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Marco Barzman, ENDURE 

Alain Ratnadass, CIRAD 

IV ENDURE Summer School 

Agroecological engineering for 

crop protection 

Volterra, 9 oct. 2012 

Overview of IPM 
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1889 ñclassicalò biological 

control 

Synthetic pesticides 

Impact on non-target 

organisms ï ex: DDT 

Resistance & secondary 

outbreaks (e.g., cotton) 

Pesticide treadmill Ą IPM 

Origins of IPM  

Charles Valentine 

Riley 

Insects & mites  Ą  pathogens  Ą  weeds 
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Lotka-Volterra model 1925 & 1926 

 

Population dynamics  

Vito Volterra 
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Thresholds  

modified from: Ed Zaborski, University of Illinois 

AT 
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Stability - universality 

Availability 

Cost  

Relevance (weeds? certain diseases?) 

Practice 

 

 

 

 

Limitations of EIL  



©
 E

N
D

U
R

E
, 

F
e
b
ru

a
ry

 2
0
0
7
 

FOOD QUALITY AND SAFETY  

©
 E

N
D

U
R

E
, 

F
e
b
ru

a
ry

 2
0
0
7
 

FOOD QUALITY AND SAFETY  

é 

 

IPM in the USA  
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1978 ï Indonesia 

FAO - Farmer Field Schools 

 

IPM goes South  
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IPM comes to Europe  
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FD, Art. 4:  

ÁMS shall adopt National Action Plans to set up their 

quantitative objectives, targets, measures and timetables to 

reduce risks and impacts of pesticide use on human health and 

the environment and to encourage the development and 

introduction of IPM and of alternative approaches or 

techniques in order to reduce dependency on the 

use of pesticides. {é} 

 

 

IPM in Framework Directive  
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FD, Art. 14:  

Á1. MS shall take all necessary measures to promote 
low pesticide-input pest management {é}. Low 
pesticide-input pest management includes IPM as well as 
organic farming {é}. 

Á4. MS shall describe in their National Action Plans how they 

ensure that the general principles of IPM as set out in 

Annex III are implemented by all professional users 
by 1 January 2014. 

Reg. on the placing of PPPs on the market, art. 55 
ÁPlant protection products shall be used properly 

ÁProper use {é} shall also comply {é} with general 
principles of IPM, as referred to in Article 14 of and Annex 
III to that Directive, which shall apply at the latest by 1 
January 2014 

IPM in EU policy  
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IPM in Framework Directive  

IPM means  

ñcareful consideration of all available plant protection methods and 

subsequent integration of appropriate measures that discourage the 

development of populations of harmful organisms and keep the use of 

plant protection products and other forms of intervention to levels that are 

economically and ecologically justified and reduce or minimise risks to 

human health and the environment. óIntegrated pest managementô 

emphasises the growth of a healthy crop with the least possible 

disruption to agro-ecosystems and encourages natural pest control 

mechanismsò 
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Principle 1 ï Achieving prevention and/or 

suppression of harmful organisms  

Principle 2 ï Monitoring 

Principle 3 ï Decision based on monitoring and 

thresholds 

Principle 4 ï Non-chemical methods 

Principle 5 ï Pesticide selection 

Principle 6 ï Reduced use 

Principle 7 ï Anti-resistance strategies 

Principle 8 ï Evaluation 

IPM in Framework Directive  
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- 2011 edition - 

  9 

I I . On the implementation of individual principles 

Principle 1 ï Achieving prevention and / or suppression of harmful organisms  

The prevention and/or suppression of harmful organisms should be achieved or supported among other 

options especially by: 

ð crop rotation, 

ð use of adequate cultivation techniques (e.g. stale seedbed technique, sowing dates and densities, 

under-sowing, conservation tillage, pruning and direct sowing), 

ð use, where appropriate, of resistant/tolerant cultivars and standard/certified seed and planting 

material,  

ð use of balanced fertilisation, liming and irrigation/drainage practices, 

ð preventing the spreading of harmful organisms by hygiene measures (e.g. by regular cleansing of 

machinery and equipment), 

ð protection and enhancement of important beneficial organisms, e.g. by adequate plant protection 

measures or the utilisation of ecological infrastructures inside and outside production sites. 

IPM implies a move away from pest ócontrolô in favour of pest ómanagementô. This 

distinction in favour of ómanagementô is more in line with the concept and principles of IPM 

which entail a broader context, and a focus shifted on prevention rather than on the wise use 

of direct methods for in-crop pest control. That is why prevention should be given priority 

whenever feasible. Principle 1 should indeed come first. 

The manipulation of crop sequences in non-perennial crops is a major lever to achieve 

effective prevention. Provisions that favour rotations and discourage continuous cropping are 

key to favouring IPM and should be promoted. As a general guideline wherever feasible, 

alternating winter and spring-summer crops in arable rotations should be suggested as this 

will break the life cycle of many pests more efficiently than a rotation of the same duration 

with just winter or summer crops. Similar guidelines should also be developed for vegetable 

cropping systems with the promotion of rotations between leaf and root crops, and 

discouraging crops of the same botanical family to occur frequently. Naturally, these sorts of 

guidelines whose underlying rationale is based on knowledge of ecological processes should 

also consider the economic viability of introducing new crops into a system. 

Maize-based cropping systems offer an illustration of the importance of crop 

sequence/rotation. Maize monoculture is widespread especially in central and southern EU 

IPM in Framework Directive  
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