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CABI is a not-for-profit science-based development and 
information organization 

what is CABI?
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CABI addresses issues of global concern such as food 
security, through science, information and 
communication

what does CABI do?
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• international development and research
• publishing
• microbial services

what are CABI’s activities?
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Global reach We have 480+ staff across 21 locations worldwide
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our member countries

Afghanistan Anguilla Australia Bahamas Bangladesh Barbados Bermuda

Botswana British Virgin Islands Brunei Darussalam Burundi Canada Chile China

Colombia Cote d’Ivoire Cyprus DPR Korea Gambia Ghana Grenada

Guyana India Jamaica Kenya Malawi Malaysia Mauritius

Montserrat Myanmar Nigeria Pakistan Papua New Guinea Philippines Rwanda

Sierra Leone Solomon Islands South Africa Sri Lanka St Helena* Switzerland Tanzania

The Netherlands Trinidad & Tobago Uganda United Kingdom Vietnam Zambia Zimbabwe
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Agricultural monoculture plays into the hands of diseases

WE TEND TO THINK OF AGRICULTURE AS A NATURAL PROCESS
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WE TEND TO THINK OF AGRICULTURE AS A NATURAL PROCESS

Identical plants planted at the same time growing in synchrony……  recipe for disaster
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HOW CAN WE STOP CROP DISEASES?

Crop rotation Keep things clean Resistant varieties
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Once the epiphytotic* has taken off, what is going to stop it?

*Epiphytotic = epidemic but for plants
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Growing on a small scale and on a large scale are entirely different



PLANTWISE PLANT DOCTOR TRAINING. MODULE 2: M2 P-05 INTRODUCTION TO CHEMICAL CONTROL

FUNGAL DISEASE SYMPTOMS
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BACTERIAL DISEASE SYMPTOMS



PLANTWISE PLANT DOCTOR TRAINING. MODULE 2: M2 P-05 INTRODUCTION TO CHEMICAL CONTROL

CONTRASTING BACTERIAL AND FUNGAL DISEASE SYMPTOMS
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WHEN CONSIDERING CROPS WHAT DOES AMR MEAN?

Most crop pathogens are fungal.  Fungicide resistance has to be included as 
AMR

For many years resistance of plant pathogens to crop based fungicides was 
considered unrelated to medicine or veterinarian science 

Time are changing and these various disciplines cannot be considered 
separate any longer.
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Protectants create a thin skin 
of fungicidal material over 
the plant

But you cannot spray what 
isn’t there

CHEMICAL CONTROL

Growth after 
spraying is 
unprotected 
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The fungicidal skin must 
remain for the plant to be 
protected

CONTACT FUNGICIDES
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Systemic chemicals enter 
the plant and cannot be 
washed off 

Movement is upwards and 
new growth is protected to 
some extent

Foliar sprays are not 
effective on diseases 
affecting roots

A good spray programme will 
combine a contact with a 
systemic fungicide

SYSTEMIC FUNGICIDES
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SPRAY TIMING AND LATENT PERIOD

Spore lands on
the leaf

Fungus penetrates
the leaf

Fungus grows
inside the leaf

Symptoms appear
on the leaf

Once an infection 
site is established 
(even before you 
can see it) 
chemicals cannot 
control it……..

Chemical control
is difficult

Contact fungicides 
effective during this period

Systemic fungicides are effective during the period Fungal growth is beyond chemical control

No symptoms of disease are visible during this period

Latent period

BUT the cycle will 
repeat and you 
can prevent new 
infection sites and 
stop the disease 
progressing
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Anti viral compounds Anti fungus and oomycete Anti bacterial

VARIOUS TYPES OF ANTI MICROBIAL PRODUCTS USED ON CROPS
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• Washed off

• Degraded by sunlight

• Wrong chemical applied

• Pest or disease is 
resistant 

• Did not adhere when 
applied

• Did not get complete 
coverage

• Counterfeit product

• Wrong dilution*

REASONS FOR FUNGICIDE FAILURE
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• Unlike medicines plant 
disease control is mostly 
done by unskilled people

• Chemicals are put on by 
untrained people

• Repeated use of same 
chemical group

• Reduced dose

• Increasing the dose to 
overcome resistance

REASONS FOR FUNGICIDE FAILURE
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FRAC?
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Add text here – 24/20 grey.
The “indent” (increase list level) button creates 

bullets:
– First level bullet

• Second level bullet
– Third level bullet

Fourth level bullet

– Bullets should not end in punctuation ( : 
or . or ; or …)

– Please do not use the “bullet button”
– Green may be used to emphasise words

Mess up the spindle 
formation so cells can’t 

divide. 
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Add text here – 24/20 grey.
The “indent” (increase list level) button creates 

bullets:
– First level bullet

• Second level bullet
– Third level bullet

Fourth level bullet

– Bullets should not end in punctuation ( : 
or . or ; or …)

– Please do not use the “bullet button”
– Green may be used to emphasise words

They mess up the synthesis 
of Nucleic acids
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They interfere with 
the biochemistry of 

respiration
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These mess up sterol 
production so the fungus 
can’t make membranes

Itraconazole
Voriconazole
Posaconazole
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FUNGICIDE RESISTANCE IN PLANT PATHOGENS
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TABLE TO AVOID FUNGAL RESISTANCE



PLANTWISE PLANT DOCTOR TRAINING. MODULE 2: M2 P-05 INTRODUCTION TO CHEMICAL CONTROL

HOW DOES FUNGICIDE USE IN CROPS AFFECT MEDICINE?

C.auris was not known as 
a pathogen prior to 2009

Burst onto the scene in 
multiple locations in the 
last 10 years or so.

There has been no 
selection for fungicide 
resistance yet it has 
arisen multiple times 
across the globe fully 
fungicide resistant
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HOW DOES FUNGICIDE USE IN CROPS AFFECT MEDICINE?

Extensive use of triazole 
fungicide use in the Dutch 
bulb industry……

Led to huge amounts of 
triazole rich matter being 
composted……..

Which led to considerable 
pressure put on the rotting 
fungi to develop resistance 
to the fungicides……

A.fumigatus develops 
resistance to clinical 
treatment
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WHERE ARE THE AZOLES BEING USED?

LACSEA SA SSA
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AMR IN BACTERIAL PLANT PATHOGENS

Is there is also a link 
between the control of 
bacterial plant pathogens 
and medicine?
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NAMES OF BACTERIAL PLANT PATHOGENS?

Pseudomonas syringae
Ralstonia solanacearum
Xanthomonas campestris
Erwinia amylovora
Dickeya solani
Pectobacterium cartovorum & atrosepticum
Clavibacter michagensis
Agrobacterium (Radiobacter) tumefaciens
Xylella fastidiosa
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NAMES OF BACTERIAL PLANT PATHOGENS?

Pseudomonas syringae pv. aceris maple.
Pseudomonas syringae pv. actinidiae kiwifruit 
Pseudomonas syringae pv. aesculi horse chestnut.
Pseudomonas syringae pv. aptata beets.
Pseudomonas syringae pv. atrofaciens wheat.
Pseudomonas syringae pv. dysoxylis kohekohe tree.
Pseudomonas syringae pv. japonica barley 
Pseudomonas syringae pv. lapsa wheat.
Pseudomonas syringae pv. panici Panicum species.
Pseudomonas syringae pv. papulans crabapple
Pseudomonas syringae pv. phaseolicola bean
Pseudomonas syringae pv. pisi peas.
Pseudomonas syringae pv. syringae, plums and 
bean

Pseudomonas syringae
Ralstonia solanacearum
Xanthomonas campestris
Erwinia amylovora
Dickeya solani
Pectobacterium cartovorum
Clavibacter michagensis
Agrobacterium (Radiobacter)
Xylella fastidiosa
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CONTROL OF BACTERIAL PLANT PATHOGENS?

Prevention;
Clean seed
Clean equipment
Crop rotation
Resistant varieties
Trickle irrigation
Control of vectors

Treatment;
Copper salts 

Copper sulphate
Copper oxychloride
Copper hydroxide

Bismerthiazol
Bronopol

Antibiotics:
Medical antibiotics 
Agricultural antibiotics
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CABI AND PLANTWISE

Why are small holder farmers not more 
productive?

What is lacking ?  What is needed?

More research?
More equipment?
How much more equipment and what kind of 

research?
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CABI AND PLANTWISE: CLINICS
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CABI AND PLANTWISE: CLINICS
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CABI AND PLANTWISE: CLINICS
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CABI AND PLANTWISE
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CABI AND PLANTWISE
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CABI AND PLANTWISE
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Plant doctor provides
management advice

Plant doctor consults
Knowledge Bank

Knowledge Bank
helps diagnosis

Farmer visits 
plant clinic

POMS Plantwise online management 
system restricted access

Anonymised reports 
and consultation 
documents for 
National 
governments

POMS supports 
Knowledge bank

CABI AND PLANTWISE
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79% of farmers reported 
yield increases after 
visiting a plant clinic

70% of farmers reported 
their income increased 
after visiting a plant clinic

Over half of plant clinic 
prescriptions recommend 
non-chemical inputs

Plantwise has linked 
with 70 private sector 
organisations

25% of Plantwise
plant doctors 
worldwide are female

All Plantwise countries
contribute funds and/or 
staff time towards activities 

CABI AND PLANTWISE
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Region of the 
Americas African Region

South-East 
Asia Region

European Region

Eastern 
Mediterranean 
Region

Western 
Pacific 
Region

Countries in which Plantwise is operational

Burkina Faso
Congo 
Democratic 
Republic
Ethiopia
Ghana
Kenya
Malawi
Mozambique
Rwanda
Sierra Leone
Tanzania
Uganda
Zambia

Barbados
Bolivia
Brazil
Costa Rica
Grenada
Honduras
Jamaica
Nicaragua
Peru
Trinidad and
Tobago

Afghanistan
Pakistan

Bangladesh
India
Myanmar
Nepal
Sri Lanka
Thailand

Cambodia
Vietnam
China*
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PLANTWISE DATA

Data is held securely by CABI but is owned by the countries

The data was analysed for those records naming  antibiotics or the 
tradenames thereof

Use on animals and countries with less than 10 records were omitted 
as was the use of disinfectants claiming to be antibiotics

“Antibiotics” does not include all antimicrobials
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CABI AND PLANTWISE
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Region of the 
Americas African Region

South-East 
Asia Region

European Region

Eastern 
Mediterranean 
Region

Western 
Pacific 
Region

Countries in which Plantwise is operational

Burkina Faso
Congo 
Democratic 
Republic
Ethiopia
Ghana
Kenya
Malawi
Mozambique
Rwanda
Sierra Leone
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Zambia

Barbados
Bolivia
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Honduras
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Tobago

Afghanistan
Pakistan

Bangladesh
India
Myanmar
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CABI AND PLANTWISE

Region of the 
Americas African Region

South-East 
Asia Region

European Region

Eastern 
Mediterranean 
Region

Western 
Pacific 
Region

NA
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ANTIBIOTICS ON CROPS

16 brand names are included in the data but 
this is a small fraction of those that are 
available

Antibiotics are often blended together 
Oxonilic acid and/or copper is sometimes 

included in the formulation
It is often stated that antibiotics are only used 

on high value crops (such as top fruit) due 
to the prohibitive cost; that could be an 
explanation as to why there is zero use in 
Africa
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COST



PLANTWISE PLANT DOCTOR TRAINING. MODULE 2: M2 P-05 INTRODUCTION TO CHEMICAL CONTROL

COST
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DIAGNOSIS

?
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WHAT IS THE DIAGNOSIS?
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AMOUNTS

In some years in SE Asia nearly 
10% of the recommendations on 
rice contained an antibiotic

Typical dose of a typical product 
125g per Ha

Equates to11.25g of streptomycin 
and 1.25g tetracycline per Ha

Over 75 million Ha of rice are 
grown in SE Asia and the data 
would suggest that over 63 
tonnes of streptomycin and 7 
tonnes of tetracycline are used 
on it each year

Antibiotics and crops 
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CHANGES IN LEGISLATION
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WHICH CROP RECEIVES THE MOST ANTIBIOTICS?
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CABI AND PLANTWISE

Antibiotics are not seen as being controversial 
they are just another crop protection product
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CABI AND PLANTWISE

Considered by many to be good practice to nip 
problems in the bud and to apply a prophylactic spray 
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CABI AND PLANTWISE

It is not just food crops that are being 
treated with antibiotics 
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This isn’t accidental release of antibiotics into the environment
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Summary:

• AMR is not just a medicine and veterinarian thing
• AMR is real in crop production
• There is now considerable overlap between human 

animal and crop health as well as the environment
• A one health approach is needed now more than ever
• The world is paying attention, however the message 

need to be given to the policy makers and the politicians
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Ministry of Agriculture and Rural 
Affairs, 

People’s Republic of China

CABI is an international intergovernmental organisation, and we gratefully acknowledge 
the core financial support from our member countries (and lead agencies) including:
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