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IPM: What to measure?
Crop physiology perspective

Kate Storer



IPM

Risk assessment using 
agronomic factors

Chemical control

Cultural controlBiological control

Crop tolerance
Thresholds, monitoring 

numbers & activity

Do nothing

Components of IPM



The science of doing nothing

• Most difficult decision you can make
• Do you need to treat?

• Requires 100% confidence in available 
information 



Why is tolerance important?

• Damage does not necessarily mean yield loss

• Help to rationalise insecticide use

• Uses crop as first step in risk assessment

• That’s where the team work comes in…

Entomology

• Pest biology

• Assessment methods

• Control options

Physiology

• Plant number

• Yield parameters

• Crop tolerance



How does the pest interact with the crop?

Insect feeding group Example pests
Tissue consumers Pollen beetle, Slugs, flea beetles, 

pea and bean weevil, seed weevil, 
dipterous stem borers

Leaf senescence accelerators Aphids
Plant number reducers Slugs, wireworms, leatherjackets

Photosynthetic rate reducers Aphids (honeydew & sooty moulds), 
leaf miners, leaf beetles

Assimilate sappers Aphids, saddle gall midge, orange 
wheat blossom midge

Turgor reducers Nematodes, leatherjackets, 
wireworms through root damage

(Litsinger, 2009)



Pollen beetles: is their bark worse than their bite? 



1. How much damage does an individual pest cause? 
E.g. how many buds can a beetle destroy?

2. How much damage can a crop tolerate before losing yield?

E.g. how many excess flowers does an oilseed rape plant produce?
3. Methods for easily monitoring/predicting the state of the crop and pest prevalence

E.g. Is it possible to predict the number of excess flowers per plant using an easier in-field 
measure?

We can use this information to produce a threshold (for chemical application) or 
management scheme based on plant growth and pest presence – reducing the risk of 

applying insecticides unnecessarily

What should a threshold scheme consider?



• Used polytunnel inoculation experiments to determine the number of buds a 
beetle can destroy

1. How many buds can a beetle destroy?
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On average a single pollen beetle can destroy 9 buds



• OSR needs 6000-8000 pods/m2 to achieve 
potential yield 

• OSR produces up to 12,000 flowers/m2

• Therefore up to 4000 excess flowers (buds)/m2

3. Is it possible to predict the number of excess 
flowers per plant? 

• Negative relationship between plants/m2 and 
excess flowers per plant

• Typical crop produces 200 excess flowers/plant

2. How many excess flowers does an oilseed rape plant produce?
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Castille 2009
Excalibur 2009
PR45D03 2009
Castille 2010
Excalibur 2010
PR45D03 2010

Variety
Excess flowers/m2

2008/09 2009/10
Castille (OP) 3747 8816

Excalibur (Hybrid) 7019 10760

PR54D03 
(Semi dwarf hybrid) 7107 9505

Mean 5958 9694



1. How many buds can a beetle destroy? 

Nine buds per beetle

2. How many excess flowers does an oilseed rape plant 
produce?

~200 buds/flowers per plant 

3. Is it possible to predict the number of excess flowers 
per plant?

There is a negative relationship between plants/m2 and 
excess flower number

Pollen beetle results



• Dividing excess bud number by 9 gives 
threshold – varies by plant number

• Increases with decreasing plant number: 
more sparse plant populations = more 
branches & excess buds

Pollen beetle threshold varies with plant number



Validation & further testing

- Validating the new threshold
- 5 sites, range of plant 

populations 
- Insecticides had no 

significant effect on yield
- Never exceeded threshold

Insecticide experiments Pruning & defoliation
- Is damage to the main 

raceme likely to result in 
greater yield loss?

- What about pigeon damage?
- OSR crops surprisingly 

resilient to flower bud loss & 

simulated pigeon grazing, 
with no significant impact on 
yield.
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What should we be measuring?

Pest How many 
pods/shoots 
required for 

potential 
yield?

How many 
excess 

buds/shoots 
can the crop 

produce?

How hungry 
is the pest?

How to 
manage the 

pest?

What should 
we measure?

Pollen beetle 6000-8000 
pods/m2

Up to 4000 
pods/m2 Eats nine buds

Threshold 
based 

insecticide 
application

Number of 
beetles & plant 

population

Wheat bulb fly 500 shoots/m2 Up to 600 
shoots/m2

Destroys four 
tillers

Modify sowing 
date & seed 

rate

Adult fly 
numbers (or 
historic egg 

counts)

Slugs 500 shoots/m2 Up to 600 
shoots/m2 Unknown Slug pellets or 

seed rates?
Number of 

slugs



1. How much damage does an individual pest cause?
• How many pests are there on the plant – what damage can they do?

2. How much damage can a crop tolerate before losing yield?
• Does the plant produce excess growth that may tolerate this type of 

damage?
» Flower number (pollen beetle)
» Shoot number (wheat bulb fly)
» Plant number (slugs)

3. Methods for easily monitoring/predicting the state of the crop and 
pest prevalence

• Potentially:
• Predict excess flower number based on plant population
• Model shoot number based on thermal time

Common themes – what to measure?
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