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Decision Making O
Monitoring in an IPM context e
Broaden the perspective from focus on in-crop
monitoring

Planning
rotations
—] crop selection
timing & frequency
prophylactic treatments

Assessing risk — post and pre-season
environmental drivers

Keeping records
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Presentation Notes
Monitoring is a critical component of the IPM implementation, and pest management generally. As discussed in the introduction, IPM involves taking a broader perspective on where there are opportunities to manage the insect pest (prevention, avoidance, monitoring, suppression). Central to all of these is monitoring to assess pest abundance directly, or by assessing the environmental conditions that drive pest abundance. Record keeping is vital, because without records it is difficult to review pest pressure and likelihood of carryover in a particular field and consequently planning becomes more difficult. 


Pests

Mites/lucerne flea

Summary of Monitoring Techniques

Crop

All seedling crops

for Insect Management
in Grain Crops

Monitoring technique

Visual/ vacuum sampling

Soil insects All seedling crops Soil sample/ germinating baits
Aphids Canola, pulses, winter cereals Visual, sticky traps
Armyworm Winter cereals Sweep net (or bucket)

Visual for damage/frass

Beetles/weevils

Winter cereals

Pitfalls and visuals (often at night)

Diamondback moth

Canola

Sweep net (for larvae)

Winter pulses/canola

Sweep net/ cut and bash/ bucket

Helicoverpa Summer pulses Beat sheet

Sorghum Shake heads in bucket
Mirids Summer pulses Beat sheet
Pod sucking bugs Summer pulses Beat sheet

Rutherglen bug

Sunflower, sorghum, canola

Bucket, visual (seedlings)

Slugs All crops Shelter traps
Sorghum midge Sorghum Visual
Whitefly Sunflower, summer pulses Visual
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Key issues around crop
monitoring
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lor Insect Management

Frequency of sampling i

Frequency of sampling — key considerations
e Risk

— Seasonal pest abundance

— Crop susceptibility/vulnerability

— Management/control options available

— Response time

 Environmental factors
— Temperature
e rate of crop growth
e Rate of pest population growth
— Rainfall
e Can reduce pest populations
e Make sampling difficult/impossible
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Presentation Notes
Sampling frequency is determined by a number of factors. Risk of crop loss is the primary concern. Risk tables are provided in each module to provide information on what factors contribute to high, moderate or low risk seasons. Pest abundance, crop vulnerability and the seasonal conditions will determine how frequently a crop needs to be monitored to minimise the risk of economic crop loss occurring.


Decision Making O
Sampling strategy : where to take Wi
samples

Completely random is not always appropriate
— Patchy distribution of pests (aphids)
— Invasion from the edge (mites, aphids, pea weevil, Rutherglen bug)

Stratified random sampling — improves the population estimate
e Based on knowledge of likely pest distribution

Brassica weeds — source of virus

4 Chickpea crop
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Presentation Notes
An understanding of where in the crop a pest is likely to be, at different stages of crop growth and pest population development, is critical to ensuring the crop is sampled in a way that provides a sound estimate of pest abundance.


= Decision Making

If pest distribution is patchy “"“JO

Patchiness can be a result of:

Pest biology
reproduction, infestation and rate of dispersal = hotspots

Crop
differences in growth/attractiveness, uneven maturity

Random sampling best for patchy pests

a0
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Presentation Notes
A number of pests are typically patchy in their distribution, or will appear patchy as they respond to unevenness in a crop. Some pests form hotspots are patchy early in the development of infestations e.g. aphids. Aphid infestations start with single females landing in the crop and starting to reproduce. These initial colonies are patchy, but as the colonies build up, offspring disperse through the field and the patchiness can disappear. Green vegetable bug is notoriously patchy because females lay batches of eggs. Up to a hundred or so small nymphs emege from these egg batches and as they develop they slowly disperse through the crop. Adult GVB are also extremely patchy, particularly at low densities. Rutherglen bug infestations in sunflower and sorghum can also appear patchy. Sometimes it is a response to unevenness in the crop, with the bugs being abundant on heads of the same age. RGB also have an aggregation pheromone which means that one plant can have several hundred bugs, whilst a neighbouring plant has none. Armyworm larvae may be patchy early in the infestation, typically earliest signs of activity are in denser areas of the field.


= Decision Making

How many samples? ““m@

Always a compromise between time and precision.

Be aware of the variability between samples when averaging

e can be minimised by using an appropriate sampling strategy
and technique for the target pest

e experience with the pest can guide

Confidence (in the estimate) critical as the pest population
approaches threshold.
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Presentation Notes
Little research to guide estimates of how many samples give particular levels of sampling error for key pests. However, for those that there is data, the number of samples taken by agronomists generally falls well short of the number required to give a high level of confidence in the sampling data. This is one of the reasons the estimates jump around, from sample to sample, and from check to check. 


Decision Making
How patchiness can influence estimates s
of pest numbers: Green vegetable bug

GVB per square metre (beat)
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Presentation Notes
The graph illustrates how the variability for Site 1 is relatively low (majority of samples are around the same number). A decision could probably be made quite confidently on just 5-8 samples with this level of variability. However, at Site 2, the numbers vary wildly. At each site 12 samples were taken, probably a lot more than can be done on a commercial basis. If the objective of sampling is to provide an estimate of pest abundance, on which you can confidently make a decision, how do you deal with high levels of patchiness (or variability)? Options: i) increase the number of samples taken, particularly if the working average is close to threshold, ii) make sure you are sampling representatively across the field based on what is known about the likely distribution of the pest. (source: Hugh Brier, DAFF).
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Decision Making
Sampling error and number of "t

samples

Samples sites required

Mean of Moree, Pittsworth, Jondaryn

[l Beat cloth
=@—Sweep Net
~<Suction
O =O=Visual
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Mxm sampling error +/- N%
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Presentation Notes
The graph shows the number of samples required (for a given sampling error) with a range of sampling techniques (beat cloth, sweep net, suction sample, visual inspection). In this example, the pest is green mirid in mungbeans. The data shows considerable variation in the accuracy of the beat cloth when compared with visual sampling for example. It also shows that the number of samples required to achieve a sampling error of 25% varies greatly i.e. 10 with a beat cloth, ~22 with a sweep net. This trial data was used to determine the most effective, and time efficient method for sampling mirids in mungbeans – the beat cloth/sheet. (source: Hugh Brier, DAFF).


for Insect Management

Migrant pests — when to start monitoring? "

e.g. Helicoverpa, armyworm, Rutherglen bug

Pre-emptive monitoring
pheromone traps (helicoverpa)
lure traps (armyworm)
watching the weather patterns

Pheromone trap for
Etiella (SARDI)

Models to predict likely timing of infestations
Cottassist H. armigera emergence model
(http://cottassist.cottoncrc.org.au/DIET/about.aspx)

Or When the crop is susceptible

. | Pheromone trap for helicoverpa G R D gggggggﬁ?rggrgoration
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http://cottassist.cottoncrc.org.au/DIET/about.aspx

The pest is only active at night or below ground

Traps

— Shelter traps (snails, slugs)

Baits

— Germinating seed baits (false wireworm)

Visual examination of soil, stubble around
plants where they shelter during the day
(cutworm, armyworm, slugs, snails)......or at
night!

Pre-sowing checks for soil
insects!
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Presentation Notes
Details on the specific techniques are available in the I-Spy manual, the northern workshop modules, and in various other resources.

Placement of traps and visual examinations need to follow the same sampling strategy as for other methods i.e. take into account likely sources, in-field distribution and number of samples.


= Decision Making @
The threshold is very low e

— do | need to bother with sampling?

Risks of not sampling
e applying insecticide when not needed

e timing of action — early or late
* missing other pests

e missing the impact of beneficials/weather
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Presentation Notes
Sampling is the basis of sound decision making. No sampling, or limited sampling runs the risk of one or more of the following: i) applying insecticide when it isn’t needed, ii) poorly timed application – too early or too late (possibly still incurring yield loss), iii) missing the opportunity to make an assessment of the level of beneficial or other pest activity at critical stages of crop development.

Even when using ‘presence’ as a trigger for treatment, it is important that a representative sampling is taken from the field. A zero at one site, may be an anomaly, as might the presence of high numbers of pests.

Assessing the stage of pest development may also mean the difference between treating or not e.g. large caterpillar larvae close to pupation have done the vast majority of their damage already. Small larvae are not yet damaging, and treatment could be delayed.


()

Monitoring beneficials
Sample when sampling for pests
Observe:
e Beneficials (eggs, adults and juveniles)
e Parasitism (aphid mummies)
e Parasitised eggs

e Changes in pest populations over time

Predatory earwig,
parasitised armyworm
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Presenter
Presentation Notes
The impact of beneficial insects is not well understood for key pests of grain crops. Although we know from insecticide trials, and field experience, that when beneficial insects are removed from the system by spraying, pest numbers build up more quickly than they would if beneficials were present. The relationship between specific beneficials and pests has not been quantified, so there is nothing available like a pest:beneficial ratio to assist with making decisions about management. Many experienced agronomists will record the presence of beneficials, or evidence of their activity (e.g. aphid mummies) and use this information in deciding whether to treat, or delay treatment knowing that the beneficial numbers are likely to suppress the pest population below threshold. Reviewing records of pest numbers may show a failure of eggs or juvenile stages counted previously not appearing in subsequent counts – often an indication of natural mortality, or the impact of beneficial insects.


Decision Making
for lnsect Management
im Grain Crops

Record keeping

Essential for:

e Estimating pest densities (assessing variability)
 Reviewing trends in pest populations

e Post-treatment assessments

e Assessing risk from season to season
 Planning

 Learning
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Pest number

for Insect Management
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Thresholds

The pest density that warrants control to prevent economic crop loss.
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Presentation Notes
The theory behind economic thresholds.

The economic threshold (ET) with which agronomists work, is set at a pest density below the density at which significant crop loss actually occurs. This allow time to respond and implement control without incurring crop loss in the intervening period. When the pest population is above the Economic Injury Level (EIL) the benefit from spraying is greater than the cost of the treatment. When the pest population is below the EIL, there is no economic benefit in treating the crop.

What is apparent from this graph is that pest presence does not necessarily demand control action. For the majority of our pests, compensation for lost seedlings, leaf, buds and seed means that a certain number can be tolerated (below the ET).


Thresholds are a cornerstone of IPM" =w&w

Provide a basis for making decisions about control

Minimise the risk of:
e unnecessary and poorly timed sprays
e inducing outbreaks of pests

e selection for insecticide resistance
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How thresholds are derived

Quantify the crop response to insect damage
— Characterise damage

— Replicated trials with specific pest densities and crop
stages

— Assess impact on crop growth, yield, quality

— Done in conjunction with sampling and insecticide
efficacy trials

Can take several years to get a result.

o o
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2 Decision Waking O
Yield and quality thresholds o
Threshold are calculated to protect:

Yield

Economic losses generally not incurred if threshold exceeded slightly

Quality
Significant economic losses/discounts may apply if threshold is
exceeded.

=Y 1 o
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Presentation Notes
Insect pests may cause direct damage and losses to seedlings, buds, flowers and grain resulting in yield loss (e.g. helicoverpa, mites). The size of the loss is generally dependant on the size of the pest infestation and the duration of the infestation (cumulative damage). Defoliation thresholds are also used (e.g. for loopers) and are calculated to prevent loss of yield or major delays in maturity. Quality thresholds are often lower than the yield threshold for the same pest, but not always. Quality thresholds are calculated to comply with receival standards for culinary grade pulses (% damaged seed) or defective grain thresholds (% defective by weight). There are relatively little known about how much damage a pest will do (quality impact) vs yield loss. Partial consumption of grains, weathering of grain in a damaged pod contribute to quality issues.


Decision Making
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im Grain Crops

Dynamic and fixed thresholds

There are relatively few dynamic thresholds

Most are fixed numbers

— Rate of pest damage (D) was probably used in calculating
ET originally, but Cost and crop Value are likely to be out
of date

— Best bets

— Experimentation, record keeping and experience will
validate and/or refine

Economic thresholds expressed as:

* no. of pests per sample unit (e.g. #/m2(beat sheet), #/10
sweeps)

e % leaf area removed
e % defective/damaged seed (by weight or count)
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Presentation Notes
The vast majority of the thresholds available for grain pests were developed in the 70s – 90s, and all that we have access to is a fixed number. In some instances they may not be based on research to determine D, but based on the ‘best guess’ of experienced entomologists and agronomists.

Best bets are considered better than no threshold. Experience with managing the pest over a number of crops and seasons will give an agronomist a good feel as to whether they think the thresholds are ‘working’. To make this assessment it is necessary to keep good records of pest infestations in different crops, and review the crop yields in light of the infestations and other agronomic influences for the season. A more direct way of ‘testing’ the thresholds is to leave an unsprayed strip in fields where the decision to treat may have been considered marginal. Compare the yield from sprayed and unsprayed strips at the end of the season. This may give you a sense of whether your decision was the right one, or if you may have been able to delay the spray, or even not spray.


Decision Making @
Using economic thresholds
Use the appropriate sampling technique for the

threshold

Economic threshold
= economic breakeven point

Experience will inform use of fixed thresholds

Use calculators and ready reckoners where available
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Resources

WWW.IPMWORKSHOPS.COM.AU

Ready reckoners — major pests (handouts)

Updated pest management notes for:
Chickpea

Sorghum

Maize

Winter cereals

Sunflower

Summer pulse pest identification

Calculators — www.thebeatseet.com.au

Decision Making
for lnsect Management
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Presentation Notes
Online calculators at www.thebeatsheet.com.au

Helicoverpa in sorghum, chickpea, mungbean, soybean

Sorghum midge

Podsucking bugs in summer pulses

http://www.ipmworkshops.com.au/
http://www.thebeatseet.com.au/
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