


Integrated Pest Management 

“Integrated pest management (IPM) means careful consideration of all available 
plant protection methods and sub-sequent integration of appropriate measures 
that discourage the development of populations of harmful organisms (including 
weeds, diseases, insect and other animal pests), 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. IPM emphasises the growth of a healthy crop with 
the least possible disruption to agroecosystems and encourages natural (non-
chemical) pest control mechanisms” 
 
 (The Sustainable Use Directive 2009/128/ EC).  



Integrated Pest Management 
• Optimal mix of pest control techniques + tools 

• Factors:  Profit, Risk, Sustainability, Safety  

 



2nd year Agriculture students @SRUC 

 



IPM barley Workshop, various stakeholders 

 



Integrated Pest Management 

• Optimal mix of pest control techniques + tools 

• Factors:  Profit, Risk, Sustainability, Safety  

 



Cultural 

IPM 

Chemical 

Physical 

Biological 

 
•Rotation 
•Pest ID and Monitoring 
•Record keeping 
•Action thresholds 
•Nutrient and Water management 

•  Plant resistance/tolerance 
•  Natural enemies: 

• Predators 
• Parasitoids 
• Competitors 

•“As much as necessary but as little as possible” 
•Selective insecticides 
•Anti-resistance strategy 
•Considered application method   

•Crop residue management  
•Traps, fences, screens 
•Rogueing, ploughing weeds 
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Crop rotation 
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Rotation: crop selection 

•  Choose crops appropriate to farm and market 

•  Diversify to spread risk and workload 

•  Include legumes within rotation 

•  Include spring and autumn crops 

•  Consider crop sequence  

– Nutrients 

– Weeds 

– Pests  

– Diseases  
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Traditional rotation 

Norfolk 4-course rotation: 

CEREAL 
spring barley 
(undersown) 

GRASS  
one year ley with 

clover 

CEREAL 

winter wheat 

ROOTS  

turnips or swedes  



Rotation or Alternation? 



Modern rotations 

• 6-7 year rotation 
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Winter wheat 

Spring barley 

(under sown with clover) 
Field beans 

Potato  

Winter OSR 

Winter barley 
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‘Break’ crops 



Profitable Rotations  

0

100

200

300

400

500

600

700

Continuous Rotation 1 Rotation 2

€/ha 
WB 

WB 

WW 

WW 

OS 

BE 

WB 

OS 

€162/ha 

WW 

WO 

€36/ha 

€187/ha 

The profitability of the rotation is more important 

than that of the individual break-crop 

All  WW 

Slide courtesy of Dermot Forristal (Teagasc) 



Crop rotation: Disease control  

• Remove host materials 
– Reduce local inoculum threat 

 

• Offers good control of: 
– Restricted host range 

– Soil-borne 

 

• Limited control if: 
– Pathogen has long lived resting structure 

– Wind-borne spore dispersal 



Cultural 

IPM 

Chemical 

Physical 

Biological 

IPM: Which combo? 



Eyespot risk forecasting  
 

• Stem base disease 

• Oculimacula yallundae (W type) 

• O. acuformis (R type) 

 

 
Factor Effect on eyespot 

Ploughing +/- 

Preceding host crops ++ 

Early sowing date ++ 

Heavy soil + 

High rainfall (region) ++ 



Eyespot risk of winter wheat 



Eyespot Sampling in Ireland 

 2015 (31 crops) + 2016 (105 crops) 

 Sampled @GS31-32 + GS70-85 
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Important factors in Ireland 

 Rotation! (P>0.001) 

 

 

 

 

 

 Variety (trials data) 

 Pch1 gene  

 Revelation 

 Skyfall 

 RGT Illustrious 

 KWS Zyatt 

 Grafton 

 Dunston 
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35-68 % 

c.50 % 



Eyespot  disease progression 

 Incidence (April) ≠ Severity (July) 

 Fungicides:  Azole + SDHI @T1  

 Species?:   R type = less symptomatic @GS31-32 
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Incidence @GS31-32 



Eyespot IPM 

• Resistant varieties 

• Rotation 

• Cultivation type 

 

• Monitor 

• Keep records 

 





IPM: Septoria tritici blotch 

1. Agronomic practices 

 

2. Varietal resistance 

 

3. Fungicides 



Variety choice: 1st line of defence? 
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Rate 

Lion
Cordiale
Einstein
Stigg

Variety Resistance Optimum 
Rate 

Cordiale 4 2.0 

Einstein 5 0.7  

Lion 7 0.7 

Stigg 8 0.3 

Maximum 

legal rate 

Cordiale  Lion  

Aviator Xpro applied at T1 & T2 

Slide courtesy of Joe Lynch (Teagasc) 



Fungicide timing 



Building fungicide programmes: 

STB control in Ireland 

T0: 1L Bravo 

T1: 0.8L Proline & 1L Bravo 

T2: 1.6L Adexar & 1L Bravo 

T3: 1.2L Prosaro Slide courtesy of Steven Kildea (Teagasc) 



Only apply when needed! 
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9 Sites  

Range of varieties 

T1: Proline 0.8L & Bravo 1.0L 

T2: Adexar 1.6L & Bravo 1.0L 

T3: Prosaro 1.2L (Gleam 2.0L 2012) 

No significant yield benefit 

from T0’s  

Creissen et al. 2017. Crop Protection 104. 



Septoria IPM  

• Resistant varieties  

• Removing infected trash/stubble 

• Fungicide stewardship 

– Anti resistance strategy 

 



IPM: Ramularia leaf spot 

• Agronomic practices 

• Varietal resistance 

• Fungicides 
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Cultural 

IPM 

Chemical 

Physical 

Biological 

 
•Rotation 
•Pest ID and Monitoring 
•Record keeping 
•Action thresholds 
•Nutrient and Water management 

•  Plant resistance/tolerance 
•  Natural enemies: 

• Predators 
• Parasitoids 
• Competitors 

•“As much as necessary but as little as possible” 
•Selective pesticides 
•Anti-resistance strategy 
•Considered application method   

•Crop residue management  
•Traps, fences, screens 
•Rogueing, ploughing weeds 



IPM Trials: Which combo? 

• Sow date 

• Seed rate 

• Varietal resistance (including mixtures/blends) 

• Fungicide programmes 

 

• Winter wheat  

• Winter barley  

• Spring barley 

 

 



 Establish baselines 

 

 England, Scotland, NI and ROI  

 14 IPM Q’s +  

 8 socio economic/demographic Q’s. 

 

 

 ID barriers to uptake 

 Change perception 

 ID underperformers 

 Direct research and KE activity 

 

         

 

Improving perception + adoption 
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On-line planning IPM tool for Scotland 

http://bit.ly.pestmanagementplan  

http://bit.ly.pestmanagementplan/
http://bit.ly.pestmanagementplan/


Summary 
• Understand the biology of the pest/disease/weed you are 

trying to control. 

 

• Assess the risk and select suitable combinations of control 

measures to tackle your specific set of issues. 

 

• Keep monitoring the problem, evaluating control measures 

and keeping records. 

 

• Completing an IPM plan for your own farm/business will help 

you focus your efforts. 



Thank You 


