

Only ™= contribute 60

Plant Breeding

The wild Domestication The adaptation Extension of corn
to Europe

ancestor

Domestication
Adaptation
Commercial

“7000years

South of Europe
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Introduction

brids in France
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. 1947

Seed Industry Structure @—®-@ -
1996 - 2013 S~ -— D .
= Highly concentrated seed market

Ot - Monsanto
: 26

Sakata 1.6
Dow Agro-
Sciences 3.1
Bayer 3.3
DuPont
Pioneer 18.2

Vilmorin4.8  Syngenta 9.2
Source: ETC Group (2013

Seed Companies Market Share (2021)

Chemical industry key

f
Corteva Agriscience

; player in seed market

BASF
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Effect of the Green Revolution:
Monocultures, mechanisation and large
scale input of chemicals

+ Bigger Harvest
+ Cheap production

Crop protection 8 Fertilizer
(3,2 billion ton/yr) (200 billion ton/yr)
27 % Orchards el /1% Cereals
27 % Cereals . 15% Feed
? % Vegetables =8 5 % Rapeseed, Oilpalm
9 % Potatoes R
9 % Rapeseed, Oilpalm &M
9 % Cotton W Water-usage
el 69 7 Agriculture
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Cropland nitrogen by Input + (Tota N

Chemical Fertilizer
input increased
by 28% over the
past 20 years

Oceania / Africa
0.9 % l /

/
—
_— Americas
26.7 %

52 %

Europe
13.7%

“‘\l Synthetic
| fertilizers

11

Fertilizermly 2% of the world’'s energy and is responsible fo

approximately 1.8% of the total emission of the greenhouse gases in the world

Production of main fertilizers products

Air (N2)

Ammonium nitrate (AN) N
Nitric acid
93%
rea

Natural gas UAN

Phosphate
Phosphate rock St

Potash rock
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Fertilizer production:
Ammonia generated from N, and H, is
energy consuming

Methane extraction
s 0-073 teoo/tua

Stoichiometric CO, emissions
1.22 too,/tua

The Haber-Bosch Process

Heat

Compressor 3
NH; + . = NH; +
_ Ny Hy —p ey unreacted unreacted
- Steam to turbine 0.17 teg,/tys feed gases & 1 Ny, Hy

T | v—
——
by
o

‘1,4: | Condenser
B Heat loss/others 0.17 teoa/tuws .

Methane-fed system 1.673 tco,/t,,;
Haber-Bosch process 1.6 teo,/tus

i) Steam to SMR 0.10 to/tyys
Catalyst beds

m— Other steam 0.03 teo,/tyya

Recycled Ny, H,
Recycled Ny, H,

Cold
H, generation * ¢
0.35-0.49 teg/ty Heater . ; vA : N H,
! I

| Compressor g
HB process — no emissions 4 “’
= e

N, separation 0.004- 0.01 tcoa/tuva Reactor Refrigerated unit
J—Electricity for compressors
0.02 - 0.03 teoy/tuns

Hamessmg the second genome of plants

Soil microbiome:

Make nutrient acquisition by crops more efficient

s

\(insect, pathogen) (drought, nutrition) l

EUROPE NEAR-EAST
Supubest Rty CHINA

SOUTHEAST

MESO .
AMERICA g, =y

e
Hr.NuwD: .
SOUTH
AMERICA
Potato

stress-responsive microbiome native soil microbiome



https://pubs.rsc.org/en/content/articlelanding/2020/ee/c9ee02873k
https://pubs.rsc.org/en/content/articlelanding/2020/ee/c9ee02873k
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Review article # Chock for updates

P Harnessing the plant microbiome
Archons for sustainable crop production

Rhlms‘phere Viruses

Bacteria

~ Fungi

{ '/ Vs VI Phy‘llc;sphere
\ ~OEEE > o

Sterile peat SynCom 2 SynCom 1

iy Microbial communities
improve plant performance
without extra fertilizers

Improving plant nutrition

Mobilization
Siderophores, enzymatic activities, P, K, Fe, micronutrients
Influencing factors N, fixation
PR Enhanced uptake
Farming practices R e.g. through activation of plant transporters
Abiotic environment

Climate, pH, temperature, soil
properties, water content

st 7\ | Microbial processes to

it i i ~N\Y improve plant performance

Biotic environment
Resident microbiome,
pathogens, pests, soil fauna,
weeds

Intra-/interspecies
communication

[E) UNIVERSITY OF !\‘:\Y\'['I'KI\‘\“
. A 8 . »
*f:robvol dmprinting for Crop Y

mesilience (MiCRop) »rod
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1990 till 2022
Increase use pesticides

Pesticides (total) + (Total) - Agricultural Use (%)

* World: 3,690,934.71

The effect of genetically
modified soybean:
Roundup Ready
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The challenges we face Take action

Industrial
soybean
culfivation in
the Amazon
ared:

Climate change

Soya beans are an excellent source of protein and an important part of many people’s die
The agricultural industry has also become reliant on these beans for animal feed. But the
drive to produce greater amounts of cheap meat and dairy is accelerating climate change
and destroying forests.

ike palm oil, the global food ir y has become utterly reliant on soya. The size of the global meat

and dairy industry has exploded and soya production has vastly increased to meet it

»mes from the Americas and nearly half from just two countries, Brazil and Argentina Air Pollution

h of the soya industry has 2n meteoric — production in Brazil has quadrupled in just 20
d Y f Az I Air Travel

years. The UK imports huge quantities of soya and globally some 90% of soya is used to feed animals,

including cows, pigs 2 ans Arctic

Tree cover loss 2001 - 201

<« C % globalforestwatch.org/map/country/BRA/2map=

HELPv  ABOUTv  BLOG  OTHERTOOLS v ENGLISH v

South
Atlantic
Ocean

Q

K / Argentina o~
. ! (°] x canve (planet » < . o, o

frée cover loss 2001 - 2012
20
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€ 2 C % globalforestwatch.org/map/country/BRA/?map=eyJiZWS0ZXIiOnsibGFOfotMTcuOTUZzMTINTIZNTUYMTCOLC)sbmciOi0 T Mid 2MzE3MzQ3NTQ3M2AXM;VILCIE029tljozL jcSMDQSNDMwWMDM30TexODIsImNhbk v WSKijpm YWz ZSWiZGFOYXNIdHMIOK7ImR... ¥ =) .

MAP  DASHBOARD  HELPv  ABOUTv  BLOG  OTHERTOOLSv musie @ O O

@ LEGEND Ml ANALYSIS

Tree cover gain - 2000~ e x
2020

@ Tree cover gain

it Tree cover loss - 2001 e x
2023

@ Tree cover loss

Displaying Tree cover loss with > 30% v
canopy density

2001 2004 2008 2012 2016 2020 2023

Tree cover loss is not always deforestation.

Tree cover - 2010 e x

® Tree cover

Displaying Tree cover with > 30%~
canopy density

Displaying Tree cover for 2010 v

HELPv  ABOUT v  BLOG OTHER TOOLS v

® LEGEND M ANALYSIS
it Tree cover gain - 2000~ "o x
2020
@ Tree cover gain

i Tree cover loss - 2001- e x
2023

® Tree cover loss

Displaying Tree cover loss with > 30% v
canopy density

| 20 L%
2001 2004 2008 2012 2016 2020 2023

Tree cover loss.

Tree cover - 2010 e x

© Tree cover

Displaying Tree cover with > 30% v
canopy density

Displaying Tree cover for 2000 v
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PANTANAL ook i DA BdF
worst conditions in three decades.
FIRE cRI sls Difficulty ofcontrolling 29 o Opinido Politica Direitos Humanos  Cultura  Geral Saide Internacional Especiais
Almost one-third of this wetland fires (D8R Index)
World Heritage Site burnt down in _ B i
i . Agribusiness, cattle and dams: find out the causes of the
and the pandemic all played a part. . . -
: s ,W * Industrial drought and fires devastating the Pantanal biome
SOYbeO ﬂ The biome, also known as 'Brazilian wetlands,' is facing a lack of water and a record number of fires

Brazil

m 1980 1990 2000 2010 2020 H 1 H
cultivation in

Encontro das Aguas

e sy the Amazon

in the Pantanal. P

Translated by: Ana Paula Rocha

ared:

Leia em portugués

s

'vq
100% of

Matogrossense
National Park was
burnt. Its one of
South America’s
premier wetlands
for waterbirds.

Climate change

» e 3
? ) J Indigenous Kadiwéu
L people are trained to fight
. fires in their territory.
0 Conservation 1 Indigenous
areas territories
Fires
2019 2020 mBoth years

A e iy ey eing (D581 fom ey
20035 of aoch peat 1 e Faniana bl

23

| THE STORY OF SOY

3. worldwide demand threatens
the Cerrado

High in protein and energy

s

MATO GROSSO

Soy: deforestation and
monocultures for animal
industry of EU

Dramatic effect of Gente oy "’_}
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) Scientific re
Climate change allows the impact imat
pest to colonize new niches on plant pests
in agriculture, forestry and
ecosystems

o have the psylid present
vty thought ta be
viids

Climate change allows pest to migrate
and survive in other ecosystemes.

Example of citrus greening disease

BASIC SOLUTIONS

Crop protection agents The psyllid's natural enemy Anti-bacterial solutions may able to selectively
help to stom the spread Tamarixia radiata parasitizes combat the bacteria in the long term. This may
psyliid nymphs. also make It possible to cure infected plants.

of the psyllids.

13
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How to detect Practice

Citrus = " M Abstracts

18 o . >~ b,
l.,|  Secreting / HLB IN CITRUS & &8 v
H

S8 whatis it?

ENTITIES IN THE

An incurable disease B NETHERLANDS

B 1 X
GET MORE INFORMATION f S ll

X

UNIVERSITEIT VAN AMSTERDAM

The University of Amsterdam
(UVA) has been studying plant
hormone biology and plant

How to mitigate risks of new pests?
» Resistant cultivars
» Protective microbiome -

et —— R — ~

FIGURE 12 - THE EIGHT KEY LOCK-INS OF INDUSTRIAL AGRICULTURE N

ORIENTATION 'OF CHEAP FOOD
System “lock-ins”
DEP::IE;N(\‘ P e
CONCENTRATION 'WORLD NARRATIVES
OF POWER

Concentration Power
Short term policies couPARTENTALZED

Cheap food ‘
Export oriented

Measures of success
No intfegration
“Fake Science”

REPORT 02 FROM UNIFORMITY TO DIVERSITY

28
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“Making agriculture more
sustainable: a climate
and energy perspective”

Michel HOnng, Plant Physiology, Universiteit van Amsterdam

‘;J UNIVERSITY OF AMSTERDAM
F®¥ Swammerdam Institute for Life Sciences
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