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Project objectivesj j

• Assess value of disease losses to Australian oilseed 
crops to reflect the current situation
– present losses with current controls

l l f l l d– potential losses if current controls not applied

– value of control

E ti t th l l• Estimates are the average annual values
• Current pesticide use for disease control

•• Fully transparent to provide benchmark at 2010 and Fully transparent to provide benchmark at 2010 and 
allow future comparable assessmentsallow future comparable assessments
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Crop disease lossesCrop disease losses

• GRDC have used 1998 estimates of wheat diseaseGRDC have used 1998 estimates of wheat disease 
losses when deciding on funding priorities

• They asked us to update the wheat estimates y p
because:
– Changes to wheat area and production

– Changes in disease incidence and severity
• Management

• New pathogens and races• New pathogens and races

• Climate change

• Method fully transparent so that it can be updated 
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Why value disease losses?Why value disease losses?

Lyman (1918):Lyman (1918):
“How can we expect practical men to be 
properly impressed with the importance ofproperly impressed with the importance of 
our work and to vote large sums of money for 
its support when in place of facts we haveits support when in place of facts we have 
only vague guesses to give them and we do 
not take the trouble to make carefulnot take the trouble to make careful 
estimates.”
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2008‐09 study2008 09 study

• Estimated current and potential losses inEstimated current and potential losses in 
wheat and barley as average annual losses

• Provided estimates of fungicide use on these• Provided estimates of fungicide use on these 
crops

D li d h d l i l i f• Delivered methodology in electronic form to 
GRDC

• Reported as two GRDC bulletins and as 
refereed papers
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2009‐10 studies2009 10 studies
• Estimate current and potential p
losses from diseases of:

Pulses

OilseedsOilseeds
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Yield losses from crop diseasesYield losses from crop diseases

Crop Production Present loss Present lossCrop Production
($ million)

Present loss
($ million)

Present loss
(%)

heat 4680 913 20heat 4680 913 20

rley 1289 252 20

ld peas 165 40 24

ckpeas 83 13 16

pins 207 0.1 0.05

These are average annual values
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Crop Production Present loss Present lossCrop Production
($ million)

Present loss
($ million)

Present loss
(%)

heat 4680 913 20heat 4680 913 20

rley 1289 252 20

ld peas 165 40 24

ckpeas 83 13 16

pins 207 0.1 0.05

These are average annual values



MethodologyMethodology
The diseases are those known to occur in Australia, 
and which have caused loss or have attracted 
attention in one or more areas

h d ll d l l bThese data collected on an agro‐ecological zone basis
– incidence and severity of each disease with and without 
controlcontrol

– crop production, area and value

– fungicide useg



Pathogens and diseases of canolaPathogens and diseases of canola
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Estimating loss (%)Estimating loss (%)

LossLoss = incidence X severityLossLoss = incidence X severity

ncidence per crop area per yearncidence per crop area per year
= (incidence per year) X (area affected)= (incidence per year) X (area affected)

SeveritySeverity = loss in area affected when disease 
occurs



Agro ecological ZonesAgro ecological Zones

NorthernNorthern

ernern

SouthernSouthernR i SouthernSouthernRegions



Oilseed crops, pathogens and 
diseases

Crops Pathogens/diseases Agroecological zonesCrops

Canola

Soybean

Pathogens/diseases

30

34

Agroecological zones

13

12Soybean

Sunflower

inseed

34

31

12

9

Safflower



Pathogen and Disease DataPathogen and Disease Data
upplied by crop pathologists and agronomists familiar with the crop 
iseases in each zone

d i th f ith hi h di d b
cidence is the frequency with which disease caused by a pathogen occurs to its maximum potential in that 
one

• i the proportion of years that have weather conditions suitable for development of the disease

dence is the frequency with which disease caused by a 
hogen occurs to its maximum potential in that zone
. the proportion of years that have weather conditions 
verity is the proportion of yield loss caused by a pathogen 
years that are favourable for its development• i. the proportion of years that have weather conditions suitable for development of the disease

• ii. the proportion of the cropping area within the zone that is affected by the disease in years that are 
favourable for its development

everity is the proportion of yield loss caused by a pathogen in years that are favourable for its development

• i with no current controls in place

suitable for development of the disease
i. the proportion of the cropping area within the zone that 
s affected by the disease in years that are favourable for

years that are favourable for its development
i. with no current controls in place
ii. with current controls in place
tribution to control
f disease is controlled, the proportion of control that is • i. with no current controls in places affected by the disease in years that are favourable for p p

b di ( i t ) lt l ( t ti dd k



Crop production dataCrop production data
Average for recent multiple year period that 
gives a reliable view of current production, for 
each agro‐ecological zone

• area (hectares)

• yield (t/ha)

d ti (t )• production (tonnes)

• gross value ($)

Used 10 year period for wheat and barleyUsed 10‐year period for wheat and barley

Used 5‐year period for pulses

Sh ld 5Sh ld 5 i d f il d ?i d f il d ?



Estimating disease lossEstimating disease loss

ncidencencidence
% of years

% of area in those years

= % incidence/year

Severity
Potential (%)

Present (%)

% yield loss/year Incidence x Severity% yield loss/year = Incidence x Severity

(average per year)



Calculating yield lossCalculating yield loss

Current yield = Yieldwithout disease x (1‐ relative loss)Current yield     Yieldwithout disease  x  (1 relative loss)

Yield losses

Loss $/ha = %loss x Yield (t/ha) x price ($/t)Loss $/ha  = %loss x Yield (t/ha)  x  price ($/t)

Quality losses
– severity determines grade grade determines valueseverity determines grade, grade determines value

Total loss  =  Yield loss  +  Quality loss

Loss per ha x Zone crop area = Loss $ for zoneLoss per ha  x  Zone crop area =  Loss $ for zone



Quality LossesQuality Losses

As severity increases the disease may affectAs severity increases, the disease may affect 
seed appearance, size and other factors 
affecting marketing qualityaffecting marketing quality

We need to identify those diseases with We need to identify those diseases with 
potential to affect quality and developpotential to affect quality and developpotential to affect quality and develop potential to affect quality and develop 
relationship between severity and quality for relationship between severity and quality for 
oilseedsoilseedsoilseedsoilseeds



e.g. Quality losses in wheate.g. Quality losses in wheat



Fungicide treatments: WheatFungicide treatments: Wheat

a treated (%)

Northern Southern Western Australia

( )

 treatment 63 90 58 73

urrow application 1 12 13 10urrow application 1 12 13 10

r application 53 29 43 39

ungicide 19 0 16 9ungicide 19 0 16 9



Fungicide costs ($million)Fungicide costs ($million)

Region Wheat Barley

h 30 2Northern 30 2

Southern 62 16

Western 62 15

Australia 154 33Australia 154 33



Completing the data sheetsCompleting the data sheets
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Pathogens/diseases not on listPathogens/diseases not on list



Effects on qualityEffects on quality

Does anyone have any information on effectsDoes anyone have any information on effects 
of diseases on canola quality?
– Appearance– Appearance

– Seed size

Oil content– Oil content

– Toxins

th– other



Estimating pesticide useEstimating pesticide use



Estimating pesticide useEstimating pesticide use




