IPM: What to measure?
Crop physiology perspective
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B The science of doing nothing ;%Ds

« Most difficult decision you can make

* Do you need to treat?

* Requires 100% confidence in available
information




Why is tolerance important? ADAS

 Damage does not necessarily mean yield loss
* Help to rationalise insecticide use
* Uses crop as first step in risk assessment

e That’s where the team work comes in...

A

e Assessment methods

Entomology Physiology

° Pest blology ¢ Plant number

* Yield parameters

* Control options * Crop tolerance



B 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 weeuvil,
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

ADAS

(Litsinger, 2009)



mm Pollen beetles: is their bark worse than their bite? A
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B \\/hat should a threshold scheme consider? ;%bs

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.qg. 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



1. How many buds can a beetle destroy? gﬁ

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

o A
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Buds lost/beetle

0O 10 20 30 40 560 60

\ Inoculated beetles/plant /

On average a single pollen beetle can destroy 9 buds




OSR needs 6000-8000 pods/m? to achieve
potential yield

OSR produces up to 12,000 flowers/m?

* Therefore up to 4000 excess flowers (buds)/m?

3. Is it possible to predict the number of excess

flowers per plant?

Negative relationship between plants/m? and
excess flowers per plant

Typical crop produces 200 excess flowers/plant

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

ADAS

Excess flowers/m?2

Variety
2008/09 2009/10
Castille (OP) 3747 8816
Excalibur (Hybrid) 7019 10760
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B Pollen beetle results

1. How many buds can a beetle destroy?

2.

Nine buds per beetle

How many excess flowers does an oilseed rape plant

produce?

~200 buds/flowers per plant

Is it possible to predict the number of excess flowers

per plant?

There is a negative relationship between plants/m? and

excess flower number

ADAS

Information Shoat 18/Spring 2013

Monitoring and control of
pollen beetle in oilseed rape

Biology

In recant yaars, polan bectics hava rarcly baan sbundant anough to wamrant treatment: carcfl monrorning can
provent Lnnecassxy ‘nsurance’ sprays and praserve the officacy of pyrethroid products.

Pollen bostios migrats 1o wintr oisaed rape crops from mid-March and throughout Apei. If flowars are not cpen
baatlas ba into and kil buds. Damage to buds decines as the flowers bagn to open and pollen bacomas mere
@asily cbtanablo.

Bootlos lay thar 6ggs in closed buds. On hatching, arvac foad within the buds and in flowers throughout May
bafore dropping o the zail to pupata. A new genaeration of aduts smarges in Juna-July and fead on pollan from 3
vado ranga of flowars, induding spring cilseed rapa. Aduits than hibamate over wantar in leaf litter, mainly in
deaducus woodland

Risk assessment
The dama ge-susceptible stage of the arap is groen-yeliow bud.
move to the open flowers, becoming polinators rather than pes!

Onca tha crop starts flowarning, tha bectics

Crops are usually most at risk when tho weathar is dry and warm (above 15°C). Using bated monnoring traps
{Oeces), 25 well 22 onling pellen boatla migration forecasts, to detact local movament can allow afforts to ba
focused to when and whare they ara most necded. A pollan beatle migration forat basad on local weather
data iz irecly availabla crine [www.hgca comipests). This prodicton tocl providas 3 seros of thrae maps,
riorming on a local scale: (1) whather or not rmagration is liksly to have started, (2) the risk of migration n the
naxt throa days and (3} tha prodictad complation of migration. Use of maps Z and 3 in particulr can halp to
reduca UNNSCessary INSurance’ sprays.

Control thresholds

Tha revised thrasheld for wintsr and spring odsaad rape is bazed on the maxmum number of buds cach baatla
can destroy and the number of flowars produced by differant crops. Tha plant population makes a larga
ddffarenca to the pollan beetlo thrasheld, as plants in low plant population crops produce more branches and

tharalors, more flow Revised control thresholds for winter and spring oilseed rape
the thresheld i= 26 pollen
Strmlem ten e T
the thrasheld &= 18 pollen
Mook LT
the thrashold = 11
s R S
the thrasheld i= 7 pollen
Wt o e L
Estimating plants/m?
Plantsim? can be estimatod by counting the number of plants within a
squara foot and medtiplying by 11. Idaslly this zhould be dona 3t saverd
pesmons within a fisld. It 5t to count plants at the 5 to 6 leaf stage
after the risk of slugs reducing tha population has paszad. Howawr, if

thora is wantar plant kil, a spning plant count should bo dona at tha sama
tme as tha polien boatla asseszmant

Monitoring pollen beetle numbers

Monitce the rumber of pollan beetios per phant penicdically throughout the
damage-suscaptibla staga of the crop |green-yollow bud). Sampla at lcast
ten plants along a transect of 3 30m manmum from the middla of the
headiand towards the centra of the crop and clouate the maan number
of baatlas par plant, spraying only when that number axceads the control
thrachold. When counting the number of baatlas par plant it iz important
to recognise that plants n higher popuation crops may anly have ana
budding shoot, wharcas plants in lowar population crops are liksly to have
branchad out and produced saveral more.




B Pollen beetle threshold varies with plant number ;%bs

* Dividing excess bud number by 9 gives

threshold — varies by plant number %

* Increases with decreasing plant number: ~_
30

LN
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more sparse plant populations = more

branches & excess buds

Pollen beetle threshold per plant

Plants/m?



B \/alidation & further testing ;%E

Insecticide experiments Pruning & defoliation

- Is damage to the main

Insecticide
Untreated raceme likely to result in
Rumo greater yield loss?
Hallmark - What about pigeon damage?
Plenum - OSR crops surprisingly
Biscaya resilient to flower bud loss &

- Validating the new threshold simulated pigeon grazing,

- 5 sites, range of plant with no significant impact on

populations yield.

- Insecticides had no

significant effect on yield

- Never exceeded threshold



— I
What should we be measuring? Als
How many How many How hungry How to What should
pods/shoots excess is the pest? manage the we measure?
required for buds/shoots pest?
potential can the crop
yield? produce?
Threshold Number of
Pollen beetle 6000_8020 P 40(2)0 Eats nine buds| . bas_ec_j beetles & plant
pods/m pods/m insecticide :
. population
application
: : Adult fly
Modify sowing
Wheat bulb fly | 500 shoots/m? Jp to 602 Destroys four date & seed ngmbgrs (or
shoots/m tillers historic egg
rate
counts)
Slugs 500 shoots/m? Up to 60(; Unknown Slug pellets or | Number of
shoots/m seed rates? slugs




B Common themes — what to measure?

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







