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Biologicalcropprotection products: an overview



Since agriculture began, humans have 
struggled with plant pathogens

Á Texts describing best practices to avoid plant diseases date back 
thousands of years



The 19th century - Phytophthora infestans, 
plant destroyer

1800 1840 1880 1920

2

4

6

8

P
o
p
u
la

ti
o
n
  

o
f 

Ir
e
la

n
d
 (

m
ill

io
n
s
)

The late blight epidemics of the 

1840s hit Ireland particularly hard, 

and caused mass starvation and 

emigration

Á An outbreak of potato late blight, caused by Phytophthora infestans, 
led to the Great Famine in the 1840s

De Bary transferred 

spores from a sick 

plant to a healthy 

plant, which then 

developed disease 

symptoms



Plant defense: pathogen recognition

Á Plants are exposed to countless microbes, but very, very few of these 
interactions lead to disease. 

Phytophthora colocasiae

Xanthomonas axonopodis

Environment

The disease 

triangle 

(it takes three)

The pathogen must be 

able to overcome plant 

defenses

The environment must tip 

the balance in favor of the 

pathogen

The host plant 

must be 

susceptible to the 

pathogen 



Southern corn leaf blight epidemic -
1970

Á Although not normally a major pathogen, in 1970 Cochliobolusheterostrophus
was responsible for the worst epidemic in US agricultural history 

C. heterostrophus

virulent fungus

Warm, wet weather

Highly susceptible corn

Humans add another dimension (migration of people 

and plants, monoculture, growing practices, é)
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Chemical controls critical for eradicating 
pathogens

Á Compounds must be safe and effective, and application protocols must 
be followed to slow the development of resistance

Azoxystrobin

Because pathogens develop resistance, 

finding novel compounds to eradicate 

pathogens is an ongoing process

Strobilurus tenacellus



Integrated Pest Management (IPM)

ÅEU directive 2009/128: all countries have to convert to IPM in 
agricultural practices, starting from 2014

Å Lta άƳŜŀƴǎ ŎŀǊŜŦǳƭ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƻŦ all available plant protection 
methodsand subsequent integration of appropriate measures that 
discourage the development of populations of harmful organisms and 
keep pesticides and other interventions to levels that are economically 
and ecologically justified and reduce or minimiserisks to human health 
and the environment. IPM emphasisesthe growth of a healthy crop with 
the least possible disruption to agro-ecosystems and encourages natural 
pest control mechanismsΦέ



Key components of IPM

Prevention and/or suppressionof 
harmfulorganismsby:

Á croprotation

Á adequate cultivationtechniques

Á usewhereappropiate
resistant/tolerant cultivars

Á balancedfertilisation, 
irrigation/drainage practices

Á hygienemeasures

Á protectionandenhancementof 
beneficialorganisms



Biological control

Á Biopesticides

Á No official international definition

Á Products based on plant extracts or from animal origin

Á Products which contain a micro-organism

Á Chemical compounds secreted / produced by micro-organisms

Á Pheromones

Á Other biopesticides

Á Natural enemies

Á Biostimulantia

Á Basic substances

Biopesticides are a sub-group within Plant Protection Products (PPP) 
for which the active substance is derived from a natural product



Biopesticides

Á Advantages of biopesticides
Á No hazardous residues

Á Low chance of resistance development

Á Harmless to beneficial insects, pollinators

Á Ensure worker safety

Á Environmentally friendly

Á Reduce amount of conventional synthetic pesticides needed

Á Can be used in organic and conventional (IPM) agriculture

Á Organic culture:
Á The plant protection products which are intended for organic farming form a sub-

category of plant protection products to which we can add some products which 
are not of natural origin, but for which it is traditional to use them in this kind of 
cultivation (copper, sulphur, etc.).



Á Azadirachtin

Á Insecticide

Á Target pestson contact or by ingestion

Á Extractedfrom the neem tree (Azadirachtaindica)

Á Oxidizedtetranortriterpenoid effectiveagainstaphids, spider mitesand
other insects

Á Mode of action: 

Products based on plant extracts or from 
animal origin (1)

Repellency Anti-feedant Insect growth
regulation

Ovicidal



Á Pyrethrin

Á Insecticide

Á Delay the closure of voltage-gated sodium ion channels                                 in 
the nerve cells of insects

Á Extractedfrom chrysanthemum flowers(Chrysanthemum cinerariaefolium)

Á Effectiveagainsta varietyof insect pests

Á Often combined with piperonylbutoxide or other synthetic adjuvants

Á Considered to be low-toxicity pesticides from a human health standpoint, 
however, toxic for aquatic organisms

Á dissipation half-live of less than 24 hours

Products based on plant extracts or from 
animal origin (2)


