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“how can we expect practical men to be properly 
impressed with the importance of our work and to vote 
large sums of money for its support when in place of 
facts we have only vague guesses to give them and we 
do not take the trouble to make careful estimates.”

— lyman (1918)
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The current loss from diseases in the Australian oilseed 
industry averages $137 million per year, or 27.6 per cent of 
the gross value of oilseed production. These losses are due 
to diseases caused by fungi, nematodes, bacteria, viruses 
and phytoplasmas. Losses would be far higher without the 
current controls, for example the use of resistant varieties, 
rotation, paddock management and the use of pesticides. 
The Grains Research and Development Corporation (GRDC) 
is supporting much of the research and development of 
these disease controls.

The allocation of resources for the control of oilseed crop 
diseases, both at the grower level when deciding whether 
to control a particular disease and at the national level when 
allocating funds for research and development, depends on 
an assessment of the losses caused by these diseases.

The oilseed crops included in this study were canola, 
soybeans and sunflowers. A survey of plant pathologists 
across Australia estimated the disease losses to oilseed 
crops. An examination was made of the current costs of 
diseases and the potential costs if current control measures 
were not in place. The cost and application of pesticides 
to oilseed crops for disease control are estimated. These 
figures provide key insights into the importance of oilseed 
crop diseases in Australia.

This report focuses on the crops grown in the GRDC 
production regions. Where production occurs outside these 
regions, an allocation has been made to an adjoining region. 
In other cases, no information was available and the disease 
losses to those crops outside the GRDC production regions 
were not assessed.

Oilseed crops are grown throughout the cropping areas 
of Australia. Canola has the largest area with 1.26 million 
hectares, followed by sunflowers (50,000ha) and soybeans 
(27,000ha). For the five years ending 2008-09, their average 
gross value of production was $552 million per year from 
an average area of 1.3 million hectares. Within the GRDC 
regions, production was $495 million from 1.2 million 
hectares. The largest area was in the GRDC Southern 
Region with 652,000ha per year producing $217 million. The 
Western Region had 505,000ha producing $234 million and 
the Northern Region had 97,000ha producing $45 million.

This report estimates the status of oilseed disease losses 

in the first decade of the 21st century. The estimates of 
disease losses have been made using disease and crop 
production data collected for each agro-ecological zone 
where the oilseed crop was grown. These estimates have 
been aggregated for each of the GRDC regions and then for 
the GRDC area of Australia.

Within crops, the highest disease losses as a proportion 
of the gross value of the crop are in canola, with lower and 
similar losses in soybeans and sunflowers. The present 
loss in canola averages $131 million per year, or $113 per 
hectare. The per hectare loss is less in soybeans and 
sunflowers.

The potential loss from the most important disease 
affecting each crop exceeds the current loss from all 
diseases for that crop. The control of the major diseases 
affecting each oilseed crop has high value, and is the 
difference between the potential cost and the present cost.

Losses from the major diseases of each crop follow.

Canola
Canola is grown mostly in the Western and Southern regions 
with 43 and 55 per cent of the GRDC crop area. There is a 
small amount in the Northern Region.

The loss estimates were derived from a national survey 
of the incidence and severity of 34 canola diseases. The 
information was collected from the 13 agro-ecological zones 
where canola is grown in Australia, with the incidence and 
severity data in each zone supplied by 12 plant pathologists 
and agronomists familiar with the diseases. These data were 
combined with data on area, production and value of the 
crop to estimate the economic value of the losses.

Diseases cause an estimated current average annual loss 
of $131 million, or $113/ha, to the Australian canola industry. 
This loss is 28.3 per cent of the average annual value of the 
canola crop over a recent five-year period. Nationally, five 
diseases dominate these losses:

eXeCuTiVe suMMARy

Gross value of production of the oilseed crops for each 
region and for Australia (average of the five years 
ending 2008-09, $ million)

Region Canola Soybeans Sunflowers Total oilseed 
crops

Northern 14 9 22 45

Southern 214 2 1 217

Western 233 0 0 234

Total all regions 461 11 23 495

Non-GRDC areas 43 10 6 58

Australia 504 21 28 552

Values of present average annual losses caused by 
diseases to oilseed crops in Australia

Crop
Present loss per 

hectare ($)

Total present 
disease loss ($ 

million)

Loss as proportion 
of gross value of 

crop (%)

Canola 113 130.5 28.3

Soybeans 98 2.0 18.7

Sunflowers 88 4.2 18.4

Disease $/ha $ million

blackleg 66.44 76.6

beet western yellows 13.34 15.4

downy mildew 11.45 13.2

Sclerotinia stem rot 8.76 10.1

white leaf spot 6.59 7.6

Total losses from others 6.54 7.5

Total Present Loss 113.11 130.5



GRDC | 6 | CuRRenT AnD POTenTiAl COsTs fROM DiseAses Of OilseeD CROPs in AusTRAliA

If the current control measures were not in place, losses 
would be far higher. The magnitude of potential losses is 
shown by the loss estimates for the top five diseases when 
uncontrolled:

Current control practices have reduced the losses from 
these diseases considerably. Breeding, cultural measures 
and pesticides are generally used in conjunction, as shown 
by the following diseases:

Many canola crops in the Southern Region are treated 
with insecticides to control virus vectors and the cost of 
foliar fungicides is about $27 million per year, or $42/ha.

soybeans
Most soybeans are grown in the Northern Region, which 
has 84 per cent of the area sown, with the remainder in the 
Southern Region. Only small areas of seed crops are grown 
in the Western Region. There is a large area of soybeans 
grown outside the GRDC Regions so that this study has not 
assessed 35 per cent of the Australian soybean area.

The loss estimates were derived from a national survey 
of the incidence and severity of 34 soybean diseases. The 
information was collected from 11 agro-ecological zones 
where soybeans are grown, with the incidence and severity 
data in each zone supplied by four plant pathologists 
and breeders familiar with the diseases. These data were 
combined with data on area, production and value of the 
crop to estimate the economic value of the losses.

Diseases cause an estimated current average annual 
loss of $2.03 million, or $98/ha, to the Australian soybean 
industry. This loss is 18.7 per cent of the average annual 
value of the soybean crop over a recent five-year period. 
Nationally, these leading five diseases for present loss are:

If the current control measures were not in place, losses 
would be far higher. The magnitude of potential losses is 
shown by the loss estimates for the top five diseases when 
uncontrolled:

Current control practices have reduced disease losses 
considerably. Breeding, cultural measures and pesticides 
are generally used in conjunction, as shown by the following 
diseases: 

sunflowers
Sunflowers are grown overwhelmingly in the Northern 
Region, which has 95 per cent of the area sown in 
Australia and 97 per cent of the GRDC area. There is a 
small area in the Southern Region (three per cent of the 
Australian area), some seed crops in the Western Region 
and two per cent of the crop is in areas outside the 
GRDC zones.

The loss estimates were derived from a national survey 
of the incidence and severity of 32 sunflower diseases. 
The information was collected from six of the seven agro-
ecological zones where sunflowers are grown in Australia, 
with the incidence and severity data in each zone supplied 
by three plant pathologists familiar with the diseases. 
These data were combined with data on area, production 
and value of the crop to estimate the economic value of 
the losses.

Diseases cause an estimated current average annual 
loss of $4.2 million, or $88/ha, to the Australian sunflower 
industry. This loss is 18.4 per cent of the average annual 
value of the crop over a recent five-year period. Nationally, 

five diseases dominate these losses:
If the current control measures were not in place, losses 

would be far higher. The magnitude of potential losses is 

Disease $/ha $ million

Phomopsis pod and stem blight 18.50 0.4

phaseolorum pod and stem blight 12.81 0.3

glycinea bacterial blight 11.89 0.2

sojae pod and stem blight 8.74 0.2

rust 7.47 0.2

Total losses from others 38.45 0.8

Total Present loss 97.85 2.0

Disease $/ha $ million

powdery mildew 45.25 2.2

brown spot/blight 14.06 0.7

rust (helianthi) 6.58 0.3

Phomopsis stem canker 6.08 0.3

tobacco streak 3.99 0.2

Total losses from others 11.63 0.6

Total Present loss 87.60 4.2

Disease $/ha $ million

bacterial pustule 96.23 2.0

glycinea bacterial blight 55.00 1.2

rust 47.51 1.0

Phomopsis pod and stem blight 22.94 0.5

downy mildew 19.46 0.4

Disease $/ha $ million

blackleg 287.23 331.3

beet western yellows 66.69 76.9

Sclerotinia stem rot 34.61 39.9

hypocotyl rot 17.57 20.3

white leaf spot 13.80 15.9

Disease
Control value 

($million)
Contribution to control ($million) by

Breeding Cultural Pesticides

blackleg 254.6 123.6 63.8 67.2

beet western yellows 61.5 30.5 0.0 31.1

Sclerotinia stem rot 29.8 0.0 28.7 1.1

hypocotyl rot 16.2 0.0 16.2 0.0

white leaf spot 8.3 0.0 8.3 0.0

Disease
Control value 

($million)
Contribution to control ($million) by

Breeding Cultural Pesticides

bacterial pustule 1.96 1.88 0.08 0.00

glycinea bacterial blight 0.91 0.82 0.09 0.00

rust 0.84 0.55 0.00 0.29

downy mildew 0.38 0.27 0.11 0.00

Phytophthora root and stem rot 0.19 0.17 0.02 0.00
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shown by the loss estimates for the top five diseases when 
uncontrolled:

Current control practices have reduced the losses from 
these diseases considerably. Breeding, cultural measures 
and pesticides are generally used in conjunction, as shown 
by the following diseases:

Disease $/ha $ million

powdery mildew 93.83 4.5

brown spot/blight 55.41 2.7

Phomopsis stem canker 47.43 2.3

rust (helianthi) 28.06 1.3

Sclerotinia basal stalk rot 19.54 0.9

Disease
Control value 

($million)
Contribution to control ($million) by

Breeding Cultural Pesticides

powdery mildew 2.33 0.25 0.00 2.08

Phomopsis stem canker 1.98 0.20 1.78 0.00

brown spot/blight 1.98 0.79 1.19 0.00

rust (helianthi) 1.03 0.99 0.04 0.00

Sclerotinia basal stalk rot 0.84 0.00 0.84 0.00
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The Grains Research and Development Corporation (GRDC) 
has commissioned assessments of the disease losses to 
the Australian grains industry to assist decision-making 
for funding work on diseases of these crops. This report, 
the assessment of losses to oilseed crops, is the fourth 
such study. The first three studies found that losses to the 
Australian wheat industry averaged $913 million per year 
or 19.5 per cent of the value of production (Murray and 
Brennan 2009a, c), $252 million per year (19.6 per cent of 
the value of production) to the Australian barley industry 
(Murray and Brennan 2009b, 2010a) and $74 million per 
year (14.8 per cent of production) to the Australian pulse 
industry (Murray and Brennan 2012b).

This report uses the methods developed for wheat and 
barley (Murray and Brennan 2009a, b) to estimate the losses 
to the Australian oilseed industry. The crops assessed in this 
study are canola, soybeans and sunflower.

The following sections of this report describe the general 
methodology used to make the assessments and then 
each chapter presents the results for each crop. The crop 
sections contain:
n  average area, production, yield and value of the crop over 

a recent five-year period;
n  list of the pathogens and their diseases that were 

considered;
n  incidence and severity of the diseases in each production 

region;
n  potential and present yield loss as a percentage of yield 

and the value of this loss;
n value of the control of each disease; and
n  the present level of expenditure on fungicides on the crop 

(where available).
The appendices give more detailed data for each crop.
The aim of this study was to develop estimates of the 

importance of diseases to oilseed crops in a fully transparent 
manner to allow quick revision as new information becomes 
available. These estimates provide a benchmark to 
determine future changes.

This survey could not have been done without the 
cooperation of a large number of plant pathologists and 
other oilseed specialists throughout Australia. We are 
fortunate to have these experienced people to support 
the health of Australian oilseed crops. They are listed in 
Section 2. We thank them for their contributions. The results 
of this survey show the value of their work and that of 
their colleagues in plant breeding, agronomy, applied plant 
pathology and related disciplines.

The methodology follows that developed for our 
estimations of the losses from wheat, barley and pulse 
diseases (Murray and Brennan 2009a, b, c; 2012a, b). 
It is based on our previous work (Brennan and Murray 
1989, 1998), which in turn owes its existence to a 
question from Dr Howard Dengate and a book chapter by 
Professor John F. Brown (1975). Dr Chris Upper described 
the basic methodology of estimating disease importance 
on a whole crop basis to Gordon Murray while he was a 
student at the University of Wisconsin.

The data on area, yield, production and price has been 
obtained from a number of sources. The GRDC and Melinda 
Haley from Neil Clark and Associates provided the available 
data from the Australian Bureau of Statistics for the GRDC 
zones and regions.

We thank the GRDC for commissioning this report and 
providing funding to carry out this work.

1 inTRODuCTiOnACknOwleDGeMenTs
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from pulse diseases (Murray and Brennan 2012b). Although 
this approach lacks the high precision of the detailed 
experimental method, it permits estimates over large areas 
and comparisons of the likely losses from each disease.

The key processes involved in estimating the value of loss 
from diseases for a crop in Australia are:
1.  Identification of areas within the cropping belt with similar 

growing conditions (climate, soils, etc.).
2.  Estimation of the area, production and value of the crop 

within each area relevant to the time period of the loss 
estimation.

3.  Development of a list of the pathogens and their diseases 
known to occur in at least one part of Australia (estimates 
for the potential losses caused by exotic pathogens are 
not part of this study).

4.  Assessment of the potential losses caused in epidemics 
and the frequency of epidemics.

5. Identification of the control methods used and their costs.

2.2  Geographical regions and crop 
production data for survey

The geographical regions used for the surveys of diseases of 
the oilseed crops are the GRDC’s “agro-ecological zones”, 
which divide the cropping belt of Australia into areas of 
similar climate (Figure 2.1). These zones are grouped into 
three production regions, the Northern Region, Southern 
Region and Western Region (Table 2.1).

One or more oilseed crops, because of their diversity 
of growing requirements, occupy all of these zones. In 
addition, some growing areas for soybeans and sunflowers 
in the Northern Territory and coastal Queensland are not in 
any GRDC zone and we have recognised additional zones 
for these growing areas. These additional zones are defined 
for soybeans and sunflowers in the sections dealing with 
these crops. There were further areas where oilseeds were 
grown. While production data were obtained for these, 
disease data were not. These areas were excluded from the 
analysis of the effects of diseases on the crops. Production 
data for the “excluded areas” are given in sections 2.3, 3.2, 
4.2 and 5.2.

2.3  Production of oilseed crops in Australia
Oilseed crops are grown throughout the cropping areas of 
Australia. For the five years ending 2008-09, their average 
gross value of production was $552 million per year from 
an average area of 1.33 million hectares (Table 2.1). This 
compares with the gross value of wheat of $4,680 million 
per year from 11.9 million hectares per year (Murray and 
Brennan 2009a) and barley of $1,289 million per year from 
3.8 million hectares per year (Murray and Brennan 2009b) 
for the ten years ending 2007-08, and pulse crops of $503 
million per year for the five years ending 2008-09 (Murray 
and Brennan 2012b).

2.1  introduction
Estimates of disease losses should be fully transparent and 
documented; that is, the processes by which the data, 
assumptions and calculations are used to produce the 
final estimates should be clearly spelled out. This enables 
a critical appraisal by others and a recalculation of the 
estimates when new information becomes available.

James (1974) summarised two phases in disease-loss 
appraisal. The first is field experiments that characterise the 
relationship between disease and yield loss so that loss can 
be reliably estimated over a range of conditions. The second 
phase is assessment of disease with surveys over a number 
of fields. This phase requires considerable resources to 
provide information over a large area and over time.

Our early discussions with oilseed pathologists showed 
that only limited work has been done on the two phases, 
so that the experiments and observations required to satisfy 
James (1974) are not available for many of the recorded 
diseases of the oilseed crops in Australia. We have collected 
the available information, much of which are preliminary 
estimates based on limited field surveys. When detailed data 
are not available, Zadoks and Schein (1979) have argued 
that it is necessary to use the estimates of experts who 
“have built up enough experience to have some feeling for 
the effects of injuries and the resulting damages to the crop”.

Brennan and Murray (1989, 1998) and Dubin and Van 
Ginkel (1990) used such surveys and the opinions of 
experts in the field to estimate losses from wheat diseases 
over national and international crop areas. Murray and 
Brennan (2009a, b, c; 2010a) developed the method 
further to produce estimates of losses to wheat and barley 
in Australia and applied these methods to estimate losses 

2 MeThOD

WA Northern

WA Ord
Qld Atherton

Qld Burdekin

WA Eastern

WA Central
WA Sandplain-Mallee

SA-Vic Mallee

WA Mallee
SA Mid-North/Lower Yorke, Eyre

SA-Vic Bordertown
-Wimmera

Tas Grain

Vic High Rainfall

NSW-Vic
Slopes

NSW NW/Qld SW

NSW Central

NSW NE/
Qld SE

Qld Central

Figure 2.1 Agro-ecological zones of 
 the Australian cropping belt
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Most of the oilseed crop area is in the agro-ecological 
zones of the three GRDC regions (see section 2.2) but there 
is a small area outside these zones. Table 2.1 summarises 
the production data for the three GRDC Regions, the totals 
for the GRDC Regions, the data for the area outside the 
zones (“excluded areas”) and for Australia. This report deals 
with the effect of diseases on the crop area within the GRDC 
agro-ecological zones. Production of canola and sunflowers 
is relatively small in the “excluded areas”, which amount to 
5 per cent and 2 per cent, respectively, of the Australian 
crop area of these two crops. However, 35 per cent of the 
national soybean area, producing 47 per cent of harvest, is 
in the “excluded areas”.

Within the GRDC zones, the largest area of oilseed crops 
is in the GRDC Southern Region with 652,000 hectares per 
year producing a gross value of $217 million per year. The 
Western Region has 505,000 hectares with gross value of 
production of $234 million and the Northern Region has 
97,000 hectares with a gross value of $45 million (Table 2.1).

For the three GRDC Regions, canola has the highest 
gross value of $461 million from 1.2 million hectares. 
Gross values of soybeans and sunflowers are much 
less, $11 million from 18,000 hectares for soybeans and 
$23 million from 48,000 hectares for sunflowers (Table 2.1).

The three oilseeds are grown in the Northern Region. 
Sunflowers are the largest crop with 49 per cent of the 
oilseed area worth $22 million per year (Table 2.1). These are 
followed by canola (36 per cent) and soybeans (15 per cent).

The three crops are also grown in the Southern Region 
but canola is by far the dominant crop with 99 per cent of 
the area worth $214 million per year (Table 2.1).

Canola is the only one of the three oilseeds grown in the 
main cropping areas of Western Australia. The small areas 
for soybeans and sunflowers are seed crops grown in the 
WA Ord zone and the Northern Territory (see sections 4.2 
and 5.2). Canola production in the Western Region has a 
gross value of $233 million per year (Table 2.1).

2.4  Climate in the oilseed growing areas
Murray and Brennan (2009a) examined the likelihood that 
climatic conditions are changing to bring about changes 
in the spectrum of wheat diseases. They found that the 
potential losses from several wheat diseases had changed 
in the decade since their earlier estimates (Brennan and 
Murray 1998) and that these changes were consistent 
with the observed changes in temperature and rainfall in 
the wheat belt. The changes in rainfall and temperature 
observed across Australia since about 2000 are not uniform 
but generally show a warming and a drying in most of the 
cropping areas (Figures 3.1 to 3.4, Murray and Brennan 
2009a).

This is the first comprehensive estimation of losses 
caused by oilseed diseases across Australia. These 
estimates have been made considering the observed 
development of diseases since 2000. Earlier estimates are 
not available so that possible changes in diseases due to 
climate change cannot be estimated in this study. Based on 
the observed changes in wheat diseases, it is possible that 
oilseed diseases sensitive to temperature and moisture will 
have changed in severity, with some becoming more severe 
and others less so depending on their responses.

2.5  The diseases and their pathogens
Pathogens are the causes of disease. The extent of disease 
development depends on the host’s response to infection by 
the pathogen, how favourable are the seasonal conditions, 
overall climate and soil, and the management of the 
cropping system. This report deals with the losses caused 
by the diseases. However, because a disease may be called 
by different names, the name of the pathogen as well as the 
disease is given in the tables listing the diseases of each 
crop in the following sections.

The pathogens included in this study are those that have 
caused losses or have been of interest in one or more of 
the agro-ecological zones in Australia where oilseed crops 
are grown. The tables for each crop are not complete lists 

Table 2.1  Production of oilseed crops in the GRDC 
Regions and for Australia (mean of five years 
ending 2008-09)

Canola Soybeans Sunflowers

Total 
Oilseed 
Crops

Northern Region

area (’000 ha) 34.7 14.8 47.0 96.6

yield (t/ha) 1.06 1.74 1.06 1.16

production (’000 t) 36.9 25.8 49.6 112.4

gross value ($ milllion) 14.1 8.7 22.1 44.9

Southern Region

area (’000 ha) 648.3 2.5 1.3 652.1

yield (t/ha) 0.87 2.40 1.25 0.87

production (’000 t) 561.0 6.0 1.6 568.7

gross value ($ million) 213.9 2.0 0.7 216.6
Western Region

area (’000 ha) 505.0 0.3 0.1 505.4

yield (t/ha) 1.21 2.00 1.00 1.21

production (’000 t) 612.3 0.6 0.1 613.0

gross value ($ million) 233.4 0.2 0.0 233.7
Total All Regions

area (’000 ha) 1,188.0 17.7 48.4 1254.1

yield (t/ha) 1.02 1.84 1.06 1.03

production (’000 t) 1,210.3 32.5 51.4 1,294.1

gross value ($ million) 461.3 11.0 22.9 495.2
Excluded Areas

area (’000 ha) 68.8 9.4 1.0 79.3

yield (t/ha) 1.62 3.01 11.85 1.92

production (’000 t) 111.5 28.3 12.4 152.3

gross value ($mill) 42.5 9.6 5.5 57.6
Australia

area (’000 ha) 1,256.8 27.1 47.5 1331.4

yield (t/ha) 1.05 2.25 1.31 1.09

production (’000 t) 1,321.8 60.8 62.3 1,444.9

gross value ($ million) 503.9 20.5 27.7 552.1
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of all oilseed pathogens recorded in Australia. Similarly, the 
tables do not include pathogens not yet recorded in Australia. 
Respondents to the survey recorded whether the pathogen 
was present in the zone and if present, provided the incidence 
and loss estimates.

The names of the pathogens and their diseases used in 
this report are those generally accepted by taxonomists, plant 
pathologists and the farming industry in Australia. Where 
several pathogens cause diseases with the same common 
name, as occurs with the root lesion nematodes, we have 
added the species name of the nematode for clarity.

Most of the pathogens are widely distributed throughout 
the oilseed growing areas of Australia. However, the frequency 
that they cause noticeable disease and the damage caused 
varies between zones and Regions since pathogens can 
be and frequently are present in an area without causing 
significant disease. This report seeks to estimate these 
frequencies and losses under the present growing conditions.

The pathogens are grouped by the part of the plant 
affected by fungi, and then as nematodes, bacteria and 
viruses in the tables for each oilseed crop.

2.6  Potential and present disease losses
2.6.1  incidence and severity of disease
Average loss in a zone is determined by the incidence and the 
severity of a disease. Incidence is the frequency with which 
environmental conditions enable the disease to reach its 
maximum severity in that zone. Severity is the level of damage 
caused when the environmental conditions are favourable for 
their development. Often, only a proportion of the crop grown 
in a paddock will be affected in an outbreak.

Incidence as used in this report has two components: the 
frequency of years that favour development of the disease to 
damaging levels, and the proportion of the crop area affected 
in such a favourable year. Frequency of years is expressed 
as a percentage of years. The proportion of the crop area is 
that area of the zone where the disease develops in years 
conducive to it, expressed as a percentage of the oilseed 
crop area in the zone.

This survey assessed both potential severity, which is the 
severity reached in the absence of present controls, and 
present severity, which is the severity that occurs with the 
current control methods of resistant varieties, cultural methods 
and pesticides. The difference between potential and present 
severity is a measure of the effectiveness of current controls.

Severity is the loss caused by the disease in a year 
favourable for its development, assessed on a per paddock 
basis. It is expressed as a percentage of yield in the absence 
of disease.

Survey respondents were asked to consider the seasons 
since 2000 for incidence and severity so that the estimations 
would reflect current conditions.

2.6.2  estimating average yield loss
This use of incidence and severity means that the following 
assessments can be made. For a foliar fungal disease, for 
example, severe disease may develop in wet springs that 

occur in 40 per cent of years, affecting early sown crops 
that are 25 per cent of the crop area. Incidence is 40 per 
cent frequency in 25 per cent of the area, so that the 
average incidence of the disease affecting the crop is 10 per 
cent. When severe, loss on a susceptible variety may be 
40 per cent while current loss where most varieties grown 
are resistant is 5 per cent. Potential severity is 40 per cent 
while current severity is 5 per cent. The average potential 
yield loss is (10 per cent incidence × 40 per cent severity) or 
4 per cent, while average present yield loss is 0.5 per cent 
(10 per cent × 5 per cent).

For root disease, severe disease may develop following 
wet winters, which occur in 25 per cent of years, affecting 
early sown crops, once again occupying 25 per cent of 
the crop area. Average incidence is 25 per cent frequency 
in 25 per cent of the area (6.25 per cent). When severe, 
loss occurs in patches in the crop. With 25 per cent of the 
paddock having patches, the loss is 80 per cent. In this 
case, severity in affected paddocks would be 20 per cent 
(25 per cent × 80 per cent). The average potential yield loss 
would be 1.25 per cent (6.25 per cent × 20 per cent).

2.6.3  effects of quality loss
Some pathogens will reduce grain quality as well as 
reducing yield. Blemishes on seeds of some oilseeds can 
reduce the quality from human consumption grade to 
stockfeed, with a large reduction in value. Other blemishes 
or the presence of potentially toxic substances produced 
by some oilseed pathogens can further reduce the value 
of the grain. Diseases that restrict seed development 
can lead to reduced seed size and test weight, and to 
reduced oil content. The relationships between diseases 
and seed quality and price are unknown. This report does 
not estimate the value of quality losses. However, these 
additional losses are likely to be small in relation to the value 
of yield losses.

2.7  Control methods
Three broad categories of controls are available for oilseed 
diseases:
n  breeding (resistant cultivars);
n  cultural practices including stubble management, tillage 

and crop rotations; and
n  pesticides (fungicides applied as seed treatments, 

in-furrow and foliar sprays, and insecticides/miticides for 
vector control).
Survey respondents were asked to estimate the 

proportion of the current level of control obtained by each 
category to enable a broad estimate to be made of the 
value of each form of control.

For the pesticides category, the survey obtained 
information on the proportion of the crop in each zone 
treated with the various types of application methods, such 
as seed treatments, soil application and foliar sprays. The 
survey also looked at the cost per hectare of each of the 
controls applied, to enable estimates of the average total 
costs of pesticides applied to each crop.
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2.8  survey
The data were collected from plant pathologists and other 
researchers familiar with oilseed diseases in each agro-
ecological zone. The respondents are listed in Table 2.2. 
The responses were collated, checked for consistency 
and returned to the survey respondents for final checking 
if required. The results were tabulated for agro-ecological 
zones and form the base data for calculating the costs of 
diseases.

2.9  Calculating disease costs
In a production environment where a disease causes yield 
losses in the presence of current controls, there is an implied 
(higher) yield that would occur if that disease were fully 
controlled. From the observed current yield (with the disease) 
and the estimated yield reduction that has occurred, we can 
estimate the without-disease yield, and from that calculate 
the size and value of the losses occurring. The method used 
to estimate the size of the potential and current yield losses 
and the associated value of those losses is in Murray and 
Brennan (2009a).

Once the losses from yield have been estimated on a 
per-hectare basis, they are converted to aggregate losses 
in each zone by comparing the per-hectare losses to the 
number of hectares of the oilseed. Both the potential and 
the present losses are average annual losses.

As in Murray and Brennan (2009a), the value of the 
current control measures is the difference between no 
controls and the current controls in place. The value of the 
controls across a production zone is converted to a per-
hectare basis by dividing by the number of hectares in the 
zone.

Implicit in these estimations is the assumption that there 
is no interaction between diseases. However, if all diseases 
developed were uncontrolled, there would be significant 
interaction between them. The first to develop would be 
expected to have a greater effect on yield than subsequent 
diseases. The estimates of potential losses assume that for 
each disease, it is the only one that develops. Therefore, 
it is not appropriate to sum the total potential loss over all 
diseases.

For current losses, there would be far less interaction 
between diseases at those levels. In this case, we have 
assumed that it is possible to sum total present disease 
losses.

2.10  use of pesticides for control of 
oilseed diseases

Fungicides are commonly applied to oilseed crops to 
control diseases. However, little information is available 
publicly on the cost to farmers of those applications. Murray 
and Brennan (2009a, b) found that the cost of fungicide 

Table 2.2  Respondents to the survey of incidence, severity and control measures for diseases  
of oilseed crops for each agro-ecological zone
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Canola Brenda Coutts X X X X

Brian Field X

Barbara Howlett X X X X X

Roger Jones X X X X

Ravjit Khangura X X X X

Kurt Lindbeck X X

Steve Marcroft X X X X X

Gordon Murray X X

Trent Potter X X X X X

Rob Wilson X X X X X X X X X X

Angela Van De Wouw X X X X X

Vivienne Vanstone X X X X

Soybeans Andrew James X X X X X X X X X X X

Malcolm Ryley X X X X X X X X X X X

Murray Sharman X X X X X X X

John Thomas X X X X X X X

Sunflowers Murray Sharman X X X X

John Thomas X X X X

Sue Thompson X X X X X X
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applications to wheat and barley crops was $154 million per 
year ($12.89/ha) and $33 million ($8.81/ha), respectively.

The present study collected information that enables 
estimates of the aggregate expenditure on different forms of 
fungicides for canola disease control in Australia. While not 
a precise estimate, these figures provide a broad indication 
of the mix of fungicides used for disease controls in oilseed 
crops, and broad estimates of the amounts spent each year 
by farmers in controlling diseases in oilseeds. In the survey, 
responses on pesticide use were only received for canola. 
No estimates of pesticide use were made for soybeans and 
sunflowers.

Fungicides are applied to oilseed crops in two ways: 
(a) as seed treatments; and (b) as foliar sprays to growing 
crops. These can be used separately or in combination to 
provide protection to a crop. In addition, pesticides can 
be applied to control vectors, for example as aphicides for 
control of virus transmission.

Survey respondents were asked to identify the percentage 
of each crop that receives each form of fungicide treatment 
and pesticide in each agro-ecological zone with which 
they were familiar, and the estimated cost ($/ha) of each 
treatment. In addition, respondents were asked to estimate 
the percentage of the crop area that received no fungicide. 
Where precise data were not available, respondents were 
asked to provide their best estimates, after consultation with 
others as necessary. Where costings were not available from 
the respondent, values were used from advisory information 
or assumption was made that these costs would be the 
same as those in neighbouring zones. From these data, the 
total expenditure for canola in each agro-ecological zone 
was calculated, and then aggregated to the three major 
production Regions.
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3.1  introduction
Canola (Brassica napus) is grown in the winter cropping 
areas of Australia in each of the three GRDC production 
regions. The crop is sown from early autumn to early winter 
and harvested in late spring. Canola has high quality oil for 
human consumption and is an emerging biofuel industry. 
The meal after oil extraction is a high quality stockfeed.

This section contains:
n  average area, production, yield and value of canola over a 

recent five-year period;
n  a list of the diseases of canola that were considered;
n  the incidence and severity of the diseases in each 

production area;
n  the potential and present yield loss as a percentage of 

yield, effect on quality and the value of this loss;
n  overall control methods and their value for each disease; 

and
n  the present level of expenditure on pesticides on the crop.

3.2  Canola production
Estimation of the value of disease losses depends on 
base data on the area, yield and value of the crop. The 
production data for canola are for the year 2008-09. 
The average data for the five years ending in that year 
were calculated as representative of current production. 
Canola production data were obtained from Neil Clark 
and Associates sourced from the Australian Bureau of 
Statistics.

The average area, yield, production and value of canola 
in each agro-ecological zone are shown in Table 3.1 (see 
Appendix A for more details). There were 68,800ha of canola 
grown outside the GRDC agro-ecological zones, which was 
five per cent of the Australian crop area. This “excluded 
area” is not included in this report.

The average annual area of canola sown in the GRDC 
regions was 1.19 million hectares producing an average of 
1.21 million tonnes, with an overall average yield of 1.02t/ha.

The mean unit value of canola over the period was 
$381/t, giving an average gross value of production of 
$461 million per year.

Canola production was highest in the Southern Region 
with 54 per cent of the crop area, with 43 per cent of the 
crop area in the Western Region and 3 per cent in the 
Northern Region.

3.3  Diseases of canola
3.3.1 Canola diseases and their pathogens
There were 34 diseases of canola considered in this 
survey, comprising six necrotrophic leaf fungal diseases, 
three biotrophic leaf diseases, nine root and crown 
fungal diseases, 10 nematode diseases, two bacterial 

diseases, three viral diseases and one phytoplasma 
disease (Table 3.2).

The ‘Rhizoctonia spp.’ are grouped as one, but probably 
contain different anastomosis groups causing different 
symptoms ranging from damping off to root rot.

Recent studies of nematodes on canola have increased 
the number known to be associated with the crop but no 
work has yet been done on the damage, if any, caused. 
Several species of Pratylenchus nematodes attack crops 
and pastures, the species names were added to the 
common name ‘root lesion nematode’ for clarity.

Data on disease incidence, severity and control measures 
were obtained for all zones in the Southern and Western 
Regions where canola was grown. Only limited data on the 
presence of some diseases was available from the Northern 
Region zones where canola was grown (Table 3.1). Disease 
information and the respondents for each zone are in 
Table 2.1 and in Appendix B.

3.3.2 Distribution of the pathogens in Australia
Twenty-two of the 34 diseases surveyed were present in one 
or more of the regions in Australia. Three were present in 
all regions: Sclerotinia stem rot, blackleg and Phytophthora 
root rot.

There is no current work on canola diseases in the 
Northern Region. Data on presence of diseases was from an 
agronomist with a plant breeding company. Four diseases 
were reported as present, Sclerotinia stem rot, Fusarium 
damping off and root rot, blackleg and Phytophthora root rot 
(Table 3.2), with limited information on their incidence and 
severity (see Appendix B).

Incidence and severity data were provided for 18 
diseases in the Southern Region and for six in the Western 
Region. A further disease in the Southern Region and a 
further 11 diseases in the Western Region were reported as 
present with no further information on incidence and severity 
available (Table 3.2).

In the Southern Region, there were three necrotrophic leaf 
fungal diseases, three biotrophic leaf fungal diseases, eight 
root and crown fungal diseases, three nematodes and two 
viral diseases. No bacterial or phytoplasma diseases were 
reported (Table 3.2).

In the Western Region, there were two necrotrophic leaf 
fungal diseases, two biotrophic leaf fungal diseases, six 
root and crown fungal diseases, five nematodes and one 
viral disease. No bacterial or phytoplasma diseases were 
reported (Table 3.2).

The three Alternaria blights are difficult to distinguish 
in the field and little work appears to have been done 
in Australia on identifying which species of Alternaria is 
present. It is generally assumed that the species present 

3  CuRRenT AnD POTenTiAl lOsses fROM 
DiseAses Of CAnOlA
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is A. brassicae but more study is required. When breeding 
lines that had been selected for resistance to Alternaria 
blight in Canada were grown in the field at Wagga Wagga, 
they were severely affected by Alternaria blight. This implies 
that the cause of the blight in Canada is either a different 
species or a different pathogenic strain (Neil Wratten, 
personal communication).

Nematodes on canola are being studied in the Western 
Region. These have identified five nematodes present on 
canola and information on incidence and severity should 
become available from this work. Incidence and severity 
data were reported for three nematodes on canola in the 
Southern Region (Table 3.2).

3.4  incidence and severity of canola 
diseases

3.4.1  incidence of canola diseases
Incidence was assessed as the proportion of years that 
favoured development of the disease in each zone, and as 
the proportion of the crop area in the zone affected when 
the disease developed. These values were averaged for the 
region and Australia by weighting the area sown to the crop 
in each zone for which disease data were available, and are 
shown in Table 3.3.

There were no records of incidence in the Northern 
Region. The incidence records of the Southern and 

Western Regions, which have 97 per cent of the canola 
area, were used to make estimates of disease incidence 
for Australia.

For Australia, there were 10 diseases that occurred 
with a yearly incidence of 25 per cent or greater. Blackleg 
occurred at the highest annual incidence (99 per cent of 
years) followed by white leaf spot, Rhizoctonia damping 
off and root rot, and two root lesion nematodes, neglectus 
and thornei. Five diseases occurred over 25 per cent of the 
crop area in years favourable for their development: blackleg 
was the highest followed by white leaf spot, beet western 
yellows, downy mildew, Sclerotinia stem rot and the two root 
lesion nematodes (Table 3.3).

Within the Southern Region, there were eight diseases 
that occurred with a yearly incidence of 25 per cent or 
greater. Two root lesion nematodes neglectus and thornei 
occurred in all years followed by blackleg, downy mildew 
and stem nematode. Seven diseases occurred over 
25 per cent of the crop area in years favourable for their 
development: blackleg occurred most widely (93 per cent 
of the area) followed by downy mildew, white leaf spot, 
beet western yellows and the two root lesion nematodes, 
neglectus and thornei.

Within the Western Region, there were six diseases 
that occurred with a yearly incidence of 25 per cent or 
greater. Blackleg and beet western yellows occurred in all 

Table 3.1  Mean canola area, yield, production and value, by agro-ecological zone and GRDC region,  
2004-05 to 2008-09

Area Yield Production Gross value

(‘000 ha) (t/ha) (‘000 t) ($million)

Qld Burdekin 0.0 0.00 0.0 0.0

Qld Atherton 0.0 0.00 0.0 0.0

Queensland Central 0.0 1.25 0.1 0.0

NSW North-East/Queensland South-Easta 22.8 1.18 26.8 10.2

NSW North-West/Queensland South-Westa 11.9 0.85 10.1 3.8

TOTAL NORTHERN REGION 34.7 1.06 36.9 14.1

NSW Centrala 41.1 0.74 30.5 11.6

NSW-Victoria Slopesa 232.9 0.71 164.3 62.6

Victoria High Rainfalla 52.7 1.14 60.0 22.9

SA-Victoria Malleea 36.5 0.60 21.8 8.3

SA-Victoria Border-Wimmeraa 154.9 0.98 151.6 57.8

SA Mid-North/Lower Yorke, Eyrea 129.3 1.02 131.8 50.2

TAS Grain Growinga 0.9 1.27 1.1 0.4

TOTAL SOUTHERN REGION 648.3 0.87 561.0 213.9

WA Northerna 53.9 0.94 50.6 19.3

WA Centrala 268.0 1.25 335.8 128.0

WA Easterna 12.7 0.93 11.8 4.5

WA Sandplain-Malleea 170.3 1.26 214.2 81.6

WA Ord 0.0 0.00 0.0 0.0

Northern Territory Central (Katherine) 0.0 0.00 0.0 0.0

TOTAL WESTERN REGION 505.0 1.21 612.3 233.4

TOTAL ALL REGIONS 1,188.0 1.02 1,210.3 461.3

EXCLUDED AREAS 68.8 1.62 111.5 42.5

TOTAL AUSTRALIA 1,256.8 1.05 1,321.8 503.9
a: Disease data obtained for this zone
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Table 3.2 Canola diseases in this survey, their pathogens and their presencea in the GRDC Regions and Australia
Pathogen Disease Northern Southern Western Australia

NECROTROPHIC LEAF FUNGI

Alternaria brassicae Alternaria brassicae blight U Y U Y

Alternaria brassicicola Alternaria brassicicola blight U U U U

Alternaria raphani Alternaria raphani blight U U N N

Mycosphaerella capsellae white leaf spot U Y Y Y

Pyrenopeziza brassicae light leaf spot U N N N

Sclerotinia sclerotiorum Sclerotinia stem rot P Y Y Y

BIOTROPHIC LEAF FUNGI

Albugo candida white rust U Y N Y

Peronospora parasitica downy mildew U Y P Y

Erysiphe cruciferarum powdery mildew U P P P

ROOT AND CROWN FUNGI

Fusarium spp. Fusarium damping off/root rot P Y U Y

Leptosphaeria maculans blackleg P Y Y Y

Phytophthora megasperma Phytophthora root rot P Y P Y

Plasmodiophora brassicae club root U Y P Y

Pythium spp. Pythium damping off/root rot U Y P Y

Sclerotinia minor Sclerotinia crown rot U Y U Y

Verticillium dahliae Verticillium wilt U U N N

Rhizoctonia spp. Rhizoctonia damping off/root rot U Y Y Y

Rhizoctonia solani hypocotyl rot U Y Y Y

NEMATODES

Helicotylenchus sp. spiral nematode U U U U

Hemicriconemoides cocophillus sheath nematode U U U U

Pratylenchus neglectus root lesion nematode neglectus U Y P Y

Ditylenchus dipsaci stem nematode U Y N Y

Heterodera cruciferae cyst nematode U U N N

Heterodera schachtii sugar beet cyst nematode U U N N

Pratylenchus penetrans root lesion nematode penetrans U U P P

Pratylenchus teres root lesion nematode teres U U P P

Pratylenchus thornei root lesion nematode thornei U Y P Y

Radopholus sp. burrowing nematode U U P P

BACTERIA

Pseudomonas syringae pv. maculicola bacterial leaf spot U U N N

Xanthomonas campestris black rot U U U U

Ps. syringae pv. syringae syringae bacterial blight Y Y U Y

VIRUSES

Beet western yellow virus beet western yellows U Y Y Y

Cauliflower mosaic virus cauliflower mosaic U Y P Y

Turnip mosaic virus turnip mosaic U U N N

PHYTOPLASMAS

Aster yellows phytoplasma aster yellows U U N N
a: Y= present in region; P = present in region but no or incomplete data on incidence and severity; N = not recorded in region; U = unknown status

years, followed by Sclerotinia stem rot, white leaf spot and 
hypocotyl rot. Four diseases occurred over 25 per cent of 
the crop area in years favourable for their development: the 
highest was blackleg occurring over the entire area followed 
by beet western yellows, white leaf spot, Sclerotinia stem rot 
and hypocotyl rot.

3.4.2  severity of canola diseases
Severity was assessed as the percentage yield loss that 
occurred in affected crops in the zone in years favourable for 

development of the disease. Two assessments were made. 
The first was the potential severity, that is, the severity that 
would occur if current controls were not applied. The second 
was the present severity with current controls in place. These 
assessments were made at the zone level and aggregated to 
the region by weighting by area sown as in 3.4.1.

No severity assessments were made in the Northern 
Region. Estimates for the Southern and Western Regions, 
which had 97 per cent of the canola area in the GRDC 
Regions, were used to estimate disease severity for Australia.
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For Australia, five diseases have the potential to 
cause 10 per cent or more yield loss in years when they 
developed. The highest is blackleg (72 per cent) followed 
by Sclerotinia stem rot, beet western yellows, hypocotyl 
rot, and Rhizoctonia damping off and root rot. One 
disease has a present severity greater than 10 per cent, 
blackleg with 16 per cent. It is followed by Sclerotinia stem 
rot, Rhizoctonia damping off, beet western yellows and 
hypocotyl rot (Table 3.4).

In the Southern Region, three diseases have potential 

yield losses of more than 10 per cent in years when they 
developed. The highest was blackleg with 71 per cent yield 
loss followed by Rhizoctonia damping off and Sclerotinia 
stem rot. No diseases have a present severity of more than 
10 per cent yield loss. The highest was blackleg with 8 per 
cent, followed by downy mildew and Rhizoctonia damping 
off and root rot (Table 3.4).

In the Western Region, five diseases have potential 
yield losses of more than 10 per cent in years when they 
developed: blackleg (75 per cent), hypocotyl rot, beet 

Table 3.3  Incidence of canola diseases as a proportion of years when disease occurs (%) and as a proportion  
of the crop area affected when the disease develops (%) in the GRDC Regions and Australia

Disease
Northern Southern Western Australia

Years Area Years Area Years Area Years Area

NECROTROPHIC LEAF FUNGI

Alternaria brassicae blight - - 28.4 17.4 - - 15.9 9.8

Alternaria brassicicola blight - - - - - - - -

Alternaria raphani blight - - - - 0.0 0.0 0.0 0.0

white leaf spot - - 78.4 64.5 80.0 50.0 79.1 58.1

light leaf spot - - 0.0 0.0 0.0 0.0 0.0 0.0

Sclerotinia stem rot - - 20.0 26.7 98.7 41.6 54.5 33.2

BIOTROPHIC LEAF FUNGI

white rust - - 10.6 2.1 0.0 0.0 5.9 1.2

downy mildew - - 95.9 76.4 - - 53.9 43.0

powdery mildew - - - - - - - -

ROOT AND CROWN FUNGI

Fusarium damping off/root rot - - 5.8 0.3 - - 3.2 0.2

blackleg - - 97.7 93.0 100.0 99.5 98.7 95.8

Phytophthora root rot - - 0.1 0.0 - - 0.1 0.0

club root - - 5.3 1.4 - - 3.0 0.8

Pythium damping off/root rot - - 18.4 13.0 - - 10.4 7.3

Sclerotinia crown rot - - 13.1 3.5 - - 7.4 2.0

Verticillium wilt - - - - 0.0 0.0 0.0 0.0

Rhizoctonia damping off/root rot - - 80.6 17.6 46.8 14.8 65.8 16.3

hypocotyl rot - - 0.1 0.0 76.8 21.7 33.7 9.5

NEMATODES

spiral nematode - - - - - - - -

sheath nematode - - - - - - - -

root lesion nematode neglectus - - 99.9 30.0 - - 56.1 16.8

stem nematode - - 93.5 4.7 0.0 0.0 52.6 2.6

cyst nematode - - - - 0.0 0.0 0.0 0.0

sugar beet cyst nematode - - - - 0.0 0.0 0.0 0.0

root lesion nematode penetrans - - - - - - - -

root lesion nematode teres - - - - - - - -

root lesion nematode thornei - - 99.9 30.0 - - 56.1 16.8

burrowing nematode - - - - - - - -

BACTERIA

bacterial leaf spot - - - - 0.0 0.0 0.0 0.0

black rot - - - - - - - -

VIRUSES

beet western yellows - - 21.2 34.8 100.0 65.1 55.7 48.1

cauliflower mosaic - - 13.6 17.4 - - 7.7 9.8

turnip mosaic - - - - 0.0 0.0 0.0 0.0

PHYTOPLASMAS

aster yellows - - - - 0.0 0.0 0.0 0.0
- No data available
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western yellows, Sclerotinia stem rot and Rhizoctonia 
damping off and root rot. Three diseases have a present 
severity of more than 10 per cent yield loss: blackleg (25 per 
cent), hypocotyl rot and beet western yellows (Table 3.4).

3.5  losses from canola diseases
3.5.1  Potential and present percentage yield 

losses
The average annual yield loss was calculated from the 
incidence and severity data (see Section 2.6 for the method). 
The potential severity was used to calculate the potential 
losses if current controls were not used and the present 
severity to calculate present losses with current control 
measures.

Table 3.4  Potential and present severity of canola diseases (percentage yield loss in years suitable  
for disease development) in the GRDC Regions and Australia

Disease
Northern Southern Western Australia

Potential Present Potential Present Potential Present Potential Present

NECROTROPHIC LEAF FUNGI

Alternaria brassicae blight - - 2.7 2.7 - - 1.5 1.5

Alternaria brassicicola blight - - - - - - - -

Alternaria raphani blight - - - - 0.0 0.0 0.0 0.0

white leaf spot - - 4.9 4.9 9.9 1.0 7.1 3.2

light leaf spot - - 0.0 0.0 0.0 0.0 0.0 0.0

Sclerotinia stem rot - - 14.4 4.4 39.6 9.9 25.4 6.8

BIOTROPHIC LEAF FUNGI

white rust - - 0.2 0.2 0.0 0.0 0.1 0.1

downy mildew - - 7.3 7.3 - - 4.1 4.1

powdery mildew - - - - - - - -

ROOT AND CROWN FUNGI

Fusarium damping off/root rot - - 0.6 0.0 - - 0.3 0.0

blackleg - - 71.3 8.0 75.2 25.3 73.0 15.6

Phytophthora root rot - - 0.0 0.0 - - 0.0 0.0

club root - - 0.0 0.0 - - 0.0 0.0

Pythium damping off/root rot - - 0.8 0.2 - - 0.4 0.1

Sclerotinia crown rot - - 2.6 1.0 - - 1.5 0.6

Verticillium wilt - - - - 0.0 0.0 0.0 0.0

Rhizoctonia damping off/root rot - - 17.4 5.0 18.9 5.0 18.1 5.0

hypocotyl rot - - 0.0 0.0 50.0 10.0 21.9 4.4

NEMATODES

spiral nematode - - - - - - - -

sheath nematode - - - - - - - -

root lesion nematode neglectus - - 0.0 0.0 - - 0.0 0.0

stem nematode - - 4.7 4.7 0.0 0.0 2.6 2.6

cyst nematode - - - - 0.0 0.0 0.0 0.0

sugar beet cyst nematode - - - - 0.0 0.0 0.0 0.0

root lesion nematode penetrans - - - - - - - -

root lesion nematode teres - - - - - - - -

root lesion nematode thornei - - 0.0 0.0 - - 0.0 0.0

burrowing nematode - - - - - - - -

BACTERIA

bacterial leaf spot - - - - 0.0 0.0 0.0 0.0

black rot - - - - - - - -

VIRUSES

beet western yellows - - 4.7 1.0 50.0 10.0 24.5 4.9

cauliflower mosaic - - 2.7 0.9 - - 1.5 0.5

turnip mosaic - - - - 0.0 0.0 0.0 0.0

PHYTOPLASMAS

aster yellows - - - - 0.0 0.0 0.0 0.0
- No data available
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Table 3.5  Potential and present average annual yield losses (percentage) from canola diseases  
by GRDC Regions and Australia

Disease
Northern Southern Western Australia

Potential Present Potential Present Potential Present Potential Present

NECROTROPHIC LEAF FUNGI

Alternaria brassicae blight - - 0.1 0.1 - - 0.1 0.1

Alternaria brassicicola blight - - - - - - - -

Alternaria raphani blight - - - - 0.0 0.0 0.0 0.0

white leaf spot - - 2.9 2.9 3.9 0.4 3.4 1.8

light leaf spot - - 0.0 0.0 0.0 0.0 0.0 0.0

Sclerotinia stem rot - - 0.9 0.3 16.6 4.1 7.8 2.0

SUB TOTAL 0.0 3.3 4.5 3.9

BIOTROPHIC LEAF FUNGI

white rust - - 0.0 0.0 0.0 0.0 0.0 0.0

downy mildew - - 5.7 5.7 - - 3.2 3.2

powdery mildew - - - - - - - -

SUB TOTAL 0.0 5.7 0.0 3.2

ROOT AND CROWN FUNGI

Fusarium damping off/root rot - - 0.0 0.0 - - 0.0 0.0

blackleg - - 67.5 7.6 74.9 25.2 70.8 15.3

Phytophthora root rot - - 0.0 0.0 - - 0.0 0.0

club root - - 0.0 0.0 - - 0.0 0.0

Pythium damping off/root rot - - 0.0 0.0 - - 0.0 0.0

Sclerotinia crown rot - - 0.0 0.0 - - 0.0 0.0

Verticillium wilt - - - - 0.0 0.0 0.0 0.0

Rhizoctonia damping off/root rot - - 2.6 0.8 1.4 0.4 2.1 0.6

hypocotyl rot - - 0.0 0.0 8.5 1.7 3.7 0.7

SUB TOTAL 0.0 8.4 27.3 16.7

NEMATODES

spiral nematode - - - - - - - -

sheath nematode - - - - - - - -

root lesion nematode neglectus - - 0.0 0.0 - - 0.0 0.0

stem nematode - - 0.2 0.2 0.0 0.0 0.1 0.1

cyst nematode - - - - 0.0 0.0 0.0 0.0

sugar beet cyst nematode - - - - 0.0 0.0 0.0 0.0

root lesion nematode penetrans - - - - - - - -

root lesion nematode teres - - - - - - - -

root lesion nematode thornei - - 0.0 0.0 - - 0.0 0.0

burrowing nematode - - - - - - - -

SUB TOTAL 0.0 0.2 0.0 0.1

BACTERIA

bacterial leaf spot - - - - 0.0 0.0 0.0 0.0

black rot - - - - - - - -

SUB TOTAL 0.0 0.0 0.0 0.0

VIRUSES

beet western yellows - - 0.4 0.1 32.5 6.5 14.5 2.9

cauliflower mosaic - - 0.1 0.0 - - 0.0 0.0

turnip mosaic - - - - 0.0 0.0 0.0 0.0

SUB TOTAL 0.0 0.1 6.5 2.9

PHYTOPLASMAS

aster yellows - - - - 0.0 0.0 0.0 0.0

SUB TOTAL 0.0 0.0 0.0 0.0

TOTAL 0.0 17.8 38.3 26.8

- No data available
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There were no disease incidence and severity estimates 
for the Northern Region, therefore data from the Southern 
and Western Regions, which contains 97 per cent of the 
canola area in the GRDC Regions, were used to estimate 
disease losses for Australia.

For Australia, two diseases had potential average annual 
yield losses greater than 10 per cent, blackleg (71 per cent) 
and beet western yellows (15 per cent). These were followed 
by Sclerotinia stem rot, hypocotyl rot and white leaf spot. 
Only blackleg had a present average annual yield loss of 
more than 10 per cent (15 per cent), and was followed by 
downy mildew, beet western yellows, Sclerotinia stem rot 
and white leaf spot (Table 3.5).

In the Southern Region, only blackleg had a potential 
average annual yield loss of more than 10 per cent with 
68 per cent. It was followed by downy mildew (6 per cent), 
white leaf spot, Rhizoctonia damping off and root rot, and 
Sclerotinia stem rot. With current disease controls, the 
highest present average annual yield loss was blackleg 
with 8 per cent, followed by downy mildew, white leaf spot, 
Rhizoctonia damping off and root rot, and Sclerotinia stem 
rot (Table 3.5).

In the Western Region, three diseases had a potential 
average annual yield loss of more than 10 per cent: blackleg 
(75 per cent loss) followed by beet western yellows and 
Sclerotinia stem rot. With current disease controls, blackleg 
was the highest with 25 per cent present average annual 
loss followed by beet western yellows, Sclerotinia stem rot, 
hypocotyl rot and white leaf spot (Table 3.5).

For Australia, the total present average annual yield loss 
from all diseases was 26.8 per cent. Root and crown fungal 
diseases were the highest with 16.7 per cent followed by 
necrotrophic leaf fungi (3.9 per cent) biotrophic leaf fungi 
(3.2 per cent), viruses (2.9 per cent) and nematodes (0.1 per 
cent). No losses were found for bacteria and phytoplasmas 
(Table 3.5).

3.5.2  Quality effects of diseases on canola
Canola is grown for oil for human consumption and potential 
industrial and fuel uses and for meal for stockfeed. There 
is a price bonus of 1.5 per cent for each 1 per cent of oil 
content greater than 42 per cent and a price penalty of 
1.5 per cent for each 1 per cent less than 42 per cent of 
the seed. In addition, the harvested seed must have a test 
weight of at least 62 kg/hL to be accepted.

Diseases such as blackleg and Sclerotinia stem rot affect 
yield by reducing the number of seeds – the whole plant or 
branch is killed before seed set, and also restricts seed size 
and oil content when less severe. Other diseases affecting 
the leaves may also have similar effects but, as with the first 
two, the relationships between diseases and seed size and 
oil content are vague.

Relationships between diseases and seed quality are not 
available. We have not attempted to estimate the reduction 
in quality and its value. The estimates of disease losses are 
conservative because the quality effect has not been added 
to the yield effect. However, the effect is likely to be small in 

practice because it would be a percentage of the severely 
reduced yield, so that the value of yield loss would far 
exceed the value of quality loss.

3.5.3  Value of losses from canola diseases
The value of these yield losses was calculated by relating the 
percentage losses to the gross value of canola production 
in each zone, using the average value of canola, over a five-
year period (see Section 3.2). The loss was calculated on a 
per hectare basis and on an aggregate basis for each zone 
for which disease data were available, then for each GRDC 
region and nationally.

The potential losses estimated for each disease are in 
Table 3.6 ($ per hectare) and Table 3.7 (aggregate losses). 
For Australia, the five major diseases by potential loss on a 
per hectare basis and their total cost to the industry are:

The present losses estimated for each disease are in 
Table 3.6 ($ per hectare) and Table 3.7 (aggregate losses). 
For Australia, the five major diseases by average annual 
present loss on a per hectare basis and their total cost to 
the industry are:

These five diseases account for over 94 per cent of the 
total present losses. As for the potential losses, blackleg 
dominates the present losses.

3.6  Value of control of canola diseases
The value of present controls of canola diseases is the 
difference between the potential average annual loss when 
current control practices were not in place and the present 
average annual loss with current controls in place. Estimates 
of the value of control for each disease surveyed on a per 
hectare basis and the total value for the production regions 
and Australia are in Table 3.8.

For diseases with high potential loss and effective 
control, the value of control is high. For Australia, the 
leading diseases in terms of value of control are blackleg 
($254.6 million), beet western yellows ($61.5 million), 
Sclerotinia stem rot ($29.8 million), hypocotyl rot 
($16.2 million) and white leaf spot ($8.3 million).

Disease $/ha $ million

blackleg 287.23 331.3

beet western yellows 66.69 76.9

Sclerotinia stem rot 34.61 39.9

hypocotyl rot 17.57 20.3

white leaf spot 13.80 15.9

Disease $/ha $ million

blackleg 66.44 76.6

beet western yellows 13.34 15.4

downy mildew 11.45 13.2

Sclerotinia stem rot 8.76 10.1

white leaf spot 6.59 7.6

Total losses from others 6.54 7.5

Total Present Loss 113.11 130.5
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Table 3.6 Potential and present average annual costs ($/ha) from canola diseases by GRDC Regions and Australia

Disease
Northern Southern Western Australia

Potential Present Potential Present Potential Present Potential Present

NECROTROPHIC LEAF FUNGI

Alternaria brassicae blight - - 0.41 0.41 - - 0.23 0.23

Alternaria brassicicola blight - - - - - - - -

Alternaria raphani blight - - - - 0.00 0.00 0.00 0.00

white leaf spot - - 10.29 10.29 18.31 1.83 13.80 6.59

light leaf spot - - 0.00 0.00 0.00 0.00 0.00 0.00

Sclerotinia stem rot - - 3.09 0.97 75.07 18.76 34.61 8.76

SUB TOTAL 0.00 11.67 20.59 15.58

BIOTROPHIC LEAF FUNGI

white rust - - 0.01 0.01 0.00 0.00 0.00 0.00

downy mildew - - 20.37 20.37 - - 11.45 11.45

powdery mildew - - - - - - - -

SUB TOTAL 0.00 20.37 0.00 11.45

ROOT AND CROWN FUNGI

Fusarium damping off/root rot - - 0.06 0.00 - - 0.04 0.00

blackleg - - 237.05 26.72 351.66 117.43 287.23 66.44

Phytophthora root rot - - 0.00 0.00 - - 0.00 0.00

club root - - 0.00 0.00 - - 0.00 0.00

Pythium damping off/root rot - - 0.12 0.05 - - 0.07 0.03

Sclerotinia crown rot - - 0.09 0.03 - - 0.05 0.02

Verticillium wilt - - - - 0.00 0.00 0.00 0.00

Rhizoctonia damping off/root rot - - 8.66 2.70 6.81 1.71 7.85 2.27

hypocotyl rot - - 0.00 0.00 40.13 8.03 17.57 3.51

SUB TOTAL 0.00 29.51 127.17 72.27

NEMATODES

spiral nematode - - - - - - - -

sheath nematode - - - - - - - -

root lesion nematode neglectus - - 0.00 0.00 - - 0.00 0.00

stem nematode - - 0.78 0.78 0.00 0.00 0.44 0.44

cyst nematode - - - - 0.00 0.00 0.00 0.00

sugar beet cyst nematode - - - - 0.00 0.00 0.00 0.00

root lesion nematode penetrans - - - - - - - -

root lesion nematode teres - - - - - - - -

root lesion nematode thornei - - 0.00 0.00 - - 0.00 0.00

burrowing nematode - - - - - - - -

SUB TOTAL 0.00 0.78 0.00 0.44

BACTERIA

bacterial leaf spot - - - - 0.00 0.00 0.00 0.00

black rot - - - - - - - -

SUB TOTAL 0.00 0.00 0.00 0.00

VIRUSES

beet western yellows - - 1.19 0.24 150.79 30.16 66.69 13.34

cauliflower mosaic - - 0.25 0.07 - - 0.14 0.04

turnip mosaic - - - - 0.00 0.00 0.00 0.00

SUB TOTAL 0.00 0.31 30.16 13.38

PHYTOPLASMAS

aster yellows - - - - 0.00 0.00 0.00 0.00

SUB TOTAL 0.00 0.00 0.00 0.00

TOTAL 0.00 62.63 177.93 113.11
- No data available
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Table 3.7  Aggregate potential and present average annual costs ($ million) from canola diseases  
by GRDC Regions and Australia

Disease
Northern Southern Western Australia

Potential Present Potential Present Potential Present Potential Present

NECROTROPHIC LEAF FUNGI

Alternaria brassicae blight - - 0.3 0.3 - - 0.3 0.3

Alternaria brassicicola blight - - - - - - - -

Alternaria raphani blight - - - - 0.0 0.0 0.0 0.0

white leaf spot - - 6.7 6.7 9.2 0.9 15.9 7.6

light leaf spot - - 0.0 0.0 0.0 0.0 0.0 0.0

Sclerotinia stem rot - - 2.0 0.6 37.9 9.5 39.9 10.1

SUB TOTAL 0.0 7.6 10.4 18.0

BIOTROPHIC LEAF FUNGI

white rust - - 0.0 0.0 0.0 0.0 0.0 0.0

downy mildew - - 13.2 13.2 - - 13.2 13.2

powdery mildew - - - - - - - -

SUB TOTAL 0.0 13.2 0.0 13.2

ROOT AND CROWN FUNGI

Fusarium damping off/root rot - - 0.0 0.0 - - 0.0 0.0

blackleg - - 153.7 17.3 177.6 59.3 331.3 76.6

Phytophthora root rot - - 0.0 0.0 - - 0.0 0.0

club root - - 0.0 0.0 - - 0.0 0.0

Pythium damping off/root rot - - 0.1 0.0 - - 0.1 0.0

Sclerotinia crown rot - - 0.1 0.0 - - 0.1 0.0

Verticillium wilt - - - - 0.0 0.0 0.0 0.0

Rhizoctonia damping off/root rot - - 5.6 1.7 3.4 0.9 9.1 2.6

hypocotyl rot - - 0.0 0.0 20.3 4.1 20.3 4.1

SUB TOTAL 0.0 19.1 64.2 83.3

NEMATODES

spiral nematode - - - - - - - -

sheath nematode - - - - - - - -

root lesion nematode neglectus - - 0.0 0.0 - - 0.0 0.0

stem nematode - - 0.5 0.5 0.0 0.0 0.5 0.5

cyst nematode - - - - 0.0 0.0 0.0 0.0

sugar beet cyst nematode - - - - 0.0 0.0 0.0 0.0

root lesion nematode penetrans - - - - - - - -

root lesion nematode teres - - - - - - - -

root lesion nematode thornei - - 0.0 0.0 - - 0.0 0.0

burrowing nematode - - - - - - - -

SUB TOTAL 0.0 0.5 0.0 0.5

BACTERIA

bacterial leaf spot - - - - 0.0 0.0 0.0 0.0

black rot - - - - - - - -

SUB TOTAL 0.0 0.0 0.0 0.0

VIRUSES

beet western yellows - - 0.8 0.2 76.1 15.2 76.9 15.4

cauliflower mosaic - - 0.2 0.0 - - 0.2 0.0

turnip mosaic - - - - 0.0 0.0 0.0 0.0

SUB TOTAL 0.0 0.2 15.2 15.4

PHYTOPLASMAS

aster yellows - - - - 0.0 0.0 0.0 0.0

SUB TOTAL 0.0 0.0 0.0 0.0

TOTAL 0.0 40.6 89.8 130.5

- No data available
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Table 3.8  Value of current disease control practices in canola per hectare and per region  
by GRDC Region and Australia

Disease
Per hectare ($) Total ($ million)

Northern Southern Western Australia Northern Southern Western Australia

NECROTROPHIC LEAF FUNGI

Alternaria brassicae blight - 0.00 - 0.00 - 0.0 - 0.0

Alternaria brassicicola blight - - - - - - - -

Alternaria raphani blight - - 0.00 0.00 - - 0.0 0.0

white leaf spot - 0.00 16.48 7.22 - 0.0 8.3 8.3

light leaf spot - 0.00 0.00 0.00 - 0.0 0.0 0.0

Sclerotinia stem rot - 2.12 56.31 25.85 - 1.4 28.4 29.8

BIOTROPHIC LEAF FUNGI

white rust - 0.00 0.00 0.00 - 0.0 0.0 0.0

downy mildew - 0.00 - 0.00 - 0.0 - 0.0

powdery mildew - - - - - - - -

ROOT AND CROWN FUNGI

Fusarium damping off/root rot - 0.06 - 0.04 - 0.0 - 0.0

blackleg - 210.33 234.22 220.79 - 136.4 118.3 254.6

Phytophthora root rot - 0.00 - 0.00 - 0.0 - 0.0

club root - 0.00 - 0.00 - 0.0 - 0.0

Pythium damping off/root rot - 0.06 - 0.04 - 0.0 - 0.0

Sclerotinia crown rot - 0.06 - 0.03 - 0.0 - 0.0

Verticillium wilt - - 0.00 0.00 - - 0.0 0.0

Rhizoctonia damping off/root rot - 5.96 5.10 5.58 - 3.9 2.6 6.4

hypocotyl rot - 0.00 32.10 14.06 - 0.0 16.2 16.2

NEMATODES

spiral nematode - - - - - - - -

sheath nematode - - - - - - - -

root lesion nematode neglectus - 0.00 - 0.00 - 0.0 - 0.0

stem nematode - 0.00 0.00 0.00 - 0.0 0.0 0.0

cyst nematode - - 0.00 0.00 - - 0.0 0.0

sugar beet cyst nematode - - 0.00 0.00 - - 0.0 0.0

root lesion nematode penetrans - - - - - - - -

root lesion nematode teres - - - - - - - -

root lesion nematode thornei - 0.00 - 0.00 - 0.0 - 0.0

burrowing nematode - - - - - - - -

BACTERIA

bacterial leaf spot - - 0.00 0.00 - - 0.0 0.0

black rot - - - - - - - -

VIRUSES

beet western yellows - 0.95 120.63 53.35 - 0.6 60.9 61.5

cauliflower mosaic - 0.19 - 0.10 - 0.1 - 0.1

turnip mosaic - - 0.00 0.00 - - 0.0 0.0

PHYTOPLASMAS

aster yellows - - 0.00 0.00 - - 0.0 0.0

- No data available
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Table 3.9 Value of different forms of canola disease control in Australia

Disease
Cost/value ($ million) Contribution (%) Contribution ($ million)

Potential Present Control Breeding Cultural Pesticide Breeding Cultural Pesticide

NECROTROPHIC LEAF FUNGI

Alternaria brassicae blight 0.3 0.3 0.0 0.0 0.0 0.0

Alternaria brassicicola blight - - - - - -

Alternaria raphani blight 0.0 0.0 0.0 0.0 0.0 0.0

white leaf spot 15.9 7.6 8.3 0 100 0 0.0 8.3 0.0

light leaf spot 0.0 0.0 0.0 0.0 0.0 0.0

Sclerotinia stem rot 39.9 10.1 29.8 0 96 4 0.0 28.7 1.1

BIOTROPHIC LEAF FUNGI

white rust 0.0 0.0 0.0 0.0 0.0 0.0

downy mildew 13.2 13.2 0.0 0.0 0.0 0.0

powdery mildew - - - - - -

ROOT AND CROWN FUNGI

Fusarium damping off/root rot 0.0 0.0 0.0 0 59 41 0.0 0.0 0.0

blackleg 331.3 76.6 254.6 49 25 26 123.6 63.8 67.2

Phytophthora root rot 0.0 0.0 0.0 0.0 0.0 0.0

club root 0.0 0.0 0.0 0.0 0.0 0.0

Pythium damping off/root rot 0.1 0.0 0.0 0 60 40 0.0 0.0 0.0

Sclerotinia crown rot 0.1 0.0 0.0 0 100 0 0.0 0.0 0.0

Verticillium wilt 0.0 0.0 0.0 0.0 0.0 0.0

Rhizoctonia damping off/root rot 9.1 2.6 6.4 0 79 21 0.0 5.1 1.3

hypocotyl rot 20.3 4.1 16.2 0 100 0 0.0 16.2 0.0

NEMATODES

spiral nematode - - - - - -

sheath nematode - - - - - -

root lesion nematode neglectus 0.0 0.0 0.0 0.0 0.0 0.0

stem nematode 0.5 0.5 0.0 0.0 0.0 0.0

cyst nematode 0.0 0.0 0.0 0.0 0.0 0.0

sugar beet cyst nematode 0.0 0.0 0.0 0.0 0.0 0.0

root lesion nematode penetrans - - - - - -

root lesion nematode teres - - - - - -

root lesion nematode thornei 0.0 0.0 0.0 0.0 0.0 0.0

burrowing nematode - - - - - -

BACTERIA

bacterial leaf spot 0.0 0.0 0.0 0.0 0.0 0.0

black rot - - - - - -

VIRUSES

beet western yellows 76.9 15.4 61.5 49 0 51 30.5 0.0 31.1

cauliflower mosaic 0.2 0.0 0.1 0 0 100 0.0 0.0 0.1

turnip mosaic 0.0 0.0 0.0 0.0 0.0 0.0

PHYTOPLASMAS

aster yellows 0.0 0.0 0.0 0.0 0.0 0.0

- No data available

Table 3.10 Pesticide use on canola crops for disease control, by GRDC Regions and Australia

Region Crop area
‘000 ha

Seed fungicide
$ million

Foliar fungicide
$ million

Total fungicide
$ million

Other pesticides
$ million

Total pesticides
$ million Total $ per ha % no fungicide

Northern 34.6 0.0 0.0 0.0 0.0 0.0 0.00

Southern 648.3 9.8 0.0 9.8 17.4 27.3 42.07

Western 505.0 2.7 0.0 2.7 0.0 2.7 5.42

Australia 1187.9 12.6 0.0 12.6 17.4 30.0 25.26

- No data available
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The regional and national values are of primary 
consideration by funding bodies to determine the return 
on investment for development of a control. However, for 
farmers, the cost of using a control needs to be weighed 
against the return. Here, the per hectare cost is often more 
useful. The value of control of blackleg exceeds $200/ha in 
the Southern and Western Regions, that of Sclerotinia stem 
rot is $56/ha in the Western Region and that of hypocotyl rot 
is over $30/ha in that region.

For the survey, control measures were grouped in three 
broad categories: breeding (resistant cultivars); cultural 
practices including stubble management, tillage and crop 
rotation; and pesticides, including fungicides applied to 
the seed, in fertilizers and by spraying, and insecticides to 
control vectors. The proportion of control contributed by 
each category and its value are in Table 3.9.

Breeding and the use of genetic resistance provided 
about 50 per cent of the control of two diseases. The value 
of resistance for blackleg was $123.6 million and for beet 
western yellows $30.5 million (Table 3.9).

Cultural practices contributed 50 per cent or more 
for the control of seven diseases. The top five average 
annual values for this control were: blackleg, $63.8 
million; Sclerotinia stem rot, $28.7 million; hypocotyl rot, 
$16.2 million; white leaf spot, $8.3 million; and Rhizoctonia 
damping off and root rot, $5.1 million (Table 3.9).

Pesticides, mainly fungicides, contributed 50 per cent 
or more of the control for two diseases and 25 per cent or 
more for a further three. The two highest average annual 
values for control with pesticides were blackleg, $67.2 million 
and beet western yellows, $31.1 million (Table 3.9).

3.7  use of pesticides for control of 
canola diseases

The total expenditure is estimated at $30.0 million per year 
for canola, most of which was in the Southern Region. All 
of the fungicides were applied to seed. Insecticides were 
applied as seed treatments to control virus vectors, with 
the total expenditure of $17.4 million. The costs of pesticide 
applications to canola crops averaged $42.07/ha in the 
Southern Region and $5.42/ha in the Western Region 
(Table 3.10).

3.8  Discussion and Conclusions
Diseases have a high potential to damage canola crops but 
are reasonably well controlled at present, with total present 
losses of $130.5 million or 28.3 per cent of the gross value 
of production.

On average, the current average annual losses from 
canola diseases are $113/ha. The five major diseases of 
canola in Australia in order of potential and present losses 
are:

Rank By potential loss By present loss

1 blackleg blackleg

2 beet western yellows beet western yellows

3 Sclerotinia stem rot downy mildew

4 hypocotyl rot Sclerotinia stem rot

5 white leaf spot white leaf spot

Necrotrophic fungal leaf diseases cause present losses 
of $18.0 million per year in canola in Australia, or 14 per 
cent of the total loss. The losses are mostly caused by two 
diseases, white leaf spot and Sclerotinia stem rot.

Biotrophic leaf fungal diseases, specifically downy mildew, 
cause present losses of $13.2 million per year or 10 per cent 
of the present average annual loss.

The root and crown fungal diseases cause the highest 
present losses of $83.3 million or 64 per cent of the present 
loss from diseases. Blackleg dominates this group.

Virus diseases, dominated by beet western yellows, 
cause present losses of $15.4 million per year or 12 per cent 
of the total disease loss.

Although several nematode species have been found 
on canola, there is little evidence of severe losses, with 
the current estimated loss being one per cent of the total 
disease loss. Research on nematodes should provide more 
definite estimates.

At present, there are no present losses estimated to be 
caused by bacterial and phytoplasma diseases.

Current control values have reduced the losses from 
these diseases considerably. Breeding, cultural measures 
and pesticides are generally used in conjunction, as shown 
by the following diseases:

Disease

Control 
value 

($million)

Contribution to control ($million) by

Breeding Cultural Pesticides

blackleg 254.6 123.6 63.8 67.2

beet western yellows 61.5 30.5 0.0 31.1

Sclerotinia stem rot 29.8 0.0 28.7 1.1

hypocotyl rot 16.2 0.0 16.2 0.0

white leaf spot 8.3 0.0 8.3 0.0
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4.1  introduction
Soybeans (Glycine max) are grown in the summer cropping 
areas of Australia mostly in the Northern Region. The 
crop is sown in late spring and harvested in late summer/
autumn. The crop is grown for oil and other foods for human 
consumption with the meal having a variety of uses including 
animal feed and vegetable protein.

This section contains:
n  average area, production, yield and value of soybeans 

over a recent five-year period;
n a list of the diseases of soybeans that were considered;
n  the incidence and severity of the diseases in each 

production area;
n  the potential and present yield loss as a percentage of 

yield, effect on quality and the value of this loss; and
n overall control methods and their value for each disease.

4.2  soybean production
Estimation of the value of disease losses depends on 
base data on the area, yield and value of the crop. The 
production data for soybeans are for the year 2008-09. The 
average data for the period 2004-05 to 2006-07 and 2008-
09 were calculated as representative of current production 
(data for 2007-08 were not available). Soybean production 
data were obtained from Neil Clark and Associates sourced 
from the Australian Bureau of Statistics.

The average area, yield, production and value of 
soybeans in each agro-ecological zone are shown in 
Table 4.1 (see Appendix A for more detail). In addition to the 
production in the GRDC Regions, there was an additional 
9,400 ha (35 per cent of the total soybean area) producing 
28,300 tonnes of soybeans (47 per cent of the Australian 
soybean production) in areas outside the GRDC Regions. 
These “excluded areas” are not considered in this report.

For the period 2004-05 to 2008-09, the average annual 
area of soybeans sown in the GRDC Regions was 17,700 
hectares producing an average of 32,500 tonnes, with an 
overall average yield of 1.84 t/ha. The mean unit value of 
soybeans over the period was $337/t, giving an average 
gross value of production of $11.0 million per year.

Soybean production was mostly in the Northern Region 
with 84 per cent of the GRDC crop area, with 14 per cent 
of the crop area in the Southern Region and two per cent 
in the Western Region. There were small areas of trial crops 
at Douglas and Katherine in the Northern Territory and the 
Ord zone in Western Australia, for which disease data were 
supplied (Table 2.1). In the absence of production data, we 
assumed a nominal area of 100ha producing 200 tonnes 
in order to generate loss estimates per hectare. This 
small amount does not significantly affect the aggregated 
estimates at the national level.

4.3  Diseases of soybeans
4.3.1  soybean diseases and their pathogens
There were 34 diseases of soybeans considered in this 
survey, comprising 12 necrotrophic leaf fungal diseases, 
two biotrophic leaf diseases, seven root and crown 
fungal diseases, four nematode diseases, four bacterial 
diseases, four viral diseases and one phytoplasma 
disease (Table 4.2). These diseases were caused by 
21 fungi, four nematodes, four bacteria, four viruses and 
one phytoplasma.

As more than one species of Colletotrichum, Diaporthe, 
Meloidogyne, Pratylenchus and Pseudomonas attack 
soybeans, the species names were added to the common 
names ‘anthracnose’, ‘pod and stem blight’, ‘root knot’, 

4  CuRRenT AnD POTenTiAl lOsses fROM 
DiseAses Of sOyBeAns

Table 4.1  Mean soybean area, yield, production and 
value, by agro-ecological zone and GRDC 
region, 2004-05 to 2008-09b

Area
(‘000 ha)

Yield
(t/ha)

Production
(‘000 t)

Gross value
($ million)

Qld Burdekina 0.2 2.32 0.4 0.1

Qld Athertona 0.1 2.04 0.1 0.0

Queensland Centrala 0.1 0.47 0.0 0.0
NSW North-East/Queensland 
South-Easta 10.9 1.77 19.3 6.5

NSW North-West/Queensland 
South-Westa 0.6 1.35 0.8 0.3

Qld South Coasta 3.0 1.70 5.1 1.7

TOTAL NORTHERN REGION 14.8 1.74 25.9 8.7

NSW Centrala 2.0 2.59 5.1 1.7

NSW-Victoria Slopesa 0.4 1.73 0.6 0.2

Victoria High Rainfall 0.0 2.94 0.0 0.0

SA-Victoria Mallee 0.0 0.00 0.0 0.0

SA-Victoria Border-Wimmera 0.2 1.64 0.3 0.1

SA Mid-North/Lower Yorke, Eyre 0.0 0.00 0.0 0.0

TAS Grain Growing 0.0 0.00 0.0 0.0

TOTAL SOUTHERN REGION 2.5 2.40 6.0 2.0

WA Northern 0.0 0.00 0.0 0.0

WA Central 0.0 0.00 0.0 0.0

WA Eastern 0.0 0.0 0.0 0.0

WA Sandplain-Mallee 0.0 0.0 0.0 0.0

WA Orda 0.1 2.00 0.2 0.1

NT Central (Katherine)a 0.1 2.00 0.2 0.1

NT Douglasa 0.1 2.00 0.2 0.1

TOTAL WESTERN REGION 0.3 2.00 0.6 0.2

TOTAL ALL REGIONS 17.7 1.84 32.5 11.0

EXCLUDED AREAS 9.4 3.01 28.3 9.6

TOTAL AUSTRALIA 27.1 2.25 60.8 20.5
a Disease data obtained for this zone  
b Excluding 2007-08 for which zone-level data were not available
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‘root lesion’ and ‘bacterial blight’ for clarity.
Data on disease incidence, severity and control measures 

were obtained for the zones where soybeans are grown 
(Table 4.1). Disease information and the respondents for 
each zone are in Table 2.1 and in Appendix B.

4.3.2  Distribution of the pathogens in Australia
For Australia, 32 of the surveyed pathogens had been 

recorded on soybeans, 32 in the Northern Region, 22 in the 
Southern Region and 24 in the Western Region (Table 4.2).

All of the 12 necrotrophic leaf fungal diseases were 
present in the Northern Region, eight in the Southern 
Region and eight in the Western Region. Both biotrophic 
leaf fungal diseases are present in all regions. All seven 
root and crown fungal diseases are present in the Northern 
Region, while five of them are present in the Southern 

Table 4.2 Soybean diseases in this survey, their pathogens and their presencea in the GRDC Regions and Australia
Pathogen Disease Northern Southern Western Australia

NECROTROPHIC LEAF FUNGI

Arkoola nigra black leaf blight Y N N Y

Botrytis cinerea grey mould Y Y Y Y

Cercospora canescens Cercospora leaf blight Y Y Y Y

Cercospora kikuchii leaf blight, purple seed stain Y Y Y Y

Colletotrichum dematium anthracnose dematium Y U U Y

Colletotrichum gloeosporioides anthracnose gloeosporioides Y U Y Y

Colletotrichum truncatum anthracnose truncatum Y Y Y Y

Corynespora cassiicola target spot Y U Y Y
Diaporthe phaseolorum var. 
phaseolorum phaseolorum pod/stem blight Y Y Y Y

Diaporthe phaseolorum var. sojae sojae pod and stem blight Y Y Y Y

Macrophomina phaseolina charcoal rot Y Y Y Y

Phomopsis longicolla Phomopsis pod and stem blight Y Y Y Y

BIOTROPHIC LEAF FUNGI

Peronospora manshurica downy mildew Y Y Y Y

Phakopsora pachyrhizi rust Y Y Y Y

ROOT AND CROWN FUNGI

Phytophthora macrochlamydospora Phytophthora root rot Y N N Y
Phytophthora megasperma f.sp. 
glycinea Phytophthora root and stem rot Y Y Y Y

Pythium spp. Pythium damping off and rot Y Y Y Y

Rhizoctonia solani reddish-brown canker Y Y N Y

Sclerotinia minor Sclerotinia crown rot Y U Y Y

Sclerotinia sclerotiorum Sclerotinia stem rot Y Y Y Y

Sclerotium rolfsii Sclerotium wilt Y Y Y Y

NEMATODES

Meloidogyne javanica javanica root knot U U U U

Meloidogyne incognita incognita root knot Y Y U Y

Pratylenchus brachyurus brachyurus root lesion U U U U

Pratylenchus thornei thornei root lesion Y Y U Y

BACTERIA

Pseudomonas savastanoi pv. 
phaseolicola phaseolicola bacterial blight Y N U Y

Pseudomonas syringae pv. glycinea glycinea bacterial blight Y Y Y Y

Pseudomonas syringae pv. tabaci wildfire Y N Y Y

Xanthomonas campestris pv. 
glycines bacterial pustule Y Y Y Y

VIRUSES

Alfalfa mosaic virus alfalfa mosaic Y Y Y Y

Peanut mottle virus peanut mottle Y N Y Y

Soybean mosaic virus soybean mosaic Y Y Y Y

Tobacco streak virus tobacco streak Y N N Y

PHYTOPLASMAS

Tomato big bud phytoplasma tomato big bud/little leaf Y Y Y Y
a Y= present in region; N = not recorded in region; U = unknown status



GRDC | 28 | CuRRenT AnD POTenTiAl COsTs fROM DiseAses Of OilseeD CROPs in AusTRAliA

Region. Phytophthora macrochlamydospora is not known 
to occur in the Western Region while the status of the 
other six root and crown fungi in unknown in that region. 
Two of the four nematodes are present on soybeans in 
the Northern and Southern Regions but none has been 
recorded on soybeans in the Western Region. The four 
bacterial diseases are present in the Northern Region while 
two are present in the Southern and Western Regions. 
The four viral diseases are present in the Northern Region, 

two in the Southern Region and one in the Southern. The 
phytoplasma disease is present on soybeans in the three 
regions (Table 4.2).

4.4  incidence and severity of soybean 
diseases

4.4.1 incidence of soybean diseases
Incidence was assessed as the proportion of years that 
favoured development of the disease in each zone, and as 

Table 4.3 Incidence of soybean diseases as a proportion of years when disease occurs (%) and as  
a proportion of the crop area affected when the disease develops (%) in the GRDC Regions and Australia

Disease
Northern Southern Western Australia

Years Area Years Area Years Area Years Area

NECROTROPHIC LEAF FUNGI

black leaf blight 7.6 6.1 0.0 0.0 0.0 0.0 6.5 5.2

grey mould 20.7 13.7 9.5 5.5 5.0 20.0 18.9 12.7

Cercospora leaf blight 29.4 19.4 12.4 8.4 20.0 15.0 27.0 17.9

leaf blight, purple seed stain 32.3 19.8 16.6 17.2 15.0 30.0 29.9 19.6

anthracnose dematium 15.3 6.1 - - - - 13.0 5.2

anthracnose gloeosporioides 18.8 7.1 - - - - 16.0 6.0

anthracnose truncatum 15.3 6.1 8.4 1.7 3.3 3.3 14.1 5.5

target spot 4.7 1.4 - - - - 4.0 1.2

phaseolorum pod/stem blight 38.3 22.6 9.5 6.6 15.0 10.0 34.1 20.3

sojae pod and stem blight 38.3 22.6 7.4 10.0 15.0 10.0 33.8 20.7

charcoal rot 45.7 10.7 86.0 17.5 80.0 30.0 51.6 12.0

Phomopsis pod and stem blight 51.6 28.2 12.9 26.2 10.0 50.0 45.8 28.4

BIOTROPHIC LEAF FUNGI

downy mildew 70.1 33.6 15.0 30.0 15.0 30.0 61.9 33.0

rust 42.2 51.9 2.4 2.4 0.0 0.0 36.2 44.4

ROOT AND CROWN FUNGI

Phytophthora root rot 15.3 9.2 0.0 0.0 0.0 0.0 13.0 7.8

Phytophthora root and stem rot 13.6 9.6 58.4 38.0 - - 19.4 13.2

Pythium damping off and rot 27.3 15.8 21.7 19.3 - - 26.1 16.0

reddish-brown canker 6.5 3.2 36.8 18.4 - - 10.4 5.2

Sclerotinia crown rot 14.7 10.1 - - - - 12.5 8.6

Sclerotinia stem rot 28.5 9.4 14.2 10.8 - - 26.1 9.4

Sclerotium wilt 14.5 1.5 10.0 4.4 - - 13.7 1.8

NEMATODES

javanica root knot - - - - - - - -

incognita root knot 19.5 13.3 20.0 20.0 - - 19.2 13.9

brachyurus root lesion - - - - - - - -

thornei root lesion 19.5 13.3 20.0 20.0 - - 19.2 13.9

BACTERIA

phaseolicola bacterial blight 3.1 0.6 0.0 0.0 - - 2.6 0.5

glycinea bacterial blight 81.6 59.6 39.0 50.8 20.0 100.0 74.9 59.1

wildfire 3.9 0.8 0.0 0.0 - - 3.3 0.7

bacterial pustule 42.3 35.8 20.0 80.0 20.0 80.0 38.9 42.4

VIRUSES

alfalfa mosaic 24.4 0.8 18.4 1.0 - - 23.2 0.8

peanut mottle 17.6 0.8 0.0 0.0 - - 15.0 0.7

soybean mosaic 19.5 4.6 14.2 5.5 10.0 10.0 18.6 4.8

tobacco streak 0.4 0.2 0.0 0.0 0.0 0.0 0.4 0.1

PHYTOPLASMAS

tomato big bud/little leaf 17.2 2.5 28.4 3.0 20.0 5.0 18.8 2.6

- No data available
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the proportion of the crop area in the zone affected when 
the disease developed. These values were averaged for the 
region and Australia by weighting the area sown to the crop 
in each zone for which disease data were available, and are 
shown in Table 4.3.

For Australia, there were 12 diseases that occurred 
with a yearly incidence of 25 per cent or greater. Glycinea 
bacterial blight had the highest incidence, occurring in 75 
per cent of years followed by downy mildew, charcoal rot, 

Phomopsis pod and stem blight, and bacterial pustule. Six 
diseases occurred over 25 per cent of the crop area in years 
favourable for their development: Glycinea bacterial blight 
occurred most widely (59 per cent of the area) followed by 
rust, bacterial pustule, downy mildew and Phomopsis pod 
and stem blight.

Within the Northern Region, there were 13 diseases that 
occurred with a yearly incidence of 25 per cent or greater. 
Glycinea bacterial blight had the highest annual incidence 

Table 4.4  Potential and present severity of soybean diseases (percentage yield loss in years suitable  
for disease development) in the GRDC Regions and Australia

Disease
Northern Southern Western Australia

Potential Present Potential Present Potential Present Potential Present

NECROTROPHIC LEAF FUNGI

black leaf blight 4.9 4.9 0.0 0.0 0.0 0.0 4.2 4.2

grey mould 8.4 8.4 3.0 3.0 5.0 5.0 7.6 7.6

Cercospora leaf blight 11.6 2.8 3.0 3.0 5.0 5.0 10.3 2.9

leaf blight, purple seed stain 22.1 8.7 15.5 3.0 30.0 5.0 21.3 7.9

anthracnose dematium 3.1 3.1 - - - - 2.6 2.6

anthracnose gloeosporioides 3.3 3.3 - - - - 2.8 2.8

anthracnose truncatum 3.1 3.1 1.7 1.7 1.7 1.7 2.8 2.8

target spot 0.8 0.8 - - - - 0.7 0.7

phaseolorum pod/stem blight 15.4 15.4 6.2 6.2 10.0 10.0 14.1 14.1

sojae pod and stem blight 10.6 10.6 10.0 10.0 10.0 10.0 10.5 10.5

charcoal rot 10.2 9.9 12.5 12.5 20.0 20.0 10.7 10.4

Phomopsis pod and stem blight 21.6 17.4 25.5 20.5 50.0 40.0 22.6 18.2

BIOTROPHIC LEAF FUNGI

downy mildew 10.1 0.8 5.0 0.0 5.0 0.0 9.3 0.7

rust 34.6 5.5 4.8 0.0 0.0 0.0 30.0 4.7

ROOT AND CROWN FUNGI

Phytophthora root rot 10.7 10.7 0.0 0.0 0.0 0.0 9.1 9.1

Phytophthora root and stem rot 32.2 1.7 30.0 4.6 - - 31.3 2.1

Pythium damping off and rot 12.9 12.9 15.9 15.9 - - 13.1 13.1

reddish-brown canker 0.7 0.7 9.2 5.0 - - 1.8 1.2

Sclerotinia crown rot 11.0 5.0 - - - - 9.3 4.3

Sclerotinia stem rot 17.3 5.3 21.6 2.1 - - 17.6 4.8

Sclerotium wilt 3.3 1.4 1.8 1.8 - - 3.0 1.5

NEMATODES

javanica root knot - - - - - - - -

incognita root knot 33.2 13.3 50.0 20.0 - - 34.9 13.9

brachyurus root lesion - - - - - - - -

thornei root lesion 33.2 13.3 50.0 20.0 - - 34.9 13.9

BACTERIA

phaseolicola bacterial blight 0.6 0.6 0.0 0.0 - - 0.5 0.5

glycinea bacterial blight 16.1 3.4 3.0 3.0 5.0 5.0 14.2 3.3

wildfire 3.2 0.2 0.0 0.0 - - 2.7 0.1

bacterial pustule 41.4 0.1 90.0 0.0 90.0 0.0 48.7 0.1

VIRUSES

alfalfa mosaic 0.8 0.8 1.0 1.0 - - 0.8 0.8

peanut mottle 0.8 0.8 0.0 0.0 - - 0.7 0.7

soybean mosaic 33.8 0.4 40.5 0.5 80.0 0.0 35.5 0.4

tobacco streak 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

PHYTOPLASMAS

tomato big bud/little leaf 2.5 2.5 3.0 3.0 5.0 5.0 2.6 2.6
- No data available
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Table 4.5  Potential and present average annual yield losses (percentage) from soybean diseases  
by GRDC Regions and Australia

Disease
Northern Southern Western Australia

Potential Present Potential Present Potential Present Potential Present

NECROTROPHIC LEAF FUNGI

black leaf blight 0.1 0.1 0.0 0.0 0.0 0.0 0.1 0.1

grey mould 0.5 0.5 0.0 0.0 0.1 0.1 0.4 0.4

Cercospora leaf blight 1.0 0.2 0.0 0.0 0.2 0.2 0.8 0.2

leaf blight, purple seed stain 2.1 0.8 0.4 0.1 1.4 0.2 1.9 0.7

anthracnose dematium 0.1 0.1 - - - - 0.1 0.1

anthracnose gloeosporioides 0.1 0.1 - - - - 0.1 0.1

anthracnose truncatum 0.1 0.1 0.0 0.0 0.0 0.0 0.1 0.1

target spot 0.0 0.0 - - - - 0.0 0.0

phaseolorum pod/stem blight 2.6 2.6 0.0 0.0 0.2 0.2 2.2 2.2

sojae pod and stem blight 1.7 1.7 0.1 0.1 0.2 0.2 1.5 1.5

charcoal rot 0.7 0.7 1.7 1.7 4.8 4.8 0.9 0.9

Phomopsis pod and stem blight 4.4 3.6 0.5 0.4 2.5 2.0 3.9 3.1

SUB TOTAL 10.4 2.3 7.5 9.3

BIOTROPHIC LEAF FUNGI

downy mildew 3.8 0.3 0.2 0.0 0.2 0.0 3.3 0.3

rust 9.4 1.5 0.1 0.0 0.0 0.0 8.0 1.3

SUB TOTAL 1.8 0.0 0.0 1.5

ROOT AND CROWN FUNGI

Phytophthora root rot 0.4 0.4 0.0 0.0 0.0 0.0 0.3 0.3

Phytophthora root and stem rot 0.7 0.1 7.5 1.2 - - 1.6 0.2

Pythium damping off and rot 0.9 0.9 0.7 0.7 - - 0.9 0.9

reddish-brown canker 0.0 0.0 0.7 0.4 - - 0.1 0.0

Sclerotinia crown rot 0.3 0.2 - - - - 0.3 0.1

Sclerotinia stem rot 0.7 0.2 0.3 0.0 - - 0.6 0.2

Sclerotium wilt 0.0 0.0 0.0 0.0 - - 0.0 0.0

SUB TOTAL 1.7 2.3 0.0 1.8

NEMATODES

javanica root knot - - - - - - - -

incognita root knot 2.0 0.8 2.0 0.8 - - 1.9 0.8

brachyurus root lesion - - - - - - - -

thornei root lesion 2.0 0.8 2.0 0.8 - - 1.9 0.8

SUB TOTAL 1.6 1.6 0.0 1.5

BACTERIA

phaseolicola bacterial blight 0.0 0.0 0.0 0.0 - - 0.0 0.0

glycinea bacterial blight 10.9 2.3 0.3 0.3 1.0 1.0 9.3 2.0

wildfire 0.0 0.0 0.0 0.0 - - 0.0 0.0

bacterial pustule 15.7 0.0 14.4 0.0 14.4 0.0 15.5 0.0

SUB TOTAL 2.3 0.3 1.0 2.0

VIRUSES

alfalfa mosaic 0.0 0.0 0.0 0.0 - - 0.0 0.0

peanut mottle 0.0 0.0 0.0 0.0 - - 0.0 0.0

soybean mosaic 0.2 0.0 0.2 0.0 0.8 0.0 0.2 0.0

tobacco streak 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

SUB TOTAL 0.0 0.0 0.0 0.0

PHYTOPLASMAS

tomato big bud/little leaf 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0

SUB TOTAL 0.0 0.0 0.1 0.0

TOTAL 17.9 6.6 8.6 16.2
- No data available
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of 82 per cent followed by downy mildew, Phomopsis pod 
and stem blight, charcoal rot and bacterial pustule. Five 
diseases occurred over 25 per cent or more of the crop 
area in years favourable for their development. Glycinea 
bacterial blight occurred most widely (60 per cent of the 
area) followed by rust, bacterial pustule, downy mildew and 
Phomopsis pod and stem blight.

Within the Southern Region, there were five diseases that 
occurred with a yearly incidence of 25 per cent or greater. 
Charcoal rot had the highest annual incidence of 86 per 
cent followed by Phytophthora root and stem rot, Glycinea 
bacterial blight, reddish-brown canker and tomato big bud/
little leaf. Five diseases occurred over 25 per cent or more 
of the crop area in years favourable for their development. 
Bacterial pustule occurred most widely (80 per cent of the 
area) followed by Glycinea bacterial blight, Phytophthora 
root and stem rot, downy mildew and Phomopsis pod and 
stem blight.

Within the Western Region, there was one disease that 
occurred with a yearly incidence of 25 per cent or greater: 
charcoal rot (80 per cent of years). It was followed by 
Cercospora leaf blight, glycinea bacterial blight, bacterial 
pustule and tomato big bud/little leaf. Six diseases occurred 
over 25 per cent of the crop area in years favourable for their 
development: glycinea bacterial blight (100 per cent of the 
area), bacterial pustule, Phomopsis pod and stem blight, 
charcoal rot and downy mildew.

4.4.2  severity of soybean diseases
Severity was assessed as the percentage yield loss that 
occurred in affected crops in the zone in years favourable 
for development of the disease. Two assessments were 
made. The first was the potential severity, that is, the severity 
that would occur if current controls were not applied. The 
second was the present severity, when current controls 
are in place. These assessments were made at the zone 
level and aggregated to the region and Australia as in 4.4.1 
(Table 4.4).

For Australia, 15 diseases had the potential to cause 
more than 10 per cent yield loss in years when they 
occurred. The highest was bacterial pustule (49 per cent 
yield loss) followed by soybean mosaic, incognita root 
knot, thornei root lesion and Phytophthora root and stem 
rot. Seven diseases had current severities exceeding 10 
per cent yield loss in years when they developed. The 
highest was Phomopsis pod and stem blight with 18 per 
cent yield loss followed by phaseolorum pod and stem 
blight, incognita root knot, thornei root lesion, and Pythium 
damping off and rot.

In the Northern Region, 17 diseases had the potential to 
cause more than 10 per cent yield loss in years when they 
occurred. The highest was bacterial pustule (41 per cent 
yield loss) followed by rust, soybean mosaic, incognita root 
knot and thornei root lesion. Seven diseases had current 
severities exceeding 10 per cent yield loss in years when 
they developed. The highest was Phomopsis pod and stem 
blight with 17 per cent yield loss followed by phaseolorum 

pod and stem blight, incognita root knot, thornei root lesion, 
Pythium damping off and rot.

In the Southern Region, 11 diseases had the potential 
to cause 10 per cent or more yield loss in years when they 
occurred. The highest was bacterial pustule (90 per cent 
yield loss) followed by incognita root knot, thornei root 
lesion, soybean mosaic and Phytophthora root and stem rot. 
Six diseases had current severities of 10 per cent or more 
yield loss in years when they developed. The highest was 
Phomopsis pod and stem blight with 21 per cent yield loss 
followed by incognita root knot, thornei root lesion, Pythium 
damping off and rot, and charcoal rot.

In the Western Region, seven diseases had the potential 
to cause 10 per cent or more yield loss in years when they 
occurred. The highest was bacterial pustule (90 per cent 
yield loss) followed by soybean mosaic, Phomopsis pod and 
stem blight, leaf blight/purple seed stain and charcoal rot. 
Four diseases had current severities of 10 per cent or more 
yield loss in years when they developed. The highest was 
Phomopsis pod and stem blight with 40 per cent yield loss 
followed by charcoal rot, phaseolorum pod and stem blight, 
sojae pod and stem blight, glycinea bacterial blight and 
tomato big bud/little leaf.

4.5  losses from soybean diseases
4.5.1  Potential and present percentage yield 

losses
The average annual yield loss was calculated from the 
incidence and severity data (see Section 2.6 for the method). 
The potential severity was used to calculate the potential 
losses if current controls were not used and the present 
severity to calculate present losses with current control 
measures. Losses were calculated at the zone level and 
aggregated to regional and national levels as in 4.4.1.

For Australia, only bacterial pustule (15.5 per cent) had 
a potential average annual yield loss that exceeded 10 per 
cent. It was followed by glycinea bacterial blight, rust, 
Phomopsis pod and stem blight, and downy mildew. No 
diseases had a present average annual loss that exceeded 
10 per cent: the highest was Phomopsis pod and stem 
blight (3.1 per cent) followed by phaseolorum pod and stem 
blight, glycinea bacterial blight, sojae pod and stem blight, 
and rust (Table 4.5).

In the Northern Region, two diseases had a potential 
average annual yield loss that exceeded 10 per cent. The 
highest was bacterial pustule (15.7 per cent) followed by 
glycinea bacterial blight, rust, Phomopsis pod and stem 
blight, and downy mildew. No diseases had a present 
average annual loss that exceeded 10 per cent: the highest 
was Phomopsis pod and stem blight (3.6 per cent) followed 
by phaseolorum pod and stem blight, glycinea bacterial 
blight, sojae pod and stem blight and rust (Table 4.5).

In the Southern Region, only bacterial pustule (14 per 
cent) had a potential average annual yield loss that 
exceeded 10 per cent. It was followed by Phytophthora root 
and stem rot, incognita root knot, thornei root lesion and 
charcoal rot. No diseases had a present average annual 
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loss that exceeded 10 per cent: the highest was charcoal 
rot (1.7 per cent) followed by Phytophthora root and stem 
rot, incognita root knot, thornei root lesion, and Pythium 
damping off and rot (Table 4.5).

In the Western Region, only bacterial pustule (14 per cent) 
had a potential average annual yield loss that exceeded 
10 per cent. It was followed by charcoal rot, Phomopsis pod 
and stem blight, leaf blight/purple seed stain, and glycinea 
bacterial blight. No diseases had a present average annual 
loss that exceeded 10 per cent: the highest was charcoal rot 
(4.8 per cent) followed by Phomopsis pod and stem blight, 
glycinea bacterial blight, and leaf blight/purple seed stain 
(Table 4.5).

For the total GRDC soybean area, the total present 
average annual yield loss from all diseases was 16.2 per 
cent. Necrotrophic leaf fungal diseases totalled 9.3 per 
cent, biotrophic leaf fungal diseases were 1.5 per cent, 
the root and crown fungi were 1.8 per cent, nematodes 
1.5 per cent, bacterial diseases 2.0 per cent, viruses nil and 
phytoplasmas nil.

4.5.2  Quality effects of diseases on soybeans
Some diseases of soybeans cause seed blemishes or 
reduced seed size. They affect the appearance of the 
seed and make it less desirable for human consumption, 
potentially reducing its value.

Relationships between diseases and seed quality are 
not available so we have not attempted to estimate the 
reduction in quality and its value. The value of losses from 
diseases estimated in section 4.5.3 does not include quality 
losses. However, any reductions in quality are likely to be 
small relative to the losses in yield.

4.5.3  Value of losses from soybean diseases
The value of these yield losses was calculated by relating the 
percentage losses to the gross value of soybean production 
in each zone, using the average value of soybeans, over 
a five-year period (see Section 4.2). The losses were 
calculated on a per hectare basis and on an aggregate basis 
for each zone, then for each GRDC region and nationally by 
weighting as in 4.3.1.

The potential losses estimated for each disease are in 
Table 4.6 ($ per hectare) and Table 4.7 (aggregate losses). 
For Australia, the five major diseases by potential loss on a 
per hectare basis and their total cost to the industry are:

The present losses estimated for each disease are in 
Table 4.6 ($ per hectare) and Table 4.7 (aggregate losses). 
For Australia, the five major diseases by average annual 
present loss on a per hectare basis and their total cost to 
the industry are:

Collectively, present average annual losses from the 
necrotrophic leaf fungi were $1.16 million, biotrophic leaf 
fungi $0.19 million, root and crown fungi $0.23 million, 
nematodes $0.20 million, bacteria $0.25 million, viruses nil 
and phytoplasmas nil (Table 4.7).

4.6  Value of control of soybean diseases
The value of present controls of soybean diseases is the 
difference between the potential average annual loss when 
current control practices were not in place and the present 
average annual loss with current controls in place. Estimates 
of the value of control for each disease surveyed on a per 
hectare basis and the total value for the production regions 
and Australia are in Table 4.8.

For Australia, the highest control value was $1.96 million 
for control of bacterial pustule followed by $0.91 million for 
glycinea bacterial blight, $0.84 million for rust, $0.38 million 
for downy mildew and $0.19 million for Phytophthora root 
and stem rot (Table 4.8).

The highest control values in the Northern, Southern and 
Western Regions were for bacterial pustule, $1.65 million, 
$0.28 million and $0.03 million, respectively.

The regional and national values are of primary 
consideration by funding bodies to determine the return 
on investment for development of a control. However, for 
farmers, the cost of using a control needs to be weighed 
against the return. Here, the per hectare cost is often more 
useful. In each Region, the control of bacterial pustule is 
valued at over $92/ha. For other diseases, there are marked 
regional differences. For example, the control value for rust in 
the Northern Region was $47.01/ha but only $0.63/ha in the 
Southern Region and zero in the Western Region.

For the survey, control measures were grouped in three 
broad categories: breeding (resistant cultivars); cultural 
practices including stubble management, tillage and crop 
rotation; and pesticides, including fungicides applied to 
the seed, in fertilizers and by spraying, and insecticides to 
control vectors. The proportion of control contributed by 
each category and its value are in Table 4.9.

Breeding and the use of genetic resistance provided 
50 per cent of the control of 11 diseases and more than 
25 per cent for a further one. The highest value of control 
with breeding was for bacterial pustule, worth $1.88 million 
per annum, followed by glycinea bacterial blight ($0.82 
million), rust ($0.55 million), downy mildew ($0.27 million) and 
Phytophthora root and stem rot ($0.17 million) (Table 4.9).

Cultural practices contributed 50 per cent or more of 
the control for six diseases and more than 25 per cent of 

Disease $/ha $ million

bacterial pustule 96.23 2.0

glycinea bacterial blight 55.00 1.2

rust 47.51 1.0

Phomopsis pod and stem blight 22.94 0.5

downy mildew 19.46 0.4

Disease $/ha $ million

Phomopsis pod and stem blight 18.50 0.4

phaseolorum pod and stem blight 12.81 0.3

glycinea bacterial blight 11.89 0.2

sojae pod and stem blight 8.74 0.2

rust 7.47 0.2

Total losses from others 38.45 0.8

Total Present loss 97.85 2.0
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Table 4.6 Potential and present average annual costs ($/ha) from soybean diseases by GRDC Regions and Australia

Disease
Northern Southern Western Australia

Potential Present Potential Present Potential Present Potential Present

NECROTROPHIC LEAF FUNGI

black leaf blight 0.40 0.40 0.00 0.00 0.00 0.00 0.34 0.34

grey mould 3.05 3.05 0.11 0.11 0.34 0.34 2.61 2.61

Cercospora leaf blight 5.98 1.46 0.25 0.25 1.01 1.01 5.13 1.29

leaf blight, purple seed stain 12.74 4.99 2.94 0.57 9.10 1.52 11.37 4.34

anthracnose dematium 0.46 0.46 - - - - 0.39 0.39

anthracnose gloeosporioides 0.47 0.47 - - - - 0.40 0.40

anthracnose truncatum 0.46 0.46 0.03 0.03 0.11 0.11 0.39 0.39

target spot 0.00 0.00 - - - - 0.00 0.00

phaseolorum pod/stem blight 15.00 15.00 0.33 0.33 1.01 1.01 12.81 12.81

sojae pod and stem blight 10.18 10.18 0.55 0.55 1.01 1.01 8.74 8.74

charcoal rot 4.08 4.01 14.13 14.13 32.37 32.37 5.90 5.85

Phomopsis pod and stem blight 26.03 20.99 3.97 3.19 16.86 13.49 22.94 18.50

SUB TOTAL 61.48 19.16 50.86 55.67

BIOTROPHIC LEAF FUNGI

downy mildew 22.57 1.79 1.86 0.00 1.52 0.00 19.46 1.52

rust 55.81 8.80 0.63 0.00 0.00 0.00 47.51 7.47

SUB TOTAL 10.59 0.00 0.00 9.00

ROOT AND CROWN FUNGI

Phytophthora root rot 2.24 2.24 0.00 0.00 0.00 0.00 1.90 1.90

Phytophthora root and stem rot 4.13 0.38 63.04 10.03 - - 11.90 1.65

Pythium damping off and rot 5.40 5.40 6.13 6.13 - - 5.40 5.40

reddish-brown canker 0.02 0.02 5.97 3.03 - - 0.81 0.42

Sclerotinia crown rot 1.99 0.91 - - - - 1.69 0.77

Sclerotinia stem rot 3.92 1.27 2.26 0.23 - - 3.63 1.11

Sclerotium wilt 0.07 0.03 0.07 0.07 - - 0.07 0.04

SUB TOTAL 10.25 19.50 0.00 11.30

NEMATODES

javanica root knot - - - - - - - -

incognita root knot 11.60 4.64 16.56 6.62 - - 12.06 4.82

brachyurus root lesion - - - - - - - -

thornei root lesion 11.60 4.64 16.56 6.62 - - 12.06 4.82

SUB TOTAL 9.28 13.25 0.00 9.65

BACTERIA

phaseolicola bacterial blight 0.00 0.00 0.00 0.00 - - 0.00 0.00

glycinea bacterial blight 64.17 13.44 2.61 2.61 6.74 6.74 55.00 11.89

wildfire 0.01 0.00 0.00 0.00 - - 0.01 0.00

bacterial pustule 92.61 0.19 119.23 0.00 97.11 0.00 96.23 0.16

SUB TOTAL 13.64 2.61 6.74 12.05

VIRUSES

alfalfa mosaic 0.01 0.01 0.02 0.02 - - 0.01 0.01

peanut mottle 0.01 0.01 0.00 0.00 - - 0.01 0.01

soybean mosaic 1.37 0.02 1.99 0.02 5.40 0.00 1.52 0.02

tobacco streak 0.01 0.01 0.00 0.00 0.00 0.00 0.01 0.01

SUB TOTAL 0.05 0.04 0.00 0.05

PHYTOPLASMAS

tomato big bud/little leaf 0.12 0.12 0.17 0.17 0.34 0.34 0.13 0.13

SUB TOTAL 0.12 0.17 0.34 0.13

TOTAL 105.41 54.73 57.94 97.85
- No data available
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Table 4.7  Aggregate potential and present average annual costs ($ million) from soybean diseases  
by GRDC Regions and Australia

Disease
Northern Southern Western Australia

Potential Present Potential Present Potential Present Potential Present

NECROTROPHIC LEAF FUNGI

black leaf blight 0.01 0.01 0.00 0.00 0.00 0.00 0.01 0.01

grey mould 0.05 0.05 0.00 0.00 0.00 0.00 0.05 0.05

Cercospora leaf blight 0.11 0.03 0.00 0.00 0.00 0.00 0.11 0.03

leaf blight, purple seed stain 0.23 0.09 0.01 0.00 0.00 0.00 0.24 0.09

anthracnose dematium 0.01 0.01 - - - - 0.01 0.01

anthracnose gloeosporioides 0.01 0.01 - - - - 0.01 0.01

anthracnose truncatum 0.01 0.01 0.00 0.00 0.00 0.00 0.01 0.01

target spot 0.00 0.00 - - - - 0.00 0.00

phaseolorum pod/stem blight 0.27 0.27 0.00 0.00 0.00 0.00 0.27 0.27

sojae pod and stem blight 0.18 0.18 0.00 0.00 0.00 0.00 0.18 0.18

charcoal rot 0.07 0.07 0.03 0.03 0.01 0.01 0.12 0.11

Phomopsis pod and stem blight 0.46 0.37 0.01 0.01 0.01 0.00 0.48 0.39

SUB TOTAL 1.10 0.04 0.02 1.16

BIOTROPHIC LEAF FUNGI

downy mildew 0.40 0.03 0.00 0.00 0.00 0.00 0.41 0.03

rust 1.00 0.16 0.00 0.00 0.00 0.00 1.00 0.16

SUB TOTAL 0.19 0.00 0.00 0.19

ROOT AND CROWN FUNGI

Phytophthora root rot 0.04 0.04 0.00 0.00 0.00 0.00 0.04 0.04

Phytophthora root and stem rot 0.07 0.01 0.15 0.02 - - 0.22 0.03

Pythium damping off and rot 0.10 0.10 0.01 0.01 - - 0.11 0.11

reddish-brown canker 0.00 0.00 0.01 0.01 - - 0.01 0.01

Sclerotinia crown rot 0.04 0.02 - - - - 0.04 0.02

Sclerotinia stem rot 0.07 0.02 0.01 0.00 - - 0.08 0.02

Sclerotium wilt 0.00 0.00 0.00 0.00 - - 0.00 0.00

SUB TOTAL 0.18 0.05 0.00 0.23

NEMATODES

javanica root knot - - - - - - - -

incognita root knot 0.21 0.08 0.04 0.02 - - 0.25 0.10

brachyurus root lesion - - - - - - - -

thornei root lesion 0.21 0.08 0.04 0.02 - - 0.25 0.10

SUB TOTAL 0.17 0.03 0.00 0.20

BACTERIA

phaseolicola bacterial blight 0.00 0.00 0.00 0.00 - - 0.00 0.00

glycinea bacterial blight 1.15 0.24 0.01 0.01 0.00 0.00 1.15 0.25

wildfire 0.00 0.00 0.00 0.00 - - 0.00 0.00

bacterial pustule 1.65 0.00 0.28 0.00 0.03 0.00 1.96 0.00

SUB TOTAL 0.24 0.01 0.00 0.25

VIRUSES

alfalfa mosaic 0.00 0.00 0.00 0.00 - - 0.00 0.00

peanut mottle 0.00 0.00 0.00 0.00 - - 0.00 0.00

soybean mosaic 0.02 0.00 0.00 0.00 0.00 0.00 0.03 0.00

tobacco streak 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SUB TOTAL 0.00 0.00 0.00 0.00

PHYTOPLASMAS

tomato big bud/little leaf 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SUB TOTAL 0.00 0.00 0.00 0.00

TOTAL 1.88 0.13 0.02 2.03
- No data available
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Table 4.8  Value of current disease control practices in soybeans per hectare and per region  
by GRDC Region and Australia

Disease
Per hectare ($) Total ($ million) Western Australia

Northern Southern Western Australia Northern Southern Western Australia

NECROTROPHIC LEAF FUNGI

black leaf blight 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

grey mould 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Cercospora leaf blight 4.52 0.00 0.00 3.84 0.08 0.00 0.00 0.08

leaf blight, purple seed stain 7.75 2.37 7.59 7.03 0.14 0.01 0.00 0.15

anthracnose dematium 0.00 - - 0.00 0.00 - - 0.00

anthracnose gloeosporioides 0.00 - - 0.00 0.00 - - 0.00

anthracnose truncatum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

target spot 0.00 - - 0.00 0.00 - - 0.00

phaseolorum pod/stem blight 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

sojae pod and stem blight 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

charcoal rot 0.07 0.00 0.00 0.06 0.00 0.00 0.00 0.00

Phomopsis pod and stem blight 5.04 0.78 3.37 4.44 0.09 0.00 0.00 0.09

BIOTROPHIC LEAF FUNGI

downy mildew 20.78 1.86 1.52 17.93 0.37 0.00 0.00 0.38

rust 47.01 0.63 0.00 40.04 0.84 0.00 0.00 0.84

ROOT AND CROWN FUNGI

Phytophthora root rot 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Phytophthora root and stem rot 3.75 53.01 - 10.24 0.07 0.12 - 0.19

Pythium damping off and rot 0.00 0.00 - 0.00 0.00 0.00 - 0.00

reddish-brown canker 0.00 2.94 - 0.39 0.00 0.01 - 0.01

Sclerotinia crown rot 1.08 - - 0.92 0.02 - - 0.02

Sclerotinia stem rot 2.64 2.03 - 2.52 0.05 0.00 - 0.05

Sclerotium wilt 0.04 0.00 - 0.04 0.00 0.00 - 0.00

NEMATODES

javanica root knot - - - - - - - -

incognita root knot 6.96 9.94 - 7.24 0.12 0.02 - 0.15

brachyurus root lesion - - - - - - - -

thornei root lesion 6.96 9.94 - 7.24 0.12 0.02 - 0.15

BACTERIA

phaseolicola bacterial blight 0.00 0.00 - 0.00 0.00 0.00 - 0.00

glycinea bacterial blight 50.72 0.00 0.00 43.11 0.91 0.00 0.00 0.91

wildfire 0.01 0.00 - 0.01 0.00 0.00 - 0.00

bacterial pustule 92.42 119.23 97.11 96.07 1.65 0.28 0.03 1.96

VIRUSES

alfalfa mosaic 0.00 0.00 - 0.00 0.00 0.00 - 0.00

peanut mottle 0.00 0.00 - 0.00 0.00 0.00 - 0.00

soybean mosaic 1.35 1.97 5.40 1.50 0.02 0.00 0.00 0.03

tobacco streak 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PHYTOPLASMAS

tomato big bud/little leaf 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
- No data available



GRDC | 36 | CuRRenT AnD POTenTiAl COsTs fROM DiseAses Of OilseeD CROPs in AusTRAliA

the control for a further four. The greatest value for control 
by cultural practices was for downy mildew ($0.11 million/
year) followed by glycinea bacterial blight ($0.09 million), 
bacterial pustule ($0.08 million), Phomopsis pod and stem 
blight ($0.05 million) and leaf blight/purple seed stain 
($0.05 million/year) (Table 4.9).

Pesticides, mainly fungicides, were used against only 
one disease, rust, with control worth $0.29 million/year 
(Table 4.9).

4.7  use of pesticides for control of 
soybean diseases

No estimates of pesticide use on soybeans were possible 
because no data were available.

4.8  Discussion and Conclusions
Diseases have a high potential to damage soybean crops 
but are generally well controlled at present, with total present 
average annual losses of $2.03 million or 18.7 per cent of 
the gross value of production in the GRDC Regions. There is 

Table 4.9 Value of different forms of soybean disease control in Australia

Disease
Cost/value ($ million) Contribution (%) Contribution ($ million)

Potential Present Control Breeding Cultural Pesticide Breeding Cultural Pesticide

NECROTROPHIC LEAF FUNGI

black leaf blight 0.01 0.01 0.00 0.00 0.00 0.00

grey mould 0.05 0.05 0.00 0.00 0.00 0.00

Cercospora leaf blight 0.11 0.03 0.08 72 28 0 0.06 0.02 0.00

leaf blight, purple seed stain 0.24 0.09 0.15 66 34 0 0.10 0.05 0.00

anthracnose dematium 0.01 0.01 0.00 0.00 0.00 0.00

anthracnose gloeosporioides 0.01 0.01 0.00 0.00 0.00 0.00

anthracnose truncatum 0.01 0.01 0.00 0.00 0.00 0.00

target spot 0.00 0.00 0.00 0.00 0.00 0.00

phaseolorum pod/stem blight 0.27 0.27 0.00 0.00 0.00 0.00

sojae pod and stem blight 0.18 0.18 0.00 0.00 0.00 0.00

charcoal rot 0.12 0.11 0.00 0 100 0 0.00 0.00 0.00

Phomopsis pod and stem blight 0.48 0.39 0.09 41 54 5 0.04 0.05 0.00

BIOTROPHIC LEAF FUNGI

downy mildew 0.41 0.03 0.38 71 29 0 0.27 0.11 0.00

rust 1.00 0.16 0.84 65 0 35 0.55 0.00 0.29

ROOT AND CROWN FUNGI

Phytophthora root rot 0.04 0.04 0.00 0.00 0.00 0.00

Phytophthora root and stem rot 0.22 0.03 0.19 88 12 0 0.17 0.02 0.00

Pythium damping off and rot 0.11 0.11 0.00 0.00 0.00 0.00

reddish-brown canker 0.01 0.01 0.01 0 100 0 0.00 0.01 0.00

Sclerotinia crown rot 0.04 0.02 0.02 19 81 0 0.00 0.02 0.00

Sclerotinia stem rot 0.08 0.02 0.05 15 85 0 0.01 0.04 0.00

Sclerotium wilt 0.00 0.00 0.00 0 100 0 0.00 0.00 0.00

NEMATODES

javanica root knot - - - - - -

incognita root knot 0.25 0.10 0.15 100 0 0 0.15 0.00 0.00

brachyurus root lesion - - - - - -

thornei root lesion 0.25 0.10 0.15 100 0 0 0.15 0.00 0.00

BACTERIA

phaseolicola bacterial blight 0.00 0.00 0.00 0.00 0.00 0.00

glycinea bacterial blight 1.15 0.25 0.91 90 10 0 0.82 0.09 0.00

wildfire 0.00 0.00 0.00 90 10 0 0.00 0.00 0.00

bacterial pustule 1.96 0.00 1.96 96 4 0 1.88 0.08 0.00

VIRUSES

alfalfa mosaic 0.00 0.00 0.00 0.00 0.00 0.00

peanut mottle 0.00 0.00 0.00 0.00 0.00 0.00

soybean mosaic 0.03 0.00 0.03 53 47 0 0.02 0.01 0.00

tobacco streak 0.00 0.00 0.00 0.00 0.00 0.00

PHYTOPLASMAS

tomato big bud/little leaf 0.00 0.00 0.00 0.00 0.00 0.00
- No data available
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a marked difference in present losses between the Northern 
and Southern Regions: disease loss in the Northern is 
21.6 sper cent of the gross value of production and 6.3 per 
cent in the Southern.

On average, the current average annual losses from 
soybean diseases are $98/ha nationally, with $105/ha in the 
Northern Region and $55 in the Southern Region. The five 
major diseases of soybeans in Australia in order of potential 
and present losses are:

Necrotrophic fungal leaf diseases cause present losses 
of $1.16 million per year in soybeans in Australia, or 57 per 
cent of the total disease loss. The losses are dominated 
by Phomopsis pod and stem blight ($0.39 million). Control 
measures reduce its loss from a potential of $0.48 million.

Present losses from biotrophic leaf fungi are $0.19 million 
or 9 per cent of the total disease loss, and are dominated by 
rust ($0.16 million). Effective controls have reduced this from 
a potential loss of $1.00 million.

The root and crown diseases cause present losses of 
$0.23 million per year, or 11 per cent of the total present 
disease losses. These losses are dominated by Pythium 
damping off and rot ($0.11 million) for which there are no 
current controls. However, while the potential loss from 
Phytophthora root and stem rot is the highest of the root 
and crown fungal diseases ($0.22 million), its present loss 
with current controls has been reduced to $0.03 million).

Nematodes cause present losses of $0.20 million or 
10 per cent of the total disease loss. These are caused by 
incognita root knot and thornei root lesion ($0.10 million 
each), but potential losses without present controls from 
these two nematodes are $0.25 million each.

Bacterial diseases cause present losses of $0.25 million/
year or 12 per cent of the total disease loss. Glycinea 
bacterial blight ($0.25 million) dominates present losses. 
However, without the present controls, the loss from this 
disease would be $1.15 million per year. Bacterial pustule 
has the highest potential losses but the disease is almost 
completely controlled by genetic resistance and cultural 
practices.

Viruses and phytoplasmas do not cause any recognised 
losses in soybeans at present. Without control, soybean 
mosaic can cause some loss.

Current control values have reduced the losses from 
diseases considerably. Breeding, cultural measures and 

pesticides are generally used in conjunction, as shown by 
the following diseases:

Rank By potential loss By present loss

1 bacterial pustule Phomopsis pod and stem blight

2 glycinea bacterial blight phaseolorum pod and stem 
blight

3 rust glycinea bacterial blight

4 Phomopsis pod and stem blight sojae pod and stem blight 

5 downy mildew rust

Disease

Control 
value 

($million)

Contribution to control ($million) by

Breeding Cultural Pesticides

bacterial pustule 1.96 1.88 0.08 0.00

glycinea bacterial blight 0.91 0.82 0.09 0.00

rust 0.84 0.55 0.00 0.29

downy mildew 0.38 0.27 0.11 0.00

Phytophthora root and stem rot 0.19 0.17 0.02 0.00
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5.1  introduction
Sunflowers (Helianthus annuus) are a short season summer 
crop that can be grown between winter crops and are 
mostly in the Northern Region. The crop can be sown in 
early spring for early summer harvesting or in mid to late 
summer for autumn harvesting. The seed is used for oil 
production, birdseed and human consumption.

This section contains:
n  average area, production, yield and value of sunflowers 

over a recent five-year period;
n  a list of the diseases of sunflowers that were considered;
n  the incidence and severity of the diseases in each 

production area;
n  the potential and present yield loss as a percentage of 

yield, effect on quality and the value of this loss; and
n  overall control methods and their value for each disease.

5.2  sunflower production
Estimation of the value of disease losses depends on base 
data on the area, yield and value of the crop. The production 
data for sunflowers are for the year 2008-09. The average 

data for the period 2004-05 to 2006-07 and 2008-09, were 
calculated as representative of current production (data for 
2007-08 were not available). Sunflower production data 
were obtained from Neil Clark and Associates sourced from 
the Australian Bureau of Statistics.

There was a small area (1000ha or 2 per cent) of 
sunflowers grown outside the area included in the GRDC 
Regions. This “excluded area” was not included in this 
study and the national estimates of disease losses are the 
aggregates for the GRDC Regions.

The average area, yield, production and value of 
sunflowers in each agro-ecological zone are shown in 
Table 5.1. For the period ending 2008-09, the average 
annual area of sunflowers sown in the GRDC Regions was 
48,400 hectares producing an average of 51,400 tonnes, 
with an overall average yield of 1.06 t/ha.

The mean unit value of sunflowers over the five-year 
period was $445/t, giving an average gross value of 
production of $22.9 million per year.

Sunflower production was mostly in the Northern Region 
with 97 per cent of the crop area, with the remainder of the 

5  CuRRenT AnD POTenTiAl lOsses fROM 
DiseAses Of sunflOweRs

Table 5.1   Mean sunflower area, yield, production and value, by agro-ecological zone and GRDC region,  
2004-05 to 2008-09b

Area (‘000 ha) Yield (t/ha) Production (‘000 t) Gross value ($ million)

Qld Burdekina 0.1 0.57 0.1 0.0

Qld Atherton 0.0 0.00 0.0 0.0

Queensland Centrala 5.3 0.68 3.6 1.6

NSW North-East/Queensland South-Easta 35.6 1.17 41.5 18.5

NSW North-West/Queensland South-Westa 6.1 0.74 4.5 2.0

TOTAL NORTHERN REGION 47.0 1.06 49.6 22.1

NSW Centrala 0.8 1.58 1.2 0.5

NSW-Victoria Slopes 0.0 1.74 0.1 0.0

Victoria High Rainfall 0.1 0.96 0.1 0.1

SA-Victoria Mallee 0.0 0.00 0.0 0.0

SA-Victoria Border-Wimmera 0.4 0.60 0.2 0.1

SA Mid-North/Lower Yorke, Eyre 0.0 0.00 0.0 0.0

TAS Grain Growing 0.0 0.00 0.0 0.0

TOTAL SOUTHERN REGION 1.3 1.25 1.6 0.7

WA Northern 0.0 0.00 0.0 0.0

WA Central 0.0 0.00 0.0 0.0

WA Eastern 0.0 0.00 0.0 0.0

WA Sandplain-Mallee 0.0 0.00 0.0 0.0

WA Orda 0.1 1.00 0.1 0.0

Northern Territory Central (Katherine) 0.0 0.00 0.0 0.0

TOTAL WESTERN REGION 0.1 1.00 0.1 0.0

TOTAL ALL REGIONS 48.4 1.06 51.4 22.9

EXCLUDED AREAS 1.0 11.85 12.4 5.5

TOTAL AUSTRALIA 47.5 1.31 62.3 27.7
a Disease data obtained for this zone b Excluding 2007-08 for which zone data were not available
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crop area in the Southern Region. There is a very small area 
grown in the WA Ord zone, part of the Western Region.

5.3  Diseases of sunflowers
5.3.1  sunflower diseases and their pathogens
There were 32 diseases of sunflowers considered in this 
survey, comprising 11 necrotrophic leaf fungal diseases, 
four biotrophic leaf diseases, seven root and crown fungal 
diseases, six nematode diseases, two bacterial diseases and 
two viral diseases (Table 5.2). These diseases were caused 
by 22 fungi, six nematodes, two bacteria and two viruses. 
There were no phytoplasma diseases considered.

At least three species of Rhizopus cause diseases. 
However, they are difficult to distinguish in routine 
examinations so the survey respondents grouped them 
as ‘Rhizopus spp.’ Two Puccinia species cause rust on 
sunflowers in Australia with P. helianthi being the better 
known.

Data on disease incidence, severity and control measures 
were obtained for all zones in the Northern Region where 
sunflowers are grown. There were no disease data from the 
small areas of production in the Southern Region (Table 5.1). 
Disease information and the respondents for each zone are 
in Table 2.1 and in Appendix B.

Table 5.2 Sunflower diseases in this survey, their pathogens and their presencea in the GRDC Regions and Australia
Pathogen Disease Northern Southern Western Australia

NECROTROPHIC LEAF FUNGI

Alternaria helianthi brown spot/blight Y Y U Y

Botrytis cinerea grey mould Y U U Y

Cercospora helianthicola Cercospora blight U U U U

Phoma spp. (inc. P. macdonaldii) Phoma black stem Y U U Y

Phomopsis spp. Phomopsis stem canker Y U U Y

Rhizopus spp. Rhizopus head rot Y Y U Y

Rhizopus arrhizus Rhizopus arrhizus head rot U U U U

Rhizopus oryzae Rhizopus oryzae head rot U U U U

Rhizopus stolonifer Rhizopus stolonifer head rot U U U U

Sclerotinia sclerotiorum Sclerotinia head rot Y Y U Y

Septoria helianthi leaf spot Y U U Y

BIOTROPHIC LEAF FUNGI

Albugo tragopogonis white blister Y Y U Y

Golovinomyces cichoracearum powdery mildew Y Y Y Y

Puccinia helianthi rust (helianthi) Y Y Y Y

Puccinia xanthii rust (xanthii) Y U U Y

ROOT AND CROWN FUNGI

Fusarium acuminatum Fusarium wilt U U U U

Macrophomina phaseolina charcoal rot Y Y U Y

Phytophthora drechsleri Phytophthora stem rot N N N N

Pythium spp. Pythium seedling blight/root rot Y Y U Y

Sclerotinia minor Sclerotinia basal stalk rot Y Y U Y

Sclerotium rolfsii Sclerotium wilt Y U U Y

Verticillium dahliae Verticillium wilt Y U U Y

NEMATODES

Meloidogyne javanica root knot nematode U U U U

Merlinius brevidens Stunt nematode U U U U

Pratylenchus brachyurus root lesion nematode brachyurus U U U U

Pratylenchus neglectus root knot nematode U U U U

Pratylenchus thornei root lesion nematode thornei U U U U

Xiphenema barberchekae dagger nematode U U U U

BACTERIA

Erwinia spp. Erwinia stalk rot and head rot Y Y U Y

Pseudomonas syringae pv. helianthi bacterial leaf spot U U U U

VIRUSES

Sunflower ringspot ilarvirus sunflower ringspot Y U U Y

Tobacco Streak Virus tobacco streak Y U U Y

Turnip mosaic virus turnip mosaic U U N N
a Y= present in region; N = not recorded in region; U = unknown status
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5.3.2  Distribution of the pathogens in Australia
Nineteen of the 32 diseases surveyed were reported as 
present in one or more zones in Australia. All 19 were 
reported in the Northern Region, 10 in the Southern 
Region and two in the Western Region (WA Ord zone). 
Seven necrotrophic leaf fungal diseases were present in 
the Northern Region while only three were reported in 
the Southern Region and none in the Western Region. 
Rhizopus head rot occurs in Northern and Southern 
Regions but the Rhizopus species present was not known 
(Table 5.2).

The four biotrophic leaf fungal diseases were present in 
the Northern Region with three present in the Southern and 
two in the Western Region. Rust caused by Puccinia xanthii 
was only reported in the Northern Region (Table 5.2).

Five root and crown fungal diseases were present in the 
Northern Region and three in the Southern but none was 
reported in the Western Region. No nematode diseases 
were reported on sunflowers in Australia (Table 5.2).

One bacterial disease was present in the Northern and 
Southern Regions. Two viral diseases were reported in the 
Northern Region but not elsewhere (Table 5.2).

Table 5.3  Incidence of sunflower diseases as a proportion of years when disease occurs (%) and as a proportion  
of the crop area affected when the disease develops (%) in the GRDC Regions and Australia

Disease
Northern Southern Western Australia

Years Area Years Area Years Area Years Area

NECROTROPHIC LEAF FUNGI

brown spot/blight 82.6 63.8 75.0 50.0 - - 82.3 63.5

grey mould 9.4 5.0 - - - - 9.2 4.9

Cercospora blight - - - - - - - -

Phoma black stem 64.6 35.4 - - - - 63.4 34.8

Phomopsis stem canker 64.6 35.4 - - - - 63.4 34.8

Rhizopus head rot 81.5 2.0 25.0 2.0 - - 80.4 2.0

Rhizopus arrhizus head rot - - - - - - - -

Rhizopus oryzae head rot - - - - - - - -

Rhizopus stolonifer head rot - - - - - - - -

Sclerotinia head rot 80.3 8.8 100.0 5.0 - - 80.5 8.7

leaf spot 46.0 9.3 - - - - 45.2 9.2

BIOTROPHIC LEAF FUNGI

white blister 38.6 44.1 50.0 5.0 - - 38.7 43.4

powdery mildew 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

rust (helianthi) 100.0 25.0 100.0 25.0 100.0 25.0 100.0 25.0

rust (xanthii) 5.6 1.0 - - - - 5.5 1.0

ROOT AND CROWN FUNGI

Fusarium wilt - - - - - - - -

charcoal rot 100.0 66.6 100.0 5.0 - - 99.8 65.5

Phytophthora stem rot 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Pythium seedling blight/root rot 10.0 5.0 10.0 5.0 - - 10.0 5.0

Sclerotinia basal stalk rot 83.9 8.8 50.0 10.0 - - 83.1 8.8

Sclerotium wilt 52.8 5.2 - - - - 51.8 5.1

Verticillium wilt 65.2 1.0 - - - - 64.0 1.0

NEMATODES

root knot nematode - - - - - - - -

stunt nematode - - - - - - - -

root lesion nematode brachyurus - - - - - - - -

root knot nematode - - - - - - - -

root lesion nematode thornei - - - - - - - -

dagger nematode - - - - - - - -

BACTERIA

Erwinia stalk rot and head rot 20.0 1.0 50.0 1.0 - - 20.4 1.0

bacterial leaf spot - - - - - - - -

VIRUSES

sunflower ringspot 0.0 0.0 - - - - 0.0 0.0

tobacco streak 11.2 6.7 - - - - 11.0 6.6

- No data available
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5.4  incidence and severity of sunflower 
diseases

5.4.1  incidence of sunflower diseases
Incidence was assessed as the proportion of years that 
favoured development of the disease in each zone, and as 
the proportion of the crop area in the zone affected when 
the disease developed. These values were averaged for the 
region by weighting the area sown to the crop in each zone 
for which disease data were available, and are shown in 
Table 5.3.

As the Northern Region had 97 per cent of the national 
crop area, estimates for that region are very similar to 

the national estimates. Nationally and within the Northern 
Region, there were 13 diseases that occurred with a yearly 
incidence of 25 per cent or greater. The highest were 
powdery mildew and rust (helianthi), which occurred every 
year, followed by charcoal rot, Sclerotinia basal stalk rot and 
brown spot/blight. In years that favoured their development, 
seven diseases occurred over 25 per cent of the crop area: 
the highest was powdery mildew (100 per cent of the area) 
followed by charcoal rot, brown spot/blight and white blister 
(Table 5.3).

In the Southern Region, nine diseases occurred in 25 per 
cent or more of years. The highest were Sclerotinia head 

Table 5.4  Potential and present severity of sunflower diseases (percentage yield loss in years suitable  
for disease development) in the GRDC Regions and Australia

Disease
Northern Southern Western Australia

Potential Present Potential Present Potential Present Potential Present

NECROTROPHIC LEAF FUNGI

brown spot/blight 18.1 4.5 20.0 10.0 - - 18.1 4.6

grey mould 4.6 1.0 - - - - 4.5 1.0

Cercospora blight - - - - - - - -

Phoma black stem 6.9 2.4 - - - - 6.8 2.3

Phomopsis stem canker 35.1 5.0 - - - - 34.5 4.9

Rhizopus head rot 11.9 5.0 10.0 5.0 - - 11.9 5.0

Rhizopus arrhizus head rot - - - - - - - -

Rhizopus oryzae head rot - - - - - - - -

Rhizopus stolonifer head rot - - - - - - - -

Sclerotinia head rot 39.0 4.0 10.0 2.0 - - 38.5 4.0

leaf spot 4.6 1.0 - - - - 4.5 1.0

BIOTROPHIC LEAF FUNGI

white blister 5.0 1.0 10.0 1.0 - - 5.1 1.0

powdery mildew 19.8 9.4 20.0 10.0 20.0 10.0 19.8 9.4

rust (helianthi) 24.6 5.6 50.0 10.0 20.0 5.0 25.0 5.7

rust (xanthii) 2.2 1.1 - - - - 2.1 1.1

ROOT AND CROWN FUNGI

Fusarium wilt - - - - - - - -

charcoal rot 5.6 1.5 10.0 5.0 - - 5.7 1.6

Phytophthora stem rot 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Pythium seedling blight/root rot 5.0 1.9 5.0 1.0 - - 5.0 1.9

Sclerotinia basal stalk rot 40.3 5.0 25.0 10.0 - - 39.9 5.1

Sclerotium wilt 10.0 2.0 - - - - 9.8 2.0

Verticillium wilt 5.0 1.0 - - - - 4.9 1.0

NEMATODES

root knot nematode - - - - - - - -

Stunt nematode - - - - - - - -

root lesion nematode brachyurus - - - - - - - -

root knot nematode - - - - - - - -

root lesion nematode thornei - - - - - - - -

dagger nematode - - - - - - - -

BACTERIA

Erwinia stalk rot and head rot 5.0 1.0 5.0 1.0 - - 5.0 1.0

bacterial leaf spot - - - - - - - -

VIRUSES

sunflower ringspot 0.0 0.0 - - - - 0.0 0.0

tobacco streak 9.0 2.2 - - - - 8.8 2.2

- No data available
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Table 5.5  Potential and present average annual yield losses (percentage) from sunflower diseases  
by GRDC Regions and Australia

Disease
Northern Southern Western Australia

Potential Present Potential Present Potential Present Potential Present

NECROTROPHIC LEAF FUNGI

brown spot/blight 11.1 2.8 7.5 3.8 - - 11.0 2.8

grey mould 0.0 0.0 - - - - 0.0 0.0

Cercospora blight - - - - - - - -

Phoma black stem 1.3 0.5 - - - - 1.2 0.5

Phomopsis stem canker 9.5 1.2 - - - - 9.3 1.2

Rhizopus head rot 0.2 0.1 0.1 0.0 - - 0.2 0.1

Rhizopus arrhizus head rot - - - - - - - -

Rhizopus oryzae head rot - - - - - - - -

Rhizopus stolonifer head rot - - - - - - - -

Sclerotinia head rot 3.8 0.4 0.5 0.1 - - 3.7 0.4

leaf spot 0.2 0.0 - - - - 0.2 0.0

SUB TOTAL 5.0 3.9 0.0 5.0

BIOTROPHIC LEAF FUNGI

white blister 0.9 0.2 0.3 0.0 - - 0.9 0.2

powdery mildew 19.8 9.4 20.0 10.0 20.0 10.0 19.8 9.4

rust (helianthi) 6.2 1.4 12.5 2.5 5.0 1.3 6.3 1.4

rust (xanthii) 0.0 0.0 - - - - 0.0 0.0

SUB TOTAL 10.9 12.5 11.3 11.0

ROOT AND CROWN FUNGI

Fusarium wilt - - - - - - - -

charcoal rot 3.4 0.7 0.5 0.3 - - 3.3 0.7

Phytophthora stem rot 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Pythium seedling blight/root rot 0.0 0.0 0.0 0.0 - - 0.0 0.0

Sclerotinia basal stalk rot 3.8 0.4 1.3 0.5 - - 3.8 0.4

Sclerotium wilt 0.3 0.1 - - - - 0.3 0.1

Verticillium wilt 0.0 0.0 - - - - 0.0 0.0

SUB TOTAL 1.2 0.8 0.0 1.2

NEMATODES

root knot nematode - - - - - - - -

stunt nematode - - - - - - - -

root lesion nematode brachyurus - - - - - - - -

root knot nematode - - - - - - - -

root lesion nematode thornei - - - - - - - -

dagger nematode - - - - - - - -

SUB TOTAL 0.0 0.0 0.0 0.0

BACTERIA

Erwinia stalk rot and head rot 0.0 0.0 0.0 0.0 - - 0.0 0.0

bacterial leaf spot - - - - - - - -

SUB TOTAL 0.0 0.0 0.0 0.0

VIRUSES

sunflower ringspot 0.0 0.0 - - - - 0.0 0.0

tobacco streak 5.4 1.3 - - - - 5.3 1.3

SUB TOTAL 1.3 0.0 0.0 1.3

TOTAL 18.5 17.2 11.3 18.4
- No data available
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rot, powdery mildew, rust (helianthi) and charcoal rot, which 
occurred every year. Three diseases occurred over more 
than 25 per cent of the area in years that favoured their 
development. The highest area was for powdery mildew 
(100 per cent) followed by brown spot/blight and rust 
(helianthi) (Table 5.3).

Incidence data were supplied for only two diseases in 
the Western Region. Powdery mildew and rust (helianthi) 
occurred ever year. The first also occurred over the whole 
area while rust (helianthi) occurred over 25 per cent of the 
area in years that favoured their development (Table 5.3).

5.4.2  severity of sunflower diseases
Severity was assessed as the percentage yield loss that 
occurred in affected crops in the zone in years favourable 
for development of the disease. Two assessments were 
made. The first was the potential severity, that is, the severity 
that would occur if current controls were not applied. The 
second was the present severity, when current controls are 
in place. These assessments were made at the zone level 
and aggregated to the region by weighting the average by 
the area of the crop in each zone (Table 5.4).

The Northern Region had 97 per cent of the sunflower 
area, the aggregated severity assessments for that region 
were almost the same as the national aggregated estimates. 
For the Northern Region and Australia, seven diseases 
have the potential to cause more than 10 per cent yield 
loss in years when they developed. Sclerotinia basal stalk 
rot had the highest potential loss (40 per cent) followed by 
Sclerotinia head rot, Phomopsis stem canker, rust (helianthi) 
and powdery mildew. No disease had a present severity 
exceeding 10 per cent. The highest was powdery mildew (9 
per cent) followed by rust (helianthi), Sclerotinia basal stalk 
rot, Rhizopus head rot and Phomopsis stem canker (Table 
5.4).

In the Southern Region, eight diseases have potential 
severities of 10 per cent or more in years that favoured their 
development. The highest was rust (helianthi) with a potential 
severity of 50 per cent yield loss, followed by Sclerotinia 
basal stalk rot, brown spot/blight, powdery mildew, Rhizopus 
head rot, Sclerotinia head rot, white blister and charcoal rot. 
Four diseases have a present severity of 10 per cent yield 
loss: brown spot/blight, powdery mildew, rust (helianthi) and 
Sclerotinia basal stalk rot (Table 5.4).

In the WA Ord agro-ecological zone (Western Region), 
severity data were supplied for only two diseases (Table 5.4).

5.5  losses from sunflower diseases
5.5.1  Potential and present percentage yield 

losses
The average annual yield loss was calculated from the 
incidence and severity data (see Section 2.6 for the method). 
The potential severity was used to calculate the potential 
losses if current controls were not used and the present 
severity to calculate present losses with current control 
measures.

The Northern Region has 97 per cent of the sunflower 

area and the aggregated estimates of losses are similar for 
that region and Australia. Two diseases have a potential 
average annual yield loss of 10 per cent or more. The 
highest was powdery mildew (20 per cent) followed by 
brown spot/blight, Phomopsis stem canker, rust (helianthi) 
and tobacco streak. No diseases have present average 
annual yield losses exceeding 10 per cent. The highest was 
powdery mildew (9 per cent) followed by brown spot/blight, 
rust (helianthi), tobacco streak and Phomopsis stem canker 
(Table 5.5).

In the Southern Region, two diseases have a potential 
average annual yield loss of 10 per cent or more. The 
highest was powdery mildew (20 per cent) followed by rust 
(helianthi), brown spot/blight, Sclerotinia basal stalk rot, 
Sclerotinia head rot and charcoal rot. With current disease 
controls, one disease, powdery mildew, had a present 
average annual yield loss of 10 per cent. It was followed by 
brown spot/blight, rust (helianthi), Sclerotinia basal stalk rot 
and charcoal rot (Table 5.5).

Two diseases were assessed as causing yield losses in 
the Western Region. Powdery mildew has an average annual 
potential loss of 20 per cent and current loss of 10 per cent, 
while rust (helianthi) has a potential loss of 5 per cent and a 
current loss of 1.3 per cent (Table 5.5).

5.5.2  Quality effects of diseases on sunflowers
Diseases that cause blemishes or admixtures of the seed 
will reduce its value for the high-end market for birdseed 
and whole seed human consumption. Such diseases 
include Rhizopus and Sclerotinia head rots. These losses 
have not been estimated. However, the direct effect on 
yield that these diseases cause would be far greater than 
the loss in value of the seed that remains after the disease 
damage.

5.5.3 Value of losses from sunflower diseases
The value of these yield losses was calculated by relating the 
percentage losses to the gross value of sunflower production 
in each zone, using the average value of sunflowers, over 
a five-year period (see Section 5.2). These losses were 
calculated on a per hectare basis and on an aggregate basis 
for each zone, then for the Regions and Australia.

The potential losses estimated for each disease are in 
Table 5.6 ($ per hectare) and Table 5.7 (aggregate losses). 
For Australia, the five major diseases by potential loss on a 
per hectare basis and their total cost to the industry are:

The present losses estimated for each disease are in 
Table 5.6 ($ per hectare) and Table 5.7 (aggregate losses). 
For Australia, the five major diseases by average annual 

Disease $/ha $ million

powdery mildew 93.83 4.5

brown spot/blight 55.41 2.7

Phomopsis stem canker 47.43 2.3

rust (helianthi) 28.06 1.3

Sclerotinia basal stalk rot 19.54 0.9
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Table 5.6  Potential and present average annual costs ($/ha) from sunflower diseases  
by GRDC Regions and Australia

Disease
Northern Southern Western Australia

Potential Present Potential Present Potential Present Potential Present

NECROTROPHIC LEAF FUNGI

brown spot/blight 55.57 13.89 52.85 26.42 - - 55.41 14.06

grey mould 0.11 0.02 - - - - 0.11 0.02

Cercospora blight - - - - - - - -

Phoma black stem 6.27 2.49 - - - - 6.15 2.45

Phomopsis stem canker 48.31 6.19 - - - - 47.43 6.08

Rhizopus head rot 0.82 0.39 0.35 0.18 - - 0.81 0.39

Rhizopus arrhizus head rot - - - - - - - -

Rhizopus oryzae head rot - - - - - - - -

Rhizopus stolonifer head rot - - - - - - - -

Sclerotinia head rot 19.67 1.97 3.52 0.70 - - 19.37 1.95

leaf spot 1.07 0.22 - - - - 1.06 0.21

SUB TOTAL 25.17 27.30 0.00 25.15

SUB TOTAL 0.0 0.0

BIOTROPHIC LEAF FUNGI

white blister 4.30 0.86 1.76 0.18 - - 4.25 0.85

powdery mildew 93.07 44.84 140.92 70.46 88.96 44.48 93.83 45.25

rust (helianthi) 27.09 6.40 88.08 17.62 22.24 5.56 28.06 6.58

rust (xanthii) 0.01 0.00 - - - - 0.01 0.00

SUB TOTAL 52.10 88.25 50.04 52.68

ROOT AND CROWN FUNGI

Fusarium wilt - - - - - - - -

charcoal rot 16.44 3.42 3.52 1.76 - - 16.20 3.38

Phytophthora stem rot 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pythium seedling blight/root rot 0.12 0.04 0.18 0.04 - - 0.12 0.04

Sclerotinia basal stalk rot 19.76 2.03 8.81 3.52 - - 19.54 2.05

Sclerotium wilt 1.28 0.26 - - - - 1.26 0.25

Verticillium wilt 0.16 0.03 - - - - 0.16 0.03

SUB TOTAL 5.78 5.32 0.00 5.76

NEMATODES

root knot nematode - - - - - - - -

stunt nematode - - - - - - - -

root lesion nematode brachyurus - - - - - - - -

root knot nematode - - - - - - - -

root lesion nematode thornei - - - - - - - -

dagger nematode - - - - - - - -

SUB TOTAL 0.00 0.00 0.00 0.00

BACTERIA

Erwinia stalk rot and head rot 0.05 0.01 0.18 0.04 - - 0.05 0.01

bacterial leaf spot - - - - - - - -

SUB TOTAL 0.01 0.04 0.00 0.01

VIRUSES

sunflower ringspot 0.00 0.00 - - - - 0.00 0.00

tobacco streak 16.27 4.07 - - - - 15.97 3.99

SUB TOTAL 4.07 0.00 0.00 3.99

TOTAL 87.13 120.91 50.04 87.60
- No data available
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Table 5.7  Aggregate potential and present average annual costs ($ million) from sunflower diseases  
by GRDC Regions and Australia

Disease
Northern Southern Western Australia

Potential Present Potential Present Potential Present Potential Present

NECROTROPHIC LEAF FUNGI

brown spot/blight 2.61 0.65 0.04 0.02 - - 2.65 0.67

grey mould 0.01 0.00 - - - - 0.01 0.00

Cercospora blight - - - - - - - -

Phoma black stem 0.29 0.12 - - - - 0.29 0.12

Phomopsis stem canker 2.27 0.29 - - - - 2.27 0.29

Rhizopus head rot 0.04 0.02 0.00 0.00 - - 0.04 0.02

Rhizopus arrhizus head rot - - - - - - - -

Rhizopus oryzae head rot - - - - - - - -

Rhizopus stolonifer head rot - - - - - - - -

Sclerotinia head rot 0.92 0.09 0.00 0.00 - - 0.93 0.09

leaf spot 0.05 0.01 - - - - 0.05 0.01

SUB TOTAL 1.18 0.02 0.00 1.20

SUB TOTAL 0.0 0.0

BIOTROPHIC LEAF FUNGI

white blister 0.20 0.04 0.00 0.00 - - 0.20 0.04

powdery mildew 4.38 2.11 0.11 0.05 0.01 0.00 4.49 2.17

rust (helianthi) 1.27 0.30 0.07 0.01 0.00 0.00 1.34 0.32

rust (xanthii) 0.00 0.00 - - - - 0.00 0.00

SUB TOTAL 2.45 0.07 0.01 2.52

ROOT AND CROWN FUNGI

Fusarium wilt - - - - - - - -

charcoal rot 0.77 0.16 0.00 0.00 - - 0.78 0.16

Phytophthora stem rot 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pythium seedling blight/root rot 0.01 0.00 0.00 0.00 - - 0.01 0.00

Sclerotinia basal stalk rot 0.93 0.10 0.01 0.00 - - 0.94 0.10

Sclerotium wilt 0.06 0.01 - - - - 0.06 0.01

Verticillium wilt 0.01 0.00 - - - - 0.01 0.00

SUB TOTAL 0.27 0.00 0.00 0.28

NEMATODES

root knot nematode - - - - - - - -

stunt nematode - - - - - - - -

root lesion nematode brachyurus - - - - - - - -

root knot nematode - - - - - - - -

root lesion nematode thornei - - - - - - - -

dagger nematode - - - - - - - -

SUB TOTAL 0.00 0.00 0.00 0.00

BACTERIA

Erwinia stalk rot and head rot 0.00 0.00 0.00 0.00 - - 0.00 0.00

bacterial leaf spot - - - - - - - -

SUB TOTAL 0.00 0.00 0.00 0.00

VIRUSES

sunflower ringspot 0.00 0.00 - - - - 0.00 0.00

tobacco streak 0.77 0.19 - - - - 0.77 0.19

SUB TOTAL 0.19 0.00 0.00 0.19

TOTAL 4.10 0.09 0.01 4.20

- No data available
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present loss on a per hectare basis and their total cost to 
the industry are:

Collectively, present average annual losses from the 
necrotrophic leaf fungi were $1.20 million, biotrophic leaf 
fungi $2.52 million, root and crown fungi $0.28 million, 
nematodes nil, bacteria nil, viruses $0.19 million and 
phytoplasmas nil.

Table 5.8  Value of current disease control practices in sunflowers per hectare and per region  
by GRDC Region and Australia

Disease
Northern Southern Western Australia

Potential Present Potential Present Potential Present Potential Present

Necrotrophic leaf fungi

brown spot/blight 41.68 26.42 - 41.35 1.96 0.02 - 1.98

grey mould 0.09 - - 0.08 0.00 - - 0.00

Cercospora blight - - - - - - - -

Phoma black stem 3.78 - - 3.71 0.18 - - 0.18

Phomopsis stem canker 42.12 - - 41.36 1.98 - - 1.98

Rhizopus head rot 0.43 0.18 - 0.42 0.02 0.00 - 0.02

Rhizopus arrhizus head rot - - - - - - - -

Rhizopus oryzae head rot - - - - - - - -

Rhizopus stolonifer head rot - - - - - - - -

Sclerotinia head rot 17.70 2.82 - 17.42 0.83 0.00 - 0.83

leaf spot 0.86 - - 0.84 0.04 - - 0.04

BIOTROPHIC LEAF FUNGI

white blister 3.44 1.59 - 3.40 0.16 0.00 - 0.16

powdery mildew 48.23 70.46 44.48 48.58 2.27 0.05 0.00 2.33

rust (helianthi) 20.69 70.46 16.68 21.48 0.97 0.05 0.00 1.03

rust (xanthii) 0.00 - - 0.00 0.00 - - 0.00

ROOT AND CROWN FUNGI

Fusarium wilt - - - - - - - -

charcoal rot 13.03 1.76 - 12.82 0.61 0.00 - 0.61

Phytophthora stem rot 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pythium seedling blight/root rot 0.07 0.14 - 0.07 0.00 0.00 - 0.00

Sclerotinia basal stalk rot 17.73 5.28 - 17.50 0.83 0.00 - 0.84

Sclerotium wilt 1.02 - - 1.00 0.05 - - 0.05

Verticillium wilt 0.13 - - 0.13 0.01 - - 0.01

NEMATODES

root knot nematode - - - - - - - -

stunt nematode - - - - - - - -

root lesion nematode brachyurus - - - - - - - -

root knot nematode - - - - - - - -

root lesion nematode thornei - - - - - - - -

dagger nematode - - - - - - - -

BACTERIA

Erwinia stalk rot and head rot 0.04 0.14 - 0.04 0.00 0.00 - 0.00

bacterial leaf spot - - - - - - - -

VIRUSES

sunflower ringspot 0.00 - - 0.00 0.00 - - 0.00

tobacco streak 12.20 - - 11.98 0.57 - - 0.57
- No data available

Disease $/ha $ million

powdery mildew 45.25 2.2

brown spot/blight 14.06 0.7

rust (helianthi) 6.58 0.3

Phomopsis stem canker 6.08 0.3

tobacco streak 3.99 0.2

Total losses from others 11.63 0.6

Total Present loss 87.60 4.2
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5.6  Value of control of sunflower diseases
The value of present controls of sunflower diseases is the 
difference between the potential average annual loss when 
current control practices were not in place and the present 
average annual loss with current controls in place. Estimates 
of the value of control for each disease surveyed on a per 
hectare basis and the total value are in Table 5.8.

For Australia, the highest control value was $2.33 million 
for control of powdery mildew followed by Phomopsis stem 
canker ($1.98 million), brown spot/blight ($1.98 million), 
rust (helianthi) ($1.03 million) and Sclerotinia basal stalk rot 
($0.84 million) (Table 5.8).

The regional and national values are of primary 
consideration by funding bodies to determine the return 
on investment for development of controls. However, 
for farmers, the decision on whether to use a control is 
based on the cost of the control relative to the expected 
return. Here the per hectare value of the control practice is 
appropriate. The control value for powdery mildew is $48/ha 
in the Northern Region, $70/ha in the Southern Region and 
$44/ha in the Western Region.

For the survey, control measures were grouped in three 
broad categories: breeding (resistant cultivars); cultural 
practices including stubble management, tillage and crop 

Table 5.9 Value of different forms of sunflower disease control in Australia

Disease
Cost/value ($ million) Contribution (%) Contribution ($ million)

Potential Present Control Breeding Cultural Pesticide Breeding Cultural Pesticide

Necrotrophic leaf fungi

brown spot/blight 2.65 0.67 1.98 40 60 0 0.79 1.19 0.00

grey mould 0.01 0.00 0.00 0 100 0 0.00 0.00 0.00

Cercospora blight - - - - - -

Phoma black stem 0.29 0.12 0.18 10 90 0 0.02 0.16 0.00

Phomopsis stem canker 2.27 0.29 1.98 10 90 0 0.20 1.78 0.00

Rhizopus head rot 0.04 0.02 0.02 1 99 0 0.00 0.02 0.00

Rhizopus arrhizus head rot - - - - - -

Rhizopus oryzae head rot - - - - - -

Rhizopus stolonifer head rot - - - - - -

Sclerotinia head rot 0.93 0.09 0.83 0 100 0 0.00 0.83 0.00

leaf spot 0.05 0.01 0.04 0 100 0 0.00 0.04 0.00

BIOTROPHIC LEAF FUNGI

white blister 0.20 0.04 0.16 5 95 0 0.01 0.15 0.00

powdery mildew 4.49 2.17 2.33 11 0 89 0.25 0.00 2.08

rust (helianthi) 1.34 0.32 1.03 96 4 0 0.99 0.04 0.00

rust (xanthii) 0.00 0.00 0.00 10 90 0 0.00 0.00 0.00

ROOT AND CROWN FUNGI

Fusarium wilt - - - - - -

charcoal rot 0.78 0.16 0.61 0 100 0 0.00 0.61 0.00

Phytophthora stem rot 0.00 0.00 0.00 0.00 0.00 0.00

Pythium seedling blight/root rot 0.01 0.00 0.00 0 100 0 0.00 0.00 0.00

Sclerotinia basal stalk rot 0.94 0.10 0.84 0 100 0 0.00 0.84 0.00

Sclerotium wilt 0.06 0.01 0.05 0 100 0 0.00 0.05 0.00

Verticillium wilt 0.01 0.00 0.01 0 100 0 0.00 0.01 0.00

NEMATODES

root knot nematode - - - - - -

stunt nematode - - - - - -

root lesion nematode brachyurus - - - - - -

root knot nematode - - - - - -

root lesion nematode thornei - - - - - -

dagger nematode - - -    - - -

BACTERIA

Erwinia stalk rot and head rot 0.00 0.00 0.00 0 100 0 0.00 0.00 0.00

bacterial leaf spot - - - - - -

VIRUSES

sunflower ringspot 0.00 0.00 0.00 0.00 0.00 0.00

tobacco streak 0.77 0.19 0.57 70 20 10 0.40 0.11 0.06
- No data available



GRDC | 48 | CuRRenT AnD POTenTiAl COsTs fROM DiseAses Of OilseeD CROPs in AusTRAliA

rotation; and pesticides, including fungicides applied to 
the seed, in fertilisers and by spraying, and insecticides to 
control vectors. The proportion of control contributed by 
each category and its value are in Table 5.9.

Breeding and the use of genetic resistance provided 
50 per cent or more of the control of two diseases and 
more than 25 per cent for a further one. The top five 
average annual values for this control were: rust (helianthi), 
$0.99 million; brown spot/blight, $0.79 million; tobacco 
streak, $0.40 million; powdery mildew, $0.25 million; and 
Phomopsis stem canker, $0.20 million (Table 5.9).

Cultural practices contributed 50 per cent or more of the 
control for 15 diseases. The top five average annual values 
for this control were: Phomopsis stem canker, $1.78 million; 
brown spot/blight, $1.19 million; Sclerotinia basal stalk 
rot, $0.84 million; Sclerotinia head rot, $0.83 million; and 
charcoal rot, $0.61 million (Table 5.9).

Pesticides, mainly fungicides, contributed more than 
50 per cent of the control for one disease, powdery mildew, 
worth $2.08 million. They also contributed $0.06 million for 
control of tobacco streak (Table 5.9).

5.7  use of pesticides for control of 
sunflower diseases

No estimates were made of the cost of pesticides applied to 
sunflowers.

5.8  Discussion and Conclusions
Diseases have a high potential to damage sunflower crops 
but are generally well controlled at present, with total present 
losses of $4.2 million or 18.4 per cent of the gross value of 
production. On average, the current average annual losses 
from sunflower diseases in Australia are $88/ha. The five 
major diseases of sunflowers in Australia in order of potential 
and present losses are:

The present disease losses are dominated by the 
biotrophic leaf fungal diseases, which cause present average 
annual losses of $2.52 million, or 60 per cent of the total 
disease loss. This loss is dominated by powdery mildew. Its 
present loss of $2.17 million is high, but without the present 
controls its potential loss would be $4.49 million, more than 
the present loss of all diseases combined.

Necrotrophic leaf fungal diseases cause present losses 
of $1.20 million per year in sunflowers, or 29 per cent of 
the total loss. These losses are largely caused by brown 
spot/blight and Phomopsis stem canker. Their present 
average annual losses of $0.67 million and $0.29 million, 
respectively, are considerably less than their potential losses 
of $2.65 million and $2.27 million, respectively.

Compared to most other crops, the losses from root 
and crown diseases are relatively minor, with the present 
loss being $0.28 million or 7 per cent of the total disease 
loss. These losses are largely caused by charcoal rot and 
Sclerotinia basal stalk rot. Although their present losses 
of $0.16 million and $0.10 million are high, they are 
considerably less than their potential losses of $0.78 million 
and $0.94 million, respectively.

The viral disease tobacco streak currently causes losses 
of $0.19 million per year or 5 per cent of the total disease 
loss. Its potential loss without current controls would be 
$0.77 million.

There were no losses estimated for nematode, bacterial 
and phytoplasma diseases. In the case of nematodes, there 
has been little study of this group in sunflowers and it is 
possible that there are unrecognised losses as symptoms 
are often slight. Symptoms of severe bacterial and 
phytoplasma diseases are frequently obvious so it is less 
likely that possible damage from these has been overlooked.

Current control values have reduced the losses from 
these diseases considerably. Breeding, cultural measures 
and pesticides are generally used in conjunction, as shown 
by the following diseases:

Rank By potential loss By present loss

1 powdery mildew powdery mildew

2 brown spot/blight brown spot/blight

3 Phomopsis stem canker rust (helianthi)

4 rust (helianthi) Phomopsis stem canker

5 Sclerotinia basal stalk rot tobacco streak

Disease

Control 
value 

($million)

Contribution to control ($million) by

Breeding Cultural Pesticides

powdery mildew 2.33 0.25 0.00 2.08

Phomopsis stem canker 1.98 0.20 1.78 0.00

brown spot/blight 1.98 0.79 1.19 0.00

rust (helianthi) 1.03 0.99 0.04 0.00

Sclerotinia basal stalk rot 0.84 0.00 0.84 0.00
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6.1  loss from diseases of oilseed crops 
in Australia

The total present loss from diseases in oilseed crops 
averages $137 million per year, or 27.6 per cent of the 
gross value of oilseed production. Within crops, the highest 
losses of $130.5 million occur in canola, which is by far the 
largest crop. With much lower production, the values of the 
present average annual losses in soybeans and sunflowers 
are reduced, $2.0 million and $4.2 million, respectively 
(Table 6.1). Based on percentage loss, canola has the 
highest present losses (28.3 per cent of the crop value) 
followed by soybeans (18.7 per cent) and sunflowers (18.4 
per cent) (Table 6.1).

The highest per hectare loss occurs in canola ($113/ha),  
followed by soybeans ($98/ha) and sunflowers ($88/ha) 
(Table 6.1).

These losses, although high in many cases, would be far 
higher if current controls were not in place. The per hectare 
potential and present costs of the disease with highest 
potential loss in each crop illustrate the value of these 
controls (Table 6.2).

Blackleg in canola had both the highest potential annual 
loss per hectare ($287/ha) and highest value of control 
($221/ha), worth $255 million per year to the canola industry. 
Average annual potential losses from the disease with 
highest potential also exceeded $90/ha in all three crops, 
but in each crop the present losses from these diseases 
were less than half those losses (and close to zero for 
bacterial pustule of soybeans (Table 6.2).

6.2  Contribution of major disease 
groups to losses

Diseases were classified into seven groups: necrotrophic leaf 
fungi, biotrophic leaf fungi, root and crown fungi, nematodes, 
bacteria, viruses and phytoplasmas. The relative importance 
of these disease groups varied between crops.

Necrotrophic and biotrophic leaf fungal diseases and root 
and crown fungal diseases were important contributors to 
yield loss in all crops. Nematodes and bacterial diseases 
were important in soybeans while viral diseases were 
important in canola and sunflowers. Phytoplasmas were not 
important at present in any oilseed crop (Table 6.3).

6.2.1  necrotrophic fungal leaf diseases
The present average annual loss to the Australian 
oilseed industry from necrotrophic fungal leaf diseases 
is $20.3 million with $10.4 million of this occurring in the 
Western Region, $7.6 million in the Southern Region and 
$2.3 million in the Northern Region. These diseases had the 
greatest effect on canola, which had 88 per cent of the loss 
(Table 6.4).

The present loss per hectare was greatest on soybeans 
in the Northern Region ($61/ha) followed by soybeans in the 
Western Region ($51/ha) and sunflowers in the Southern 
Region ($27/ha) (Table 6.4).

Although the present losses are high, the potential 
losses from the major necrotrophic fungal leaf disease for 
canola, Sclerotinia stem rot ($40 million per year), and for 
sunflowers, brown spot/blight ($2.7 million per year), are 
higher than the combined present losses of all necrotrophic 
fungal leaf diseases for those crops.

6  DiseAse lOsses TO AusTRAliAn OilseeD 
CROPs: DisCussiOn AnD COnClusiOns

Table 6.2  Potential and present average annual loss ($/ha) and the control value ($/ha and $ million) of the disease 
with highest potential loss of each oilseed crop for Australia

Crop Highest potential disease
Loss ($/ha) Control value

Potential Present ($/ha) ($ million)

Canola blackleg 287 66 221 255

Soybeans bacterial pustule 96 0 96 2

Sunflowers powdery mildew 94 45 49 2

Table 6.1 Values of present average annual losses caused by diseases to oilseed crops in Australia
 

Crop Present loss $/ha
Total present disease loss  

($ million)
Loss as proportion of  

gross value of crop (%)

Canola 113.11 130.5 28.3

Soybeans 97.85 2.0 18.7

Sunflowers 87.60 4.2 18.4

TOTAL OILSEED CROPS 108.98 136.7 27.6
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6.2.2  Biotrophic fungal leaf diseases
The present average annual loss to the Australian oilseed 
industry from biotrophic fungal leaf diseases is $15.9 million 
with $13.3 million occurring in the Southern Region,  
$2.6 million in the Northern Region and none in the Western 
Region. These diseases had the greatest effect on canola, 
which had 83 per cent of the losses (Table 6.5).

The present loss per hectare was greatest in sunflowers 
in each region: $88/ha, $52/ha and $50/ha in the Southern, 
Northern and Western Regions, respectively (Table 6.5).

The biotrophic fungal leaf diseases contain fungi of two 
quite different types: the rusts and powdery mildews, which 
are “true” fungi, and the downy mildews (which include white 
rust of canola and white blister of sunflowers). The downy 
mildews are more closely related to some algae than to the 
higher fungi and have different responses to fungicides so 
that this form of control must consider the sensitivity of the 
disease to the fungicide.

Although these diseases share common names, the 
causal fungi are highly host specific.

The potential loss from the major biotrophic fungal leaf 
diseases to the oilseeds is high. Downy mildew has a 
potential loss in canola of $13 million per year and currently 
is not controlled effectively. Rust has a potential loss to 
soybeans of $1.0 million per year but effective controls 
reduce this loss to $0.2 million per year. Powdery mildew 
has a potential loss to sunflowers of $4.5 million per year but 
current controls reduce this to $2.2 million per year.

6.2.3  Root and crown fungal diseases
The present average annual loss to the Australian oilseed 
industry from root and crown fungal diseases is $83.9 million 
with $64.2 million occurring in the Western Region, $19.2 
million in the Southern Region and $0.5 million in the Northern 

Region. These diseases had the greatest loss in canola, which 
had 99 per cent of the losses (Table 6.6).

The present loss per hectare was greatest in canola in 
the Western Region ($127/ha) followed by canola in the 
Southern Region ($30/ha) and soybeans in the Southern 
Region ($19/ha). Losses from these diseases were much 
less in sunflowers on a per hectare basis (Table 6.6).

Blackleg in canola dominates the root and crown fungal 
diseases affecting the oilseed crops based on total loss and 
loss per hectare, accounting for 91 per cent of these losses.

In addition to Ascomycete fungus, a wide range of other 
fungi cause the root and crown diseases that damage the 
oilseeds. These include the Oomycetes such as Pythium and 
Phytophthora spp, the Basidiomycete genus Rhizoctonia, 
and other Ascomycetes such as Fusarium, Sclerotinia and 
Verticillium spp. Various anastomosis groups of Rhizoctonia 
solani affect canola and soybeans along with many of the 
other crops and pastures grown in rotation with them.

The potential loss from the major root and crown fungal 
leaf diseases can be high on all oilseeds: for blackleg of 
canola, $331 million per year; for Phytophthora rot and stem 
rot of soybeans, $0.2 million per year; and for Sclerotinia 
basal stalk rot of sunflowers, $0.9 million per year. Current 
controls are generally very effective for these diseases, with 
present losses from these diseases reduced to $76 million, 
$0.03 million, and $0.1 million, respectively.

6.2.4  nematode diseases
The present average annual loss to the Australian oilseed 
industry from nematode diseases is $0.7 million with 
$0.5 million of this in the Southern Region and the remainder 
in the Northern Region: no losses from nematodes were 
estimated in the Western Region on oilseed crops (Table 6.7).

The present loss per hectare was greatest in soybeans in 

Table 6.3  Value ($ million) of present average annual yield losses caused by the major groups of plant diseases and 
as a proportion of yield of each oilseed crop (%) and as a proportion of the total present annual yield loss 
for each oilseed crop (%) for Australia

Crop Necro-trophic 
leaf fungi

Bio-trophic 
leaf fungi

Root and 
crown fungi Nema-todes Bacteria Viruses Phyto-

plasmas All diseases

Present losses ($ million)

Canola 18.0 13.2 83.3 0.5 0.0 15.4 0.0 130.5

Soybeans 1.2 0.2 0.2 0.2 0.3 0.0 0.0 2.0

Sunflowers 1.2 2.5 0.3 0.0 0.0 0.2 0.0 4.2

Total oilseed crops 20.3 15.9 83.9 0.7 0.3 15.6 0.0 136.7

Present losses (% of total disease loss)

Canola 14 10 64 0 0 12 0 100

Soybeans 57 9 11 10 12 0 0 100

Sunflowers 29 60 7 0 0 5 0 100

Total oilseed crops 15 12 61 1 0 11 0 100

Present yield losses (%)

Canola 3.9 3.2 16.7 0.1 0.0 2.9 0.0 26.8

Soybeans 9.3 1.5 1.8 1.5 2.0 0.0 0.0 16.2

Sunflowers 5.0 11.0 1.2 0.0 0.0 1.3 0.0 18.4

Total oilseed crops 4.1 3.2 16.8 0.2 0.1 3.1 0.0 27.6
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Table 6.4  Present average annual losses in oilseed crops from necrotrophic fungal leaf diseases  
in the GRDC Regions and Australia ($/ha and $ millions)

Oilseed crop
Present Loss ($/ha) Present loss ($ million)

Northern Southern Western Australia Northern Southern Western Australia

Canola 0 12 21 16 0.0 7.6 10.4 18.0

Soybeans 61 19 51 56 1.1 0.0 0.0 1.2

Sunflowers 25 27 0 25 1.2 0.0 0.0 1.2

Total Oilseed crops     2.3 7.6 10.4 20.3

Table 6.5  Present average annual losses in oilseed crops from biotrophic fungal leaf diseases  
in the GRDC Regions and Australia ($/ha and $ millions)

Oilseed crop
Present loss ($/ha) Present loss ($ million)

Northern Southern Western Australia Northern Southern Western Australia

Canola 0 20 0 11 0.0 13.2 0.0 13.2

Soybeans 11 0 0 9 0.2 0.0 0.0 0.2

Sunflowers 52 88 50 53 2.5 0.1 0.0 2.5

Total Oilseed crops     2.6 13.3 0.0 15.9

Table 6.6  Present average annual losses in oilseed crops from root and crown fungal diseases  
in the GRDC Regions and Australia ($/ha and $ millions)

Oilseed crop
Present loss ($/ha) Present loss ($ million)

Northern Southern Western Australia Northern Southern Western Australia

Canola 0 30 127 72 0.0 22.6 64.2 83.3

Soybeans 10 19 0 11 0.2 0.0 0.0 0.2

Sunflowers 6 5 0 6 0.3 0.0 0.0 0.3

Total Oilseed crops 0.5 19.2 64.2 83.9

Table 6.7  Present average annual losses in oilseed crops from nematode diseases  
in the GRDC Regions and Australia ($/ha and $ millions)

Oilseed crop
Present loss ($/ha) Present loss ($ million)

Northern Southern Western Australia Northern Southern Western Australia

Canola 0 1 0 0 0.0 0.5 0.0 0.5

Soybeans 9 13 0 10 0.2 0.0 0.0 0.2

Sunflowers 0 0 0 0 0.0 0.0 0.0 0.0

Total Oilseed crops     0.2 0.5 0.0 0.7

Table 6.8  Present average annual losses in oilseed crops from bacterial diseases  
in the GRDC Regions and Australia ($/ha and $ millions)

Oilseed crop
Present loss ($/ha) Present loss ($ million)

Northern Southern Western Australia Northern Southern Western Australia

Canola 0 0 0 0 0.0 0.0 0.0 0.0

Soybeans 14 3 7 12 0.2 0.0 0.0 0.3

Sunflowers 0 0 0 0 0.0 0.0 0.0 0.0

Total Oilseed crops     0.2 0.0 0.0 0.3

Table 6.9  Present average annual losses in oilseed crops from viral diseases  
in the GRDC Regions and Australia  ($/ha and $ millions)

Oilseed crop
Present loss ($/ha) Present loss ($ million)

Northern Southern Western Australia Northern Southern Western Australia

Canola 0 0 30 13 0.0 0.2 15.2 15.4

Soybeans 0 0 0 0 0.0 0.0 0.0 0.0

Sunflowers 4 0 0 4 0.2 0.0 0.0 0.2

Total Oilseed crops     0.2 0.2 15.2 15.6
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the Southern Region ($13/ha) followed by soybeans also in 
the Northern Region ($9/ha). Losses in other crops were nil 
or very low (Table 6.7).

The root lesion nematode Pratylenchus neglectus occurs 
in canola while P. thornei occurs in soybeans and both occur 
in sunflowers. The oilseed crops may have a role in the 
epidemiology of these nematodes and their damage to other 
crops in the rotation.

The losses from nematode diseases in oilseed crops 
are much lower than for cereals and most pulse crops. It is 
unclear whether this is simply a reflection of the lack of study 
of the effects of nematodes on the oilseed crops.

6.2.5  Bacterial diseases
Losses from bacterial diseases were only found in soybeans 
where they totalled $0.3 million per year (Table 6.8). Almost 
all of this loss was estimated in the Northern Region where 
the loss was $14/ha. Lower losses of $7/ha and $3/ha 
occurred in the Western and Southern Regions.

Losses in soybeans from glycinea bacterial blight and 
bacterial pustule would have been much higher in the 
absence of present controls, at $1.2 million and $2.0 million, 
respectively.

6.2.6  Viral diseases
The present average annual loss to the Australian oilseed 
industry from viral diseases is $15.6 million with almost all 
occurring in canola in the Western Region (Table 6.9).

The present loss per hectare was greatest in canola in 
the Western Region ($30/ha) followed by sunflowers in the 
Northern Region ($4/ha). There were no present losses from 
viral diseases estimated in soybeans (Table 6.9).

Eight viruses were reported to be present in the oilseed 
crops in Australia but only one, tobacco streak virus, 
was reported in two oilseeds, soybeans and sunflowers. 
However, all of these viruses can occur in other broadleaf 
crop and pasture plants so these oilseeds may be important 
in their epidemiology.

6.2.7  Phytoplasma diseases
Aster yellows phytoplasma was reported in canola and 
Tomato big bud phytoplasma in soybeans. However, no 
potential or present losses occurred.

6.3  Control of oilseed diseases
Farmers use three main types of controls to reduce losses 
from crop diseases: breeding (resistant cultivars); cultural 
practices including crop rotation, paddock preparation, 
stubble management and sowing time; and application of 
pesticides.

Sunflowers with 18 diseases had the highest number 
of diseases for which controls were attempted, with 17 in 
soybeans and 10 in canola (Table 6.10).

Cultural practices were the most widely used controls 
for all oilseed crops. This control was used for all diseases 
except one where control was attempted in sunflowers. It 
was least used in canola, but even with these it was used 
for 80 per cent of diseases controlled (Table 6.10).

Breeding was used against 82 per cent of diseases 
controlled in soybeans and least used for canola diseases. 
However, it was the main means of control used for 
blackleg, the most damaging canola disease.

Pesticides were used for 70 per cent of diseases of 
canola but only against about 10 per cent of soybean and 
sunflower diseases (Table 6.10).

Integrated control, where combinations of control 
methods were used to manage diseases, was common 
and was used against an average of 60 per cent of oilseed 
diseases for which control was attempted. This ranged from 
71 per cent of controlled diseases in soybeans to 50 per 
cent in sunflowers. The most common combination was 
breeding and cultural methods (33 per cent) followed by 
cultural methods and pesticides (13 per cent), breeding and 
pesticides (7 per cent) and the combination of the three 
methods (7 per cent).

Table 6.10  The total number of diseases for which control is attempted and the proportion (%) of these  
diseases for which breeding, cultural methods and pesticides are used for oilseed crops in Australia

Oilseed crop Diseases controlled
Proportion of diseases controlled contributed by

Breeding Cultural methods Pesticides

Canola 10 20 80 70

Soybeans 17 82 82 12

Sunflowers 18 50 94 11
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6.4  Conclusions
Diseases remain a major threat to oilseed crop production 
in Australia but are generally well controlled at present. 
The current average annual loss from diseases of oilseed 
crops was estimated to be $136.7 million, made up of 
$89.9 million in the Western Region, $40.8 million in the 
Southern Region, and $6.0 million in the Northern Region. 
This compares with a potential average loss nationally of 
$331 million from a single disease, blackleg in canola, which 
is reduced to $77 million by using current controls.

On average, the current national losses from diseases 
average $109/ha across all oilseed crops, ranging from  
$88/ha for sunflowers to $113/ha for canola. In the Western 
Region, the losses average $178/ha, while they are $62/ha 
in the Northern Region and $63/ha in the Southern Region.

Caveats
There are four major cautions that need to be considered 
when using and assessing these findings.
1.  The incidence and severity figures that form the basis 

of these estimates are assumed to be independent. 
No attempt was made to change the incidence value 
for different levels of severity. It is likely that for some 
diseases an increase in level of disease will result in 
higher inoculum levels for the next season, and therefore 
increase the incidence. Changing the severity may alter 
the area sown to the oilseed crop. For example, part of 
the control of blackleg and Sclerotinia stem rot in canola 
relies on crop rotation. If other effective controls could 
be developed, the frequency of growing canola could be 
increased, so increasing the area grown each year.

2.  MacKenzie (1983) cautioned, “The interpretation of 
information for several pests requires more sophisticated 
methods rather than just simple addition”. This is 
particularly so if no disease controls are applied when 
significant interaction between the diseases would occur. 
We did not sum the total potential loss, since each 
subsequent disease affecting the crop during its growth 
would have a reducing effect on yield. Such interaction is 
less likely with current controls in place, so on that basis 
we have summed the total present loss.

3.  The level of aggregation of these estimates at the zone 
and then the regional levels will result in some errors if 
there are variations of incidence or severity within regions. 
The agro-ecological zones were selected to encompass 
areas within the cropping area of Australia with similar 
soils and climate. The danger remains that a disease that 
is severe in a small area of a zone could be overlooked. 
The other danger is that these estimates will only be used 
at the regional level, when diseases important in one or 
more zones will be undervalued over the whole region.

4.  The loss estimates are for average annual losses. In years 
favourable to disease development the loss will be higher 
while in unfavourable seasons, the converse will apply.

Overall, oilseed diseases have the potential to cause very 
significant costs for farmers. Measures to overcome those 

potential costs, including varietal choice, cultural practices, 
crop rotations and the use of fungicides, play an important 
role in the location and nature of oilseed production in 
Australia. Even after these measures have been taken to 
reduce losses, Australian farmers still suffer significant losses 
each year from oilseed diseases. They present average 
annual losses of $137 million are 27.6 per cent of the 
average value of the oilseed production over recent years. 
This relative loss is more than that found for wheat (19.5 per 
cent), barley (19.6 per cent) diseases (Murray and Brennan 
2009a, b) and pulse crops (14.8 per cent) (Murray and 
Brennan 2010b).

As diseases change, whether through changing climatic 
conditions or because of changing technologies and costs 
of available options, the oilseed industry also changes. In 
this report, detailed information on the present costs of 
diseases and the potential costs if current control measures 
are not maintained has been presented. Awareness of those 
costs will allow decision-makers to allocate the research and 
development resources to most effective use, while farmers 
will also be in a position to make better-informed decisions 
about the type and levels of controls to apply on their farms. 
Further work will be needed to ensure that these estimates 
do not become out-dated as circumstances change in 
the future.

This report presents estimates of the status of disease 
losses for oilseed crops in the early years of the 21st 
Century. It provides a benchmark to determine future 
changes.
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The source data for the estimates in this report are in the three appendices. 
The area, yield and production data for oilseed crops were supplied by Neil Clark and Associates, and were drawn from 

the Australian Bureau of Statistics (ABS). Some regional data for soybeans were estimated, with assistance from Melinda 
Haley from Neil Clark and Associates.

The unit value of production of pulse crops is from the Australian Bureau of Agricultural Resource Economics and 
Sciences and Sciences (ABARES). Because of high and unrepresentative prices for some crops in 2007-08 and 2008-09, 
the unit values used to represent typical values were taken as the average of the five years to 2006-07.

APPenDiX A  PRODuCTiOn DATA fOR The OilseeD 
CROPs

a. Canola

Table A.a Area, yield, production and price data for canola, by agro-ecological zone (mean of 5 years to 2008-09))
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2004-05  47 28 63 306 52 43 209 161 0 42 173 11 164 1,301 76 1,377

2005-06  0.05 9 3 29 158 39 33 125 107 1 59 191 8 141 903 68 971

2006-07  13 5 35 235 35 35 129 127 1 51 175 8 136 983 69 1,052

2007-08  18 11 39 244 45 34 129 129 1 43 273 13 206 1,186 28 1,214

2008-09  27 11 40 222 92 37 183 122 2 76 528 24 205 1,567 103 1,670

Mean  0.05 23 12 41 233 53 36 155 129 1 54 268 13 170 1,188 69 1,257

Yield (t/ha)       

2004-05  1.39 0.94 0.99 1.05 1.51 0.68 1.13 1.07 2.03 1.05 1.15 0.84 1.11 1.10 1.46 1.12

2005-06  1.25 1.60 1.08 1.63 1.64 1.43 1.00 1.47 1.47 1.52 1.30 1.42 1.06 1.45 1.46 1.51 1.46

2006-07  0.53 0.36 0.24 0.16 0.34 0.22 0.21 0.57 0.50 0.27 0.96 0.62 1.18 0.53 0.76 0.54

2007-08  0.79 0.65 0.25 0.20 1.50 0.60 1.14 0.90 1.43 0.62 1.37 0.99 1.22 0.93 4.08 1.00

2008-09  1.23 0.96 0.61 0.69 0.93 0.51 0.90 1.15 1.25 1.22 1.26 0.99 1.33 1.08 1.71 1.11

Mean  1.25 1.18 0.85 0.74 0.71 1.14 0.60 0.98 1.02 1.27 0.94 1.25 0.93 1.26 1.02 1.62 1.05

Production ('000 t)       

2004-05  65 27 62 323 79 29 236 173 1 44 200 9 183 1,430 112 1,542

2005-06  0.06 15 4 48 258 56 33 184 158 1 76 271 8 204 1,316 103 1,419

2006-07  7 2 8 38 12 8 27 72 0 14 168 5 160 521 52 573

2007-08  14 7 10 50 67 21 147 116 1 26 374 13 252 1,098 116 1,214

2008-09  33 11 24 153 86 19 164 140 2 92 666 24 272 1,686 175 1,861

Mean  0.06 27 10 30 164 60 22 152 132 1 51 336 12 214 1,210 112 1,322

Unit value ($/t)       

Meana  $381 $381 $381 $381 $381 $381 $381 $381 $381 $381 $381 $381 $381 $381 $381 $381 $381

Gross Value ($m)       

Mean   $0 $10 $4 $12 $63 $23 $8 $58 $50 $0 $19 $128 $5 $82   $461 $43 $504

a Mean of 5 years to 2006-07 Source: Neil Clark and Associates, drawing from ABS, ABARES
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b. soybeans

Table A.b Area, yield, production and price data for soybeans, by agro-ecological zone (mean of 5 years to 2008-09)
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Area ('000 ha)  a    a a a    

2004-05  0.0 0.1 12.6 0.9 2.4 0.4 0.0  16.3 9.9 26.2

2005-06 0.1 0.1 0.1 7.8 0.2 4.9 0.6 0.0 0.2  13.9 9.9 23.8

2006-07 0.0 0.0 0.0 3.0 0.4 0.0  3.4 10.2 13.6

2007-08b       

2008-09 0.4 0.1 0.2 20.2 0.7 0.2 0.5  22.4 22.2 44.7

Mean 0.2 0.1 0.1 10.9 0.6 3.0 2.0 0.4 0.0  0.2       0.1 0.1 0.1 17.7 9.4 27.1

Yield (t/ha)       

2004-05  3.82 1.00 1.53 1.39 2.67 2.06 2.86  1.70 2.69 2.07

2005-06 1.28 0.59 1.00 1.99 1.81 2.61 1.80 3.00 1.64  2.17 2.55 2.33

2006-07 3.35 1.95 1.00 1.33 2.47 2.56  1.45 2.65 2.35

2007-08b       

2008-09 2.60 3.44 0.00 1.91 1.21 1.59 1.43  1.87 2.68 2.27

Mean 2.32 2.04 0.63 1.77 1.35 1.70 2.59 1.73 2.94  1.64       2.00 2.00 2.00 1.84 3.01 2.25

Production ('000 t)       

2004-05  0.1 0.1 19.2 1.3 6.3 0.7 0.0  27.7 26.7 54.4

2005-06 0.2 0.1 0.1 15.6 0.3 12.7 1.0 0.0 0.3  30.2 25.3 55.5

2006-07 0.0 0.0 0.0 4.0 0.9 0.0  5.0 26.9 31.9

2007-08b       

2008-09 1.1 0.3 38.6 0.9 0.3 0.8  42.0 59.5 101.5

Mean 0.4 0.1 0.1 19.3 0.8 5.1 5.1 0.6 0.0  0.3       0.2 0.2 0.2 32.5 28.3 60.8

Unit value ($/t)       

Meanc $337 $337 $337 $337 $337 $337 $337 $337 $337 $337  $337 $337 $337 $337 $337 $337

Gross Value ($m)       

Mean $0.1 $0.0 $0.0 $6.5 $0.3 $1.7 $1.7 $0.2 $0.0  $0.1       $0.1 $0.1 $0.1 $11.0 $9.6 $20.5

a Nominal area and production estimated for this zone
b No data available for 2007-08
c Mean of 5 years to 2006-07 Source: Neil Clark and Associates, drawing from ABS, ABARES
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c. sunflowers

Table A.c Area, yield, production and price data for sunflowers, by agro-ecological zone (mean of 5 years to 2008-09)

 

Northern Region Southern Region Western Region
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Area ('000 ha)     a    

2004-05  9.2 30.6 3.8 0.9 0.0 0.2  44.7 1.3 46.0

2005-06 0.1 4.2 66.9 2.4 1.4 0.1 0.1 0.4  75.5 3.5 79.0

2006-07 0.2 2.8 13.5 0.3  16.9 0.1 17.0

2007-08b       

2008-09 0.0 4.8 31.3 11.9 0.5 0.0  48.7 -0.7 48.0

Mean 0.1  5.3 35.6 6.1 0.8 0.0 0.1  0.4       0.1  46.4 1.0 47.5

Yield (t/ha)       

2004-05  0.32 1.46 1.37 1.84 2.60 0.83  1.23  1.35

2005-06 0.71 0.89 1.06 1.26 1.32 1.00 1.20 0.60  1.06  1.24

2006-07 0.51 0.43 0.86 2.33  0.81  1.06

2007-08b       

2008-09 1.00 1.34 1.24 0.43 1.48 3.63  1.05  1.49

Mean 0.57  0.68 1.17 0.74 1.58 1.74 0.96  0.60       1.00  1.07 11.85 1.31

Production ('000 t)       

2004-05  3.0 44.7 5.2 1.6 0.1 0.1  54.8 7.2 62.0

2005-06 0.0 3.7 70.8 3.1 1.8 0.1 0.1 0.2  79.9 17.7 97.6

2006-07 0.1 1.2 11.7 0.6  13.6 4.4 18.0

2007-08b       

2008-09 0.0 6.4 38.8 5.2 0.8 0.0  51.3 20.4 71.7

Mean 0.1  3.6 41.5 4.5 1.2 0.1 0.1  0.2       0.1  49.9 12.4 62.3

Unit value ($/t)       

Meanc $445 $445 $445 $445 $445 $445 $445 $445  $445 $445 $445 $445

Gross Value ($m)       

Mean $0.0  $1.6 $18.5 $2.0 $0.5 $0.0 $0.1  $0.1       $0.0  $22.2 $5.5 $27.7
a  Nominal area and production estimated for this zone
b No data available for 2007-08
c Mean of 5 years to 2006-07

Source: Neil Clark and Associates, drawing from Australian Bureau of Statistics;  
Australian Bureau of Agricultural Resource Economics and Sciences
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APPenDiX B  DiseAse DATA fOR The OilseeD 
CROPs By AGRO-eCOlOGiCAl zOne

The following tables give the data on disease incidence and severity, the derived losses, and the contribution to control for 
each of the oilseed crops for each agro-ecological zone from which data were collected. Where more than one return was 
received for a disease for the zone, the values are the average of the returns. Contributors of the data are given as footnotes 
to each table.

The tables are:

The assessments were made for the period 2000 to 2009.

Presence within a zone is recorded as: 
y = present in zone and estimates of incidence and severity available; 
P = present in zone but no or incomplete estimates of incidence and severity; 
n = not recorded in zone; 
u = status unknown.

incidence is the frequency with which environmental conditions enable the disease to reach its maximum severity in that 
zone; it is assessed as the frequency of years that favour development of the disease to damaging levels, and then as the 
proportion of the crop area in the zone affected when the disease develops.

severity is the level of damage caused when the environmental conditions are favourable for development; it is assessed 
assuming that present controls are not applied (potential severity), and then with present controls applied (present severity).

The contribution to control by breeding, cultural methods and pesticides was assessed as a proportion of the control 
achieved. 

Zone a. Canola b. Soybeans c. Sunflowers

1 Qld Burdekin X X

2 Qld Atherton X

3 Qld Central X X

4 NSW NE/Qld SE X X X

5 NSW NW/Qld SW X X X

6 NSW Central X X X

7 NSW Vic Slopes X X

8 Vic High Rainfall X

9 SA Vic Mallee X

10 SA Vic Border Wimmera X

11 SA Mid N/Lower Yorke, Eyre X

12 Tasmania X

13 WA Northern X

14 WA Central X

15 WA Eastern X

16 WA Sandplain-Mallee X

17 WA Ord X X

18 NT Katherine X

19 NT Douglas X

20 Qld SouthCoast X
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a. Canola
The pathogens that cause each disease are in Table 3.2 in the main body of this report.

Table B.a.4  Presence, incidence, severity and contribution to control estimates of diseases of canola  
in the NSW North East/Queensland South East Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

Alternaria brassicae blight U

Alternaria brassicicola blight U

Alternaria raphani blight U

white leaf spot U

light leaf spot U

Sclerotinia stem rot P

Biotrophic leaf fungi

white rust U

downy mildew U

powdery mildew U

Root and crown fungi

Fusarium damping off/root rot P

blackleg P

Phytophthora root rot P

club root U

Pythium damping off/root rot U

Sclerotinia crown rot U

Verticillium wilt U

Rhizoctonia damping off/root rot U

hypocotyl rot U

Nematodes

spiral nematode U

sheath nematode U

root lesion nem neglectus U

stem nematode U

cyst nematode U

sugar beet cyst nematode U

root lesion nem penetrans U

root lesion nem teres U

root lesion nem thornei U

burrowing nematode U

Bacteria

bacterial leaf spot U

black rot U

Viruses

beet western yellows U

cauliflower mosaic U

turnip mosaic U

Phytoplasmas

aster yellows U

P = present in region but no or incomplete data on incidence and severity; U = unknown status 
Contributor: Rob Wilson
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Table B.a.5  Presence, incidence, severity and contribution to control estimates of diseases of canola  
in the NSW North West/Queensland South West Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

Alternaria brassicae blight U

Alternaria brassicicola blight U

Alternaria raphani blight U

white leaf spot U

light leaf spot U

Sclerotinia stem rot P

Biotrophic leaf fungi

white rust U

downy mildew U

powdery mildew U

Root and crown fungi

Fusarium damping off/root rot U

blackleg P

Phytophthora root rot U

club root U

Pythium damping off/root rot U

Sclerotinia crown rot U

Verticillium wilt U

Rhizoctonia damping off/root rot U

hypocotyl rot U

Nematodes

spiral nematode U

sheath nematode U

root lesion nem neglectus U

stem nematode U

cyst nematode U

sugar beet cyst nematode U

root lesion nem penetrans U

root lesion nem teres U

root lesion nem thornei U

burrowing nematode U

Bacteria

bacterial leaf spot U

black rot U

Viruses

beet western yellows U

cauliflower mosaic U

turnip mosaic U

Phytoplasmas

aster yellows U

P = present in region but no or incomplete data on incidence and severity; U = unknown status
Contributor: Rob Wilson
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Table B.a.6  Presence, incidence, severity and contribution to control estimates of diseases of canola  
in the NSW Central Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

Alternaria brassicae blight Y 25 5 5 5 0 0 0

Alternaria brassicicola blight U

Alternaria raphani blight U

white leaf spot Y 20 5 5 5 0 0 0

light leaf spot U

Sclerotinia stem rot Y 10 5 5 1 0 100 1

Biotrophic leaf fungi

white rust Y 25 5 1 1 0 0 0

downy mildew Y 100 75 1 1 0 0 0

powdery mildew P

Root and crown fungi

Fusarium damping off/root rot U

blackleg Y 90 60 20 2 80 20 0

Phytophthora root rot U

club root U

Pythium damping off/root rot Y 30 30 1 1 0 0 0

Sclerotinia crown rot Y 10 5 5 1 0 100 0

Verticillium wilt U

Rhizoctonia damping off/root rot Y 20 10 25 5 0 100 0

hypocotyl rot U

Nematodes

spiral nematode U

sheath nematode U

root lesion nem neglectus Y 100 30 0 0 0 0 0

stem nematode N

cyst nematode U

sugar beet cyst nematode U

root lesion nem penetrans U

root lesion nem teres U

root lesion nem thornei Y 100 30 0 0 0 0 0

burrowing nematode U

Bacteria

bacterial leaf spot U

black rot U

Viruses

beet western yellows Y 25 50 10 1 0 0 100

cauliflower mosaic Y 25 25 5 1 0 0 100

turnip mosaic U

Phytoplasmas

aster yellows U

Y= present in region; P = present in region but no or incomplete data on incidence and severity; N = not recorded in region; U = unknown status
Contributors: Kurt Lindbeck, Gordon Murray, Rob Wilson
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Table B.a.7  Presence, incidence, severity and contribution to control estimates of diseases of canola  
in the NSW-Victorian Slopes Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

Alternaria brassicae blight Y 30 15 4 4 0 0 0

Alternaria brassicicola blight U

Alternaria raphani blight U

white leaf spot Y 65 55 5 5 0 0 0

light leaf spot N

Sclerotinia stem rot Y 25 30 18 5 0 45 55

Biotrophic leaf fungi

white rust Y 25 30 18 5 0 0 0

downy mildew Y 100 78 6 6 0 0 0

powdery mildew P

Root and crown fungi

Fusarium damping off/root rot U

blackleg Y 100 88 60 8 73 20 7

Phytophthora root rot U

club root Y 8 1 0 0 0 0 0

Pythium damping off/root rot Y 30 30 1 1 0 0 0

Sclerotinia crown rot Y 28 6 4 1 0 100 0

Verticillium wilt U

Rhizoctonia damping off/root rot Y 60 15 20 5 0 80 20

hypocotyl rot U

Nematodes

spiral nematode U

sheath nematode U

root lesion nem neglectus Y 100 30 0 0 0 0 0

stem nematode Y 100 5 5 5 20 80 0

cyst nematode U

sugar beet cyst nematode U

root lesion nem penetrans U

root lesion nem teres U

root lesion nem thornei Y 100 30 0 0 0 0 0

burrowing nematode U

Bacteria

bacterial leaf spot U

black rot U

Viruses

beet western yellows Y 23 40 7 1 0 0 100

cauliflower mosaic Y 18 20 4 1 0 0 100

turnip mosaic U

Phytoplasmas

aster yellows U
Y= present in region; P = present in region but no or incomplete data on incidence and severity; N = not recorded in region; U = unknown status
Contributors: Barbara Howlett, Kurt Lindbeck, Steve Marcroft, Gordon Murray, Trent Potter, Rob Wilson, Angela Van De Wouw
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Table B.a.8  Presence, incidence, severity and contribution to control estimates of diseases of canola  
in the Victorian High Rainfall Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

Alternaria brassicae blight Y 30 20 2 2 0 0 0

Alternaria brassicicola blight U

Alternaria raphani blight U

white leaf spot Y 100 80 5 5 0 0 0

light leaf spot N

Sclerotinia stem rot Y 20 30 15 5 0 0 100

Biotrophic leaf fungi

white rust P

downy mildew Y 100 80 10 10 0 0 0

powdery mildew P

Root and crown fungi

Fusarium damping off/root rot P

blackleg Y 100 100 90 10 70 20 10

Phytophthora root rot U

club root Y 5 2 0 0 0 0 0

Pythium damping off/root rot P

Sclerotinia crown rot Y 5 2 2 1 0 100 0

Verticillium wilt U

Rhizoctonia damping off/root rot Y 100 20 15 5 0 60 40

hypocotyl rot U

Nematodes

spiral nematode U

sheath nematode U

root lesion nem neglectus Y 100 30 0 0 0 0 0

stem nematode Y 100 5 5 5 20 80 0

cyst nematode U

sugar beet cyst nematode U

root lesion nem penetrans U

root lesion nem teres U

root lesion nem thornei Y 100 30 0 0 0 0 0

burrowing nematode U

Bacteria

bacterial leaf spot U

black rot U

Viruses

beet western yellows Y 20 30 3 1 0 0 100

cauliflower mosaic Y 10 15 2 1 0 0 100

turnip mosaic U

Phytoplasmas

aster yellows U
Y= present in region; P = present in region but no or incomplete data on incidence and severity; N = not recorded in region; U = unknown status
Contributors: Barbara Howlett, Steve Marcroft, Trent Potter, Rob Wilson, Angela Van De Wouw
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Table B.a.9  Presence, incidence, severity and contribution to control estimates of diseases of canola  
in the South Australian-Victorian Mallee Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

Alternaria brassicae blight Y 5 20 2 2 0 0 0

Alternaria brassicicola blight U

Alternaria raphani blight U

white leaf spot Y 30 50 3 3 0 0 0

light leaf spot N

Sclerotinia stem rot P

Biotrophic leaf fungi

white rust U

downy mildew Y 30 40 2 2 0 0 0

powdery mildew U

Root and crown fungi

Fusarium damping off/root rot Y 100 5 10 0 0 60 40

blackleg Y 70 100 30 0 60 20 20

Phytophthora root rot U

club root U

Pythium damping off/root rot Y 100 5 10 0 0 60 40

Sclerotinia crown rot U

Verticillium wilt U

Rhizoctonia damping off/root rot Y 100 20 15 5 0 60 40

hypocotyl rot U

Nematodes

spiral nematode U

sheath nematode U

root lesion nem neglectus Y 100 30 0 0 0 0 0

stem nematode Y 100 5 5 5 20 80 0

cyst nematode U

sugar beet cyst nematode U

root lesion nem penetrans U

root lesion nem teres U

root lesion nem thornei Y 100 30 0 0 0 0 0

burrowing nematode U

Bacteria

bacterial leaf spot U

black rot U

Viruses

beet western yellows Y 20 30 3 1 0 0 100

cauliflower mosaic Y 10 15 2 1 0 0 100

turnip mosaic U

Phytoplasmas

aster yellows U
Y= present in region; P = present in region but no or incomplete data on incidence and severity; N = not recorded in region; U = unknown status
Contributors: Barbara Howlett, Steve Marcroft, Trent Potter, Rob Wilson, Angela Van De Wouw
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Table B.a.10  Presence, incidence, severity and contribution to control estimates of diseases of canola  
in the South Australian-Victorian Border Wimmera Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

Alternaria brassicae blight Y 30 20 2 2 0 0 0

Alternaria brassicicola blight U

Alternaria raphani blight U

white leaf spot Y 100 80 5 5 0 0 0

light leaf spot N

Sclerotinia stem rot Y 20 30 15 5 0 0 100

Biotrophic leaf fungi

white rust U

downy mildew Y 100 80 10 10 0 0 0

powdery mildew P

Root and crown fungi

Fusarium damping off/root rot U

blackleg Y 100 100 90 10 60 20 20

Phytophthora root rot U

club root Y 5 5 0 0 0 0 0

Pythium damping off/root rot P

Sclerotinia crown rot Y 5 2 2 1 0 100 0

Verticillium wilt U

Rhizoctonia damping off/root rot Y 100 20 15 5 0 60 40

hypocotyl rot U

Nematodes

spiral nematode U

sheath nematode U

root lesion nem neglectus Y 100 30 0 0 0 0 0

stem nematode Y 100 5 5 5 20 80 0

cyst nematode U

sugar beet cyst nematode U

root lesion nem penetrans U

root lesion nem teres U

root lesion nem thornei Y 100 30 0 0 0 0 0

burrowing nematode U

Bacteria

bacterial leaf spot U

black rot U

Viruses

beet western yellows Y 20 30 3 1 0 0 100

cauliflower mosaic Y 10 15 2 1 0 0 100

turnip mosaic U

Phytoplasmas

aster yellows U

Y= present in region; P = present in region but no or incomplete data on incidence and severity; N = not recorded in region; U = unknown status
Contributors: Barbara Howlett, Steve Marcroft, Trent Potter, Rob Wilson, Angela Van De Wouw
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Table B.a.11  Presence, incidence, severity and contribution to control estimates of diseases of canola  
in the South Australian Mid-North/Lower Yorke, Eyre Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

Alternaria brassicae blight Y 30 20 2 2 0 0 0

Alternaria brassicicola blight U

Alternaria raphani blight U

white leaf spot Y 100 80 5 5 0 0 0

light leaf spot N

Sclerotinia stem rot Y 20 30 15 5 0 0 100

Biotrophic leaf fungi

white rust U

downy mildew Y 100 80 10 10 0 0 0

powdery mildew U

Root and crown fungi

Fusarium damping off/root rot U

blackleg Y 100 100 90 10 60 20 20

Phytophthora root rot U

club root Y 5 2 0 0 0 0 0

Pythium damping off/root rot P

Sclerotinia crown rot Y 5 2 2 1 0 100 0

Verticillium wilt U

Rhizoctonia damping off/root rot Y 100 20 15 5 0 60 40

hypocotyl rot U

Nematodes

spiral nematode U

sheath nematode U

root lesion nem neglectus Y 100 30 0 0 0 0 0

stem nematode Y 100 5 5 5 20 80 0

cyst nematode U

sugar beet cyst nematode U

root lesion nem penetrans U

root lesion nem teres U

root lesion nem thornei Y 100 30 0 0 0 0 0

burrowing nematode U

Bacteria

bacterial leaf spot U

black rot U

Viruses

beet western yellows Y 20 30 3 1 0 0 100

cauliflower mosaic Y 10 15 2 1 0 0 100

turnip mosaic U

Phytoplasmas

aster yellows U

Y= present in region; P = present in region but no or incomplete data on incidence and severity; N = not recorded in region; U = unknown status
Contributors: Barbara Howlett, Steve Marcroft, Trent Potter, Rob Wilson, Angela Van De Wouw
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Table B.a.12  Presence, incidence, severity and contribution to control estimates of diseases of canola  
in the Tasmanian Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

Alternaria brassicae blight Y 100 100 0 0 0 100 0

Alternaria brassicicola blight U

Alternaria raphani blight U

white leaf spot Y 70 10 1 1 0 0 0

light leaf spot U

Sclerotinia stem rot Y 10 10 1 1 0 0 0

Biotrophic leaf fungi

white rust Y 0 0 0 0 0 0 0

downy mildew Y 10 10 1 1 0 0 0

powdery mildew U

Root and crown fungi

Fusarium damping off/root rot Y 100 10 1 0 0 0 100

blackleg Y 100 100 1 0 50 50 0

Phytophthora root rot Y 100 20 1 1 0 0 0

club root Y 0 0 0 0 0 0 0

Pythium damping off/root rot Y 100 10 1 1 0 0 0

Sclerotinia crown rot U

Verticillium wilt U

Rhizoctonia damping off/root rot Y 100 10 1 1 0 0 0

hypocotyl rot Y 100 1 10 1 0 30 70

Nematodes

spiral nematode U

sheath nematode U

root lesion nem neglectus U

stem nematode Y 10 5 1 1 0 0 0

cyst nematode U

sugar beet cyst nematode U

root lesion nem penetrans U

root lesion nem teres U

root lesion nem thornei U

burrowing nematode U

Bacteria

bacterial leaf spot U

black rot U

Viruses

beet western yellows U

cauliflower mosaic U

turnip mosaic U

Phytoplasmas

aster yellows U

Y= present in region; U = unknown status
Contributor: Brian Field



GRDC | 68 | CuRRenT AnD POTenTiAl COsTs fROM DiseAses Of OilseeD CROPs in AusTRAliA

Table B.a.13  Presence, incidence, severity and contribution to control estimates of diseases of canola  
in the Western Australian Northern Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

Alternaria brassicae blight U

Alternaria brassicicola blight U

Alternaria raphani blight N

white leaf spot Y 80 50 10 1 0 100 0

light leaf spot N

Sclerotinia stem rot Y 100 80 40 10 0 100 0

Biotrophic leaf fungi

white rust N

downy mildew P

powdery mildew P

Root and crown fungi

Fusarium damping off/root rot U

blackleg Y 100 100 40 20 40 50 10

Phytophthora root rot N

club root P

Pythium damping off/root rot P

Sclerotinia crown rot U

Verticillium wilt N

Rhizoctonia damping off/root rot Y 20 5 10 5 0 100 0

hypocotyl rot Y 50 10 50 10 0 100 0

Nematodes

spiral nematode U

sheath nematode U

root lesion nem neglectus P

stem nematode N

cyst nematode N

sugar beet cyst nematode N

root lesion nem penetrans P

root lesion nem teres P

root lesion nem thornei P

burrowing nematode P

Bacteria

bacterial leaf spot N

black rot U

Viruses

beet western yellows Y 100 60 50 10 50 0 50

cauliflower mosaic P

turnip mosaic N

Phytoplasmas

aster yellows N

Y= present in region; P = present in region but no or incomplete data on incidence and severity; N = not recorded in region; U = unknown status
Contributors: Brenda Coutts, Roger Jones, Ravjit Khangura, Rob Wilson, Vivienne Vanstone
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Table B.a.14  Presence, incidence, severity and contribution to control estimates of diseases of canola  
in the Western Australian Central Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

Alternaria brassicae blight U

Alternaria brassicicola blight U

Alternaria raphani blight N

white leaf spot Y 80 40 10 1 0 100 0

light leaf spot N

Sclerotinia stem rot Y 100 30 40 10 0 100 0

Biotrophic leaf fungi

white rust N

downy mildew P

powdery mildew P

Root and crown fungi

Fusarium damping off/root rot U

blackleg Y 100 100 80 30 30 30 40

Phytophthora root rot P

club root P

Pythium damping off/root rot P

Sclerotinia crown rot U

Verticillium wilt N

Rhizoctonia damping off/root rot Y 50 20 20 5 0 100 0

hypocotyl rot Y 80 25 50 10 0 100 0

Nematodes

spiral nematode U

sheath nematode U

root lesion nem neglectus P

stem nematode N

cyst nematode N

sugar beet cyst nematode N

root lesion nem penetrans P

root lesion nem teres P

root lesion nem thornei P

burrowing nematode P

Bacteria

bacterial leaf spot N

black rot U

Viruses

beet western yellows Y 100 60 50 10 50 0 50

cauliflower mosaic P

turnip mosaic N

Phytoplasmas

aster yellows N

Y= present in region; P = present in region but no or incomplete data on incidence and severity; N = not recorded in region; U = unknown status
Contributors: Brenda Coutts, Roger Jones, Ravjit Khangura, Rob Wilson, Vivienne Vanstone
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Table B.a.15  Presence, incidence, severity and contribution to control estimates of diseases of canola  
in the Western Australian Eastern Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

Alternaria brassicae blight U

Alternaria brassicicola blight U

Alternaria raphani blight N

white leaf spot Y 80 50 5 1 0 100 0

light leaf spot N

Sclerotinia stem rot Y 50 10 25 5 0 100 0

Biotrophic leaf fungi

white rust N

downy mildew P

powdery mildew N

Root and crown fungi

Fusarium damping off/root rot U

blackleg Y 100 80 60 20 30 50 20

Phytophthora root rot N

club root P

Pythium damping off/root rot P

Sclerotinia crown rot U

Verticillium wilt N

Rhizoctonia damping off/root rot Y 50 10 20 5 0 100 0

hypocotyl rot Y 80 25 50 10 0 100 0

Nematodes

spiral nematode U

sheath nematode U

root lesion nem neglectus P

stem nematode N

cyst nematode N

sugar beet cyst nematode N

root lesion nem penetrans P

root lesion nem teres P

root lesion nem thornei P

burrowing nematode P

Bacteria

bacterial leaf spot N

black rot U

Viruses

beet western yellows Y 100 60 50 10 50 0 50

cauliflower mosaic P

turnip mosaic N

Phytoplasmas

aster yellows N

Y= present in region; P = present in region but no or incomplete data on incidence and severity; N = not recorded in region; U = unknown status
Contributor: Brenda Coutts, Roger Jones, Ravjit Khangura, Vivienne Vanstone



CuRRenT AnD POTenTiAl COsTs fROM DiseAses Of OilseeD CROPs in AusTRAliA | 71 | GRDC

Table B.a.16  Presence, incidence, severity and contribution to control estimates of diseases of canola  
in the Western Australian Sandplain-Mallee Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

Alternaria brassicae blight U

Alternaria brassicicola blight U

Alternaria raphani blight N

white leaf spot Y 80 50 10 1 0 100 0

light leaf spot N

Sclerotinia stem rot Y 100 50 40 10 0 100 0

Biotrophic leaf fungi

white rust N

downy mildew P

powdery mildew P

Root and crown fungi

Fusarium damping off/root rot U

blackleg Y 100 100 80 20 30 30 40

Phytophthora root rot N

club root P

Pythium damping off/root rot P

Sclerotinia crown rot U

Verticillium wilt N

Rhizoctonia damping off/root rot Y 50 10 20 5 0 100 0

hypocotyl rot Y 80 20 50 10 0 100 0

Nematodes

spiral nematode U

sheath nematode U

root lesion nem neglectus P

stem nematode N

cyst nematode N

sugar beet cyst nematode N

root lesion nem penetrans P

root lesion nem teres P

root lesion nem thornei P

burrowing nematode P

Bacteria

bacterial leaf spot N

black rot U

Viruses

beet western yellows Y 100 75 50 10 50 0 50

cauliflower mosaic P

turnip mosaic N

Phytoplasmas

aster yellows N

Y= present in region; P = present in region but no or incomplete data on incidence and severity; N = not recorded in region; U = unknown status
Contributor: Brenda Coutts, Roger Jones, Ravjit Khangura, Vivienne Vanstone
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b. soybeans
The pathogens that cause each disease are in Table 4.2 in the main body of this report.

Table B.b.1  Presence, incidence, severity and contribution to control estimates of diseases of soybeans  
in the Queensland Burdekin Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

black leaf blight N

grey mould Y 8 11 3 3 0 50 0

Cercospora leaf blight Y 60 55 3 3 70 30 0

leaf blight, purple seed stain Y 70 55 16 3 65 35 0

anthracnose dematium U

anthracnose gloeosporioides Y 20 10 5 5 0 100 0

anthracnose truncatum U

target spot U

phaseolorum pod/stem blight Y 30 10 10 10 0 0 0

sojae pod and stem blight Y 30 10 10 10 0 0 0

charcoal rot Y 90 28 26 21 0 100 0

Phomopsis pod and stem blight Y 33 28 26 21 40 55 5

Biotrophic leaf fungi

downy mildew Y 50 20 8 1 70 30 0

rust Y 53 25 23 10 65 0 35

Root and crown fungi

Phytophthora root rot N

Phytophthora root and stem rot Y 55 28 15 3 88 13 0

Pythium damping off and rot Y 25 16 16 16 0 50 0

reddish-brown canker U

Sclerotinia crown rot U

Sclerotinia stem rot Y 15 15 30 0 0 100 0

Sclerotium wilt Y 20 1 1 1 0 100 0

Nematodes

javanica root knot U

incognita root knot Y 30 20 50 20 100 0 0

brachyurus root lesion U

thornei root lesion Y 30 20 50 20 100 0 0

Bacteria

phaseolicola bacterial blight N

glycinea bacterial blight Y 100 55 3 3 90 10 0

wildfire N

bacterial pustule Y 30 80 90 0 100 0 0

Viruses

alfalfa mosaic Y 20 1 1 1 20 80 0

peanut mottle Y 20 1 1 1 20 80 0

soybean mosaic Y 15 6 41 1 47 53 0

tobacco streak N

Phytoplasmas

tomato big bud/little leaf Y 70 3 3 3 0 50 17

Y= present in region; N = not recorded in region; U = unknown status
Contributors: Andrew James, Malcolm Ryley, Murray Sharman, John Thomas
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Table B.b.2  Presence, incidence, severity and contribution to control estimates of diseases of soybeans  
in the Queensland Atherton Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

black leaf blight N

grey mould Y 30 30 20 20 0 0 0

Cercospora leaf blight Y 100 100 25 5 90 10 0

leaf blight, purple seed stain Y 100 100 50 20 80 20 0

anthracnose dematium U

anthracnose gloeosporioides U

anthracnose truncatum U

target spot U

phaseolorum pod/stem blight Y 60 40 30 30 0 0 0

sojae pod and stem blight Y 60 40 20 20 0 0 0

charcoal rot Y 10 10 20 20 0 0 0

Phomopsis pod and stem blight Y 60 50 50 40 80 10 10

Biotrophic leaf fungi   

downy mildew Y 100 60 15 0 100 0 0

rust Y 53 63 45 8 65 0 35

Root and crown fungi

Phytophthora root rot N

Phytophthora root and stem rot Y 20 10 20 0 95 5 0

Pythium damping off and rot Y 40 30 30 30 0 0 0

reddish-brown canker U

Sclerotinia crown rot U

Sclerotinia stem rot Y 50 15 30 0 0 100 0

Sclerotium wilt U

Nematodes

javanica root knot U

incognita root knot Y 30 20 50 20 100 0 0

brachyurus root lesion U

thornei root lesion Y 30 20 50 20 100 0 0

Bacteria

phaseolicola bacterial blight N

glycinea bacterial blight Y 100 100 95 15 100 0 0

wildfire U

bacterial pustule Y 100 80 90 0 100 0 0

Viruses

alfalfa mosaic U

peanut mottle U

soybean mosaic Y 10 10 80 0 50 50 0

tobacco streak N

Phytoplasmas

tomato big bud/little leaf Y 30 5 5 0 25 25

Y= present in region; N = not recorded in region; U = unknown status
Contributors: Andrew James, Malcolm Ryley, Murray Sharman, John Thomas
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Table B.b.3  Presence, incidence, severity and contribution to control estimates of diseases of soybeans  
in the Queensland Central Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

black leaf blight N  

grey mould Y 8 11 3 3 0 100 0

Cercospora leaf blight Y 20 15 5 5 90 10 0

leaf blight, purple seed stain Y 15 30 30 5 80 20 0

anthracnose dematium N

anthracnose gloeosporioides N

anthracnose truncatum N

target spot N

phaseolorum pod/stem blight Y 15 10 10 10 0 0 0

sojae pod and stem blight Y 15 10 10 10 0 0 0

charcoal rot Y 90 18 18 15 0 100 0

Phomopsis pod and stem blight Y 15 26 26 21 40 55 5

Biotrophic leaf fungi

downy mildew Y 15 30 5 0 100 0 0

rust Y 0 0 0 0 0 0 0

Root and crown fungi

Phytophthora root rot N

Phytophthora root and stem rot Y 20 50 20 0 95 5 0

Pythium damping off and rot Y 18 16 16 16 0 50 0

reddish-brown canker Y 10 1 1 1 0 100 0

Sclerotinia crown rot N

Sclerotinia stem rot Y 10 15 30 0 0 100 0

Sclerotium wilt Y 10 1 1 1 0 100 0

Nematodes

javanica root knot U

incognita root knot Y 20 20 50 20 100 0 0

brachyurus root lesion U

thornei root lesion Y 20 20 50 20 100 0 0

Bacteria

phaseolicola bacterial blight N

glycinea bacterial blight Y 60 53 3 3 90 10 0

wildfire N

bacterial pustule Y 20 80 90 0 100 0 0

Viruses

alfalfa mosaic Y 30 1 1 1 20 80 0

peanut mottle Y 30 1 1 1 20 80 0

soybean mosaic Y 25 6 41 1 47 53 0

tobacco streak Y 80 33 5 5 50 45 5

Phytoplasmas

tomato big bud/little leaf Y 60 3 3 3 0 50 17

Y= present in region; N = not recorded in region; U = unknown status
Contributors: Andrew James, Malcolm Ryley, Murray Sharman, John Thomas
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Table B.b.4  Presence, incidence, severity and contribution to control estimates of diseases of soybeans  
in the New South Wales North East/Queensland South East Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years  % area 
affected

No control
 % loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

black leaf blight Y 13 10 8 8 0 50 0

grey mould Y 25 18 11 11 0 50 0

Cercospora leaf blight Y 35 25 15 4 70 30 0

leaf blight, purple seed stain Y 30 25 28 11 65 35 0

anthracnose dematium Y 25 10 5 5 0 100 0

anthracnose gloeosporioides Y 25 10 5 5 0 100 0

anthracnose truncatum Y 25 10 5 5 0 100 0

target spot Y 5 2 1 1 0 100 0

phaseolorum pod/stem blight Y 45 25 16 16 0 50 0

sojae pod and stem blight Y 45 25 11 11 0 50 0

charcoal rot Y 55 8 13 12 0 100 0

Phomopsis pod and stem blight Y 65 30 26 21 40 55 5

Biotrophic leaf fungi         

downy mildew Y 85 40 13 1 70 30 0

rust Y 50 65 45 8 65 0 35

Root and crown fungi

Phytophthora root rot Y 25 15 18 18 0 50 0

Phytophthora root and stem rot Y 15 10 45 3 88 13 0

Pythium damping off and rot Y 35 20 16 16 0 50 0

reddish-brown canker Y 10 5 1 1 0 100 0

Sclerotinia crown rot Y 20 11 13 6 15 85 0

Sclerotinia stem rot Y 40 10 18 6 15 85 0

Sclerotium wilt Y 20 2 5 2 0 100 0

Nematodes

javanica root knot U        

incognita root knot Y 30 20 50 20 100 0 0

brachyurus root lesion U        

thornei root lesion Y 30 20 50 20 100 0 0

Bacteria

phaseolicola bacterial blight Y 5 1 1 1 0 100 0

glycinea bacterial blight Y 100 75 13 3 90 10 0

wildfire Y 5 1 5 0 90 10 0

bacterial pustule Y 53 41 48 0 95 5 0

Viruses

alfalfa mosaic Y 30 1 1 1 20 80 0

peanut mottle Y 20 1 1 1 10 90 0

soybean mosaic Y 25 6 41 1 47 53 0

tobacco streak N        

Phytoplasmas

tomato big bud/little leaf Y 15 3 3 3 0 50 17

Y= present in region; N = not recorded in region; U = unknown status
Contributors: Andrew James, Malcolm Ryley, Murray Sharman, John Thomas
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Table B.b.5  Presence, incidence, severity and contribution to control estimates of diseases of soybeans  
in the New South Wales North West/Queensland South West Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

black leaf blight N     

grey mould Y 5 6 3 3 0 50 0

Cercospora leaf blight Y 8 8 3 3 70 30 0

leaf blight, purple seed stain Y 8 16 16 3 65 35 0

anthracnose dematium U        

anthracnose gloeosporioides U        

anthracnose truncatum U        

target spot N        

phaseolorum pod/stem blight Y 5 10 10 10 0 0 0

sojae pod and stem blight Y 5 10 10 10 0 0 0

charcoal rot Y 90 20 15 15 0 50 0

Phomopsis pod and stem blight Y 13 28 26 21 40 55 5

Biotrophic leaf fungi         

downy mildew Y 15 30 5 0 100 0 0

rust Y 0 0 0 0 0 0 0

Root and crown fungi

Phytophthora root rot N        

Phytophthora root and stem rot Y 60 35 30 5 88 13 0

Pythium damping off and rot Y 13 15 15 15 0 0 0

reddish-brown canker Y 10 5 1 1 0 100 0

Sclerotinia crown rot U        

Sclerotinia stem rot Y 10 15 30 0 0 100 0

Sclerotium wilt Y 10 2 1 1 0 100 0

Nematodes

javanica root knot U        

incognita root knot Y 20 20 50 20 100 0 0

brachyurus root lesion U        

thornei root lesion Y 20 20 50 20 100 0 0

Bacteria

phaseolicola bacterial blight U        

glycinea bacterial blight Y 60 75 3 3 90 10 0

wildfire N        

bacterial pustule Y 20 80 90 0 100 0 0

Viruses

alfalfa mosaic Y 20 1 1 1 20 80 0

peanut mottle N        

soybean mosaic Y 15 6 41 1 47 53 0

tobacco streak N        

Phytoplasmas

tomato big bud/little leaf Y 30 3 3 3 0 50 17

Y= present in region; N = not recorded in region; U = unknown status
Contributors: Andrew James, Malcolm Ryley, Murray Sharman, John Thomas



CuRRenT AnD POTenTiAl COsTs fROM DiseAses Of OilseeD CROPs in AusTRAliA | 77 | GRDC

Table B.b.6  Presence, incidence, severity and contribution to control estimates of diseases of soybeans  
in the New South Wales Central Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

black leaf blight N        

grey mould Y 8 6 3 3 0 50 0

Cercospora leaf blight Y 10 9 3 3 70 30 0

leaf blight, purple seed stain Y 15 18 16 3 65 35 0

anthracnose dematium U        

anthracnose gloeosporioides U        

anthracnose truncatum Y 10 2 2 2 0 100 0

target spot U        

phaseolorum pod/stem blight Y 8 6 6 6 0 50 0

sojae pod and stem blight Y 5 10 10 10 0 0 0

charcoal rot Y 90 18 13 13 0 50 0

Phomopsis pod and stem blight Y 13 26 26 21 40 55 5

Biotrophic leaf fungi         

downy mildew Y 15 30 5 0 100 0 0

rust Y 0 0 0 0 0 0 0

Root and crown fungi

Phytophthora root rot N        

Phytophthora root and stem rot Y 60 40 30 5 88 13 0

Pythium damping off and rot Y 23 20 16 16 0 50 0

reddish-brown canker Y 40 20 10 5 0 100 0

Sclerotinia crown rot U        

Sclerotinia stem rot Y 15 10 20 3 0 100 0

Sclerotium wilt Y 10 5 2 2 0 100 0

Nematodes

javanica root knot U        

incognita root knot Y 20 20 50 20 100 0 0

brachyurus root lesion U        

thornei root lesion Y 20 20 50 20 100 0 0

Bacteria

phaseolicola bacterial blight U        

glycinea bacterial blight Y 35 51 3 3 90 10 0

wildfire N        

bacterial pustule Y 20 80 90 0 100 0 0

Viruses

alfalfa mosaic Y 20 1 1 1 20 80 0

peanut mottle N        

soybean mosaic Y 15 6 41 1 70 30 0

tobacco streak N        

Phytoplasmas

tomato big bud/little leaf Y 30 3 3 3 0 50 0

Y= present in region; N = not recorded in region; U = unknown status
Contributors: Andrew James, Malcolm Ryley, Murray Sharman, John Thomas
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Table B.b.7  Presence, incidence, severity and contribution to control estimates of diseases of soybeans  
in the New South Wales-Victorian Slopes Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

black leaf blight N        

grey mould Y 20 6 3 3 0 50 0

Cercospora leaf blight Y 25 8 3 3 70 30 0

leaf blight, purple seed stain Y 25 16 16 3 65 35 0

anthracnose dematium U        

anthracnose gloeosporioides U        

anthracnose truncatum U        

target spot U        

phaseolorum pod/stem blight Y 20 10 10 10 0 0 0

sojae pod and stem blight Y 20 10 10 10 0 0 0

charcoal rot Y 65 18 13 13 0 50 0

Phomopsis pod and stem blight Y 15 28 26 21 40 55 5

Biotrophic leaf fungi         

downy mildew Y 15 30 5 0 100 0 0

rust Y 15 15 30 0 0 20 80

Root and crown fungi

Phytophthora root rot N        

Phytophthora root and stem rot Y 50 28 30 3 88 13 0

Pythium damping off and rot Y 18 16 16 16 0 50 0

reddish-brown canker Y 20 10 5 5 0 100 0

Sclerotinia crown rot U        

Sclerotinia stem rot Y 10 15 30 0 0 100 0

Sclerotium wilt Y 10 1 1 1 0 100 0

Nematodes

javanica root knot U        

incognita root knot Y 20 20 50 20 100 0 0

brachyurus root lesion U        

thornei root lesion Y 20 20 50 20 100 0 0

Bacteria

phaseolicola bacterial blight N        

glycinea bacterial blight Y 60 53 3 3 90 10 0

wildfire N        

bacterial pustule Y 20 80 90 0 100 0 0

Viruses

alfalfa mosaic Y 10 1 1 1 20 80 0

peanut mottle N        

soybean mosaic Y 10 6 41 1 70 30 0

tobacco streak N        

Phytoplasmas

tomato big bud/little leaf Y 20 3 3 3 0 50 0

Y= present in region; N = not recorded in region; U = unknown status
Contributors: Andrew James, Malcolm Ryley
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Table B.b.17  Presence, incidence, severity and contribution to control estimates of diseases of soybeans  
in the Western Australian Ord Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

black leaf blight N        

grey mould Y 5 20 5 5 0 0 0

Cercospora leaf blight Y 20 15 5 5 90 10 0

leaf blight, purple seed stain Y 15 30 30 5 80 20 0

anthracnose dematium U        

anthracnose gloeosporioides U        

anthracnose truncatum U        

target spot U        

phaseolorum pod/stem blight Y 15 10 10 10 0 0 0

sojae pod and stem blight Y 15 10 10 10 0 0 0

charcoal rot Y 80 30 20 20 0 0 0

Phomopsis pod and stem blight Y 10 50 50 40 80 10 10

Biotrophic leaf fungi         

downy mildew Y 15 30 5 0 100 0 0

rust Y 0 0 0 0 0 0 0

Root and crown fungi

Phytophthora root rot N        

Phytophthora root and stem rot U        

Pythium damping off and rot U        

reddish-brown canker U        

Sclerotinia crown rot U        

Sclerotinia stem rot U        

Sclerotium wilt U        

Nematodes

javanica root knot U        

incognita root knot U        

brachyurus root lesion U        

thornei root lesion U        

Bacteria

phaseolicola bacterial blight U        

glycinea bacterial blight Y 20 100 5 5 100 0 0

wildfire U        

bacterial pustule Y 20 80 90 0 100 0 0

Viruses

alfalfa mosaic U        

peanut mottle U        

soybean mosaic Y 10 10 80 0 100 0 0

tobacco streak N        

Phytoplasmas

tomato big bud/little leaf Y 20 5 5 5 0 0 0

Y= present in region; N = not recorded in region; U = unknown status
Contributors: Andrew James, Malcolm Ryley



GRDC | 80 | CuRRenT AnD POTenTiAl COsTs fROM DiseAses Of OilseeD CROPs in AusTRAliA

Table B.b.18  Presence, incidence, severity and contribution to control estimates of diseases of soybeans  
in the Northern Territory Katherine Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

black leaf blight N        

grey mould Y 5 20 5 5 0 0 0

Cercospora leaf blight Y 20 15 5 5 90 10 0

leaf blight, purple seed stain Y 15 30 30 5 80 20 0

anthracnose dematium U        

anthracnose gloeosporioides U        

anthracnose truncatum U        

target spot U        

phaseolorum pod/stem blight Y 15 10 10 10 0 0 0

sojae pod and stem blight Y 15 10 10 10 0 0 0

charcoal rot Y 80 30 20 20 0 0 0

Phomopsis pod and stem blight Y 10 50 50 40 80 10 10

Biotrophic leaf fungi         

downy mildew Y 15 30 5 0 100 0 0

rust Y 0 0 0 0 0 0 0

Root and crown fungi

Phytophthora root rot U        

Phytophthora root and stem rot U        

Pythium damping off and rot U        

reddish-brown canker U        

Sclerotinia crown rot U        

Sclerotinia stem rot U        

Sclerotium wilt U        

Nematodes

javanica root knot U        

incognita root knot U        

brachyurus root lesion U        

thornei root lesion U        

Bacteria

phaseolicola bacterial blight U        

glycinea bacterial blight Y 20 100 5 5 100 0 0

wildfire U        

bacterial pustule Y 20 80 90 0 100 0 0

Viruses

alfalfa mosaic U        

peanut mottle U        

soybean mosaic Y 10 10 80 0 100 0 0

tobacco streak N        

Phytoplasmas

tomato big bud/little leaf Y 20 5 5 5 0 0 0

Y= present in region; N = not recorded in region; U = unknown status
Contributors: Andrew James, Malcolm Ryley
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Table B.b.19  Presence, incidence, severity and contribution to control estimates of diseases of soybeans  
in the Northern Territory Douglas Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

black leaf blight N        

grey mould Y 5 20 5 5 0 0 0

Cercospora leaf blight Y 20 15 5 5 90 10 0

leaf blight, purple seed stain Y 15 30 30 5 80 20 0

anthracnose dematium U        

anthracnose gloeosporioides U        

anthracnose truncatum Y 10 10 5 5 0 100 0

target spot U        

phaseolorum pod/stem blight Y 15 10 10 10 0 0 0

sojae pod and stem blight Y 15 10 10 10 0 0 0

charcoal rot Y 80 30 20 20 0 0 0

Phomopsis pod and stem blight Y 10 50 50 40 80 10 10

Biotrophic leaf fungi         

downy mildew Y 15 30 5 0 100 0 0

rust Y 0 0 0 0 0 0 0

Root and crown fungi

Phytophthora root rot N        

Phytophthora root and stem rot U        

Pythium damping off and rot U        

reddish-brown canker U        

Sclerotinia crown rot U        

Sclerotinia stem rot U        

Sclerotium wilt U        

Nematodes

javanica root knot U        

incognita root knot U        

brachyurus root lesion U        

thornei root lesion U        

Bacteria

phaseolicola bacterial blight U        

glycinea bacterial blight Y 20 100 5 5 100 0 0

wildfire U        

bacterial pustule Y 20 80 90 0 100 0 0

Viruses

alfalfa mosaic U        

peanut mottle U        

soybean mosaic Y 10 10 80 0 100 0 0

tobacco streak N        

Phytoplasmas

tomato big bud/little leaf Y 20 5 5 5 0 0 0
Y= present in region; N = not recorded in region; U = unknown status
Contributors: Andrew James, Malcolm Ryley
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Table B.b.20  Presence, incidence, severity and contribution to control estimates of diseases of soybeans  
in the Queensland South Coast Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

black leaf blight N        

grey mould Y 30 16 11 11 0 50 0

Cercospora leaf blight Y 40 18 13 3 70 30 0

leaf blight, purple seed stain Y 75 18 26 11 65 35 0

anthracnose dematium U        

anthracnose gloeosporioides Y 20 5 1 1 0 100 0

anthracnose truncatum U        

target spot Y 10 1 1 1 0 100 0

phaseolorum pod/stem blight Y 60 40 30 30 0 0 0

sojae pod and stem blight Y 60 40 20 20 0 0 0

charcoal rot Y 45 30 11 11 0 100 0

Phomopsis pod and stem blight Y 65 50 26 21 40 55 5

Biotrophic leaf fungi         

downy mildew Y 100 45 13 1 70 30 0

rust Y 65 70 40 5 65 0 35

Root and crown fungi

Phytophthora root rot N        

Phytophthora root and stem rot Y 10 10 20 0 95 5 0

Pythium damping off and rot Y 30 16 16 16 0 100 0

reddish-brown canker N        

Sclerotinia crown rot Y 15 20 20 10 30 70 0

Sclerotinia stem rot Y 20 15 30 10 30 70 0

Sclerotium wilt Y 10 1 1 1 0 100 0

Nematodes

javanica root knot U        

incognita root knot U     100 0 0

brachyurus root lesion U        

thornei root lesion U     100 0 0

Bacteria

phaseolicola bacterial blight U        

glycinea bacterial blight Y 100 60 48 8 90 10 0

wildfire Y 5 1 1 1 90 10 0

bacterial pustule Y 53 41 46 1 95 5 0

Viruses

alfalfa mosaic Y 30 1 1 1 10 90 0

peanut mottle Y 30 1 1 1 20 80 0

soybean mosaic Y 20 6 41 1 47 53 0

tobacco streak N        

Phytoplasmas

tomato big bud/little leaf Y 35 3 3 3 0 50 17

Y= present in region; N = not recorded in region; U = unknown status
Contributors: Andrew James, Malcolm Ryley, Murray Sharman, John Thomas
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c. sunflowers
The pathogens that cause each disease are in Table 5.2 in the main body of this report.

Table B.c.1  Presence, incidence, severity and contribution to control estimates of diseases of sunflowers  
in the Queensland Burdekin Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

 % of years % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

brown spot/blight Y 90 75 20 5 40 60 0

grey mould Y 10 5 5 1 0 100 0

Cercospora blight U        

Phoma black stem Y 40 10 5 2 10 90 0

Phomopsis stem canker Y 40 10 10 5 10 90 0

Rhizopus head rot Y 50 2 10 5 0 100 0

Rhizopus arrhizus head rot U        

Rhizopus oryzae head rot U        

Rhizopus stolonifer head rot U        

Sclerotinia head rot U        

leaf spot U        

Biotrophic leaf fungi

white blister U        

powdery mildew Y 100 100 20 10 10 0 90

rust (helianthi) Y 100 25 20 5 95 5 0

rust (xanthii) U        

Root and crown fungi

Fusarium wilt U        

charcoal rot Y 100 75 5 1 0 100 0

Phytophthora stem rot N        

Pythium seedling blight/root rot Y 10 5 5 2 0 100 0

Sclerotinia basal stalk rot U        

Sclerotium wilt Y 30 5 5 1 0 100 0

Verticillium wilt U      

Nematodes

root knot nematode U

Stunt nematode U

root lesion nematode brachyurus U

root knot nematode U

root lesion nematode thornei U

dagger nematode U

Bacteria

Erwinia stalk rot and head rot U

bacterial leaf spot U

Viruses

sunflower ringspot U

tobacco streak U

Y= present in region; N = not recorded in region; U = unknown status
Contributors: Murray Sharman, John Thomas, Sue Thompson
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Table B.c.3  Presence, incidence, severity and contribution to control estimates of diseases of sunflowers  
in the Queensland Central Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

brown spot/blight Y 70 50 20 5 40 60 0

grey mould Y 10 5 5 1 0 100 0

Cercospora blight U        

Phoma black stem Y 40 40 5 2 10 90 0

Phomopsis stem canker Y 40 40 20 5 10 90 0

Rhizopus head rot Y 90 2 10 5 0 100 0

Rhizopus arrhizus head rot U        

Rhizopus oryzae head rot U        

Rhizopus stolonifer head rot U        

Sclerotinia head rot Y 30 5 5 1 0 100 0

leaf spot Y 50 10 5 1 0 100 0

Biotrophic leaf fungi

white blister Y 40 50 5 1 5 95 0

powdery mildew Y 100 100 30 10 10 0 90

rust (helianthi) Y 100 25 50 5 100 0 0

rust (xanthii) Y 5 1 1 1 0 100 0

Root and crown fungi

Fusarium wilt U        

charcoal rot Y 100 75 5 1 0 100 0

Phytophthora stem rot N        

Pythium seedling blight/root rot Y 10 5 5 2 0 100 0

Sclerotinia basal stalk rot Y 50 5 10 5 0 100 0

Sclerotium wilt Y 75 10 10 2 0 100 0

Verticillium wilt Y 30 1 5 1 0 100 0

Nematodes

root knot nematode U        

Stunt nematode U        

root lesion nematode brachyurus U        

root knot nematode U        

root lesion nematode thornei U        

dagger nematode U        

Bacteria

Erwinia stalk rot and head rot Y 20 1 5 1 0 100 0

bacterial leaf spot U        

Viruses

sunflower ringspot U        

tobacco streak Y 100 60 80 20 70 20 10

Y= present in region; N = not recorded in region; U = unknown status
Contributors: Murray Sharman, John Thomas, Sue Thompson
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Table B.c.4  Presence, incidence, severity and contribution to control estimates of diseases of sunflowers  
in the New South Wales North East/Queensland South East Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

brown spot/blight Y 90 75 20 5 40 60 0

grey mould Y 10 5 5 1 0 100 0

Cercospora blight U        

Phoma black stem Y 75 40 5 2 10 90 0

Phomopsis stem canker Y 75 40 40 5 10 90 0

Rhizopus head rot Y 90 2 10 5 0 100 0

Rhizopus arrhizus head rot U        

Rhizopus oryzae head rot U        

Rhizopus stolonifer head rot U        

Sclerotinia head rot Y 100 10 50 5 0 100 0

leaf spot Y 50 10 5 1 0 100 0

Biotrophic leaf fungi

white blister Y 40 50 5 1 5 95 0

powdery mildew Y 100 100 20 10 10 0 90

rust (helianthi) Y 100 25 20 5 95 5 0

rust (xanthii) Y 5 1 1 1 0 100 0

Root and crown fungi

Fusarium wilt U        

charcoal rot Y 100 75 5 1 0 100 0

Phytophthora stem rot N        

Pythium seedling blight/root rot Y 10 5 5 2 0 100 0

Sclerotinia basal stalk rot Y 100 10 50 5 0 100 0

Sclerotium wilt Y 50 5 10 2 0 100 0

Verticillium wilt Y 80 1 5 1 0 100 0

Nematodes

root knot nematode U        

Stunt nematode U        

root lesion nematode brachyurus U        

root knot nematode U        

root lesion nematode thornei U        

dagger nematode U        

Bacteria

Erwinia stalk rot and head rot Y 20 1 5 1 0 100 0

bacterial leaf spot U     

Viruses

sunflower ringspot P     

tobacco streak U     

Y= present in region; P = present in region but no or incomplete data on incidence and severity; N = not recorded in region; U = unknown status
Contributors: Murray Sharman, John Thomas, Sue Thompson
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Table B.c.5  Presence, incidence, severity and contribution to control estimates of diseases of sunflowers  
in the New South Wales North West/Queensland South West Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years  % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

brown spot/blight Y 50 10 5 1 40 60 0

grey mould Y 5 5 2 1 0 100 0

Cercospora blight U        

Phoma black stem Y 25 5 20 5 10 90 0

Phomopsis stem canker Y 25 5 20 5 10 90 0

Rhizopus head rot Y 25 2 25 5 10 90 0

Rhizopus arrhizus head rot U        

Rhizopus oryzae head rot U        

Rhizopus stolonifer head rot U        

Sclerotinia head rot Y 10 5 5 1 0 100 0

leaf spot Y 20 5 2 1 5 95 0

Biotrophic leaf fungi

white blister Y 30 5 5 1 5 95 0

powdery mildew Y 100 100 10 5 20 0 80

rust (helianthi) Y 100 25 30 10 95 5 0

rust (xanthii) Y 10 1 10 2 10 90 0

Root and crown fungi

Fusarium wilt U        

charcoal rot Y 100 10 10 5 0 100 0

Phytophthora stem rot N        

Pythium seedling blight/root rot Y 10 5 5 1 0 100 0

Sclerotinia basal stalk rot Y 20 5 10 5 0 100 0

Sclerotium wilt Y 50 2 10 2 0 100 0

Verticillium wilt Y 10 1 5 1 0 100 0

Nematodes

root knot nematode U        

Stunt nematode U        

root lesion nematode brachyurus U        

root knot nematode U        

root lesion nematode thornei U        

dagger nematode U        

Bacteria

Erwinia stalk rot and head rot Y 20 1 5 1 0 100 0

bacterial leaf spot U        

Viruses

sunflower ringspot Y 0 0 0 0 0 100 0

tobacco streak U      
Y= present in region; N = not recorded in region; U = unknown status
Contributors: Murray Sharman, John Thomas, Sue Thompson
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Table B.c.6  Presence, incidence, severity and contribution to control estimates of diseases of sunflowers  
in the New South Wales Central Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

brown spot/blight Y 75 50 20 10 40 60 0

grey mould U        

Cercospora blight U        

Phoma black stem U        

Phomopsis stem canker U        

Rhizopus head rot Y 25 2 10 5 10 90 0

Rhizopus arrhizus head rot U        

Rhizopus oryzae head rot U        

Rhizopus stolonifer head rot U        

Sclerotinia head rot Y 100 5 10 2 0 100 0

leaf spot U        

Biotrophic leaf fungi

white blister Y 50 5 10 1 5 95 0

powdery mildew Y 100 100 20 10 20 0 80

rust (helianthi) Y 100 25 50 10 95 5 0

rust (xanthii) U        

Root and crown fungi

Fusarium wilt U        

charcoal rot Y 100 5 10 5 0 100 0

Phytophthora stem rot N        

Pythium seedling blight/root rot Y 10 5 5 1 0 100 0

Sclerotinia basal stalk rot Y 50 10 25 10 0 100 0

Sclerotium wilt U     0 100 0

Verticillium wilt U     0 100 0

Nematodes

root knot nematode U        

Stunt nematode U        

root lesion nematode brachyurus U        

root knot nematode U        

root lesion nematode thornei U        

dagger nematode U        

Bacteria

Erwinia stalk rot and head rot Y 50 1 5 1 0 100 0

bacterial leaf spot U

Viruses

sunflower ringspot U

tobacco streak U

Y= present in region; N = not recorded in region; U = unknown status
Contributor: Sue Thompson
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Table B.c.17  Presence, incidence, severity and contribution to control estimates of diseases of sunflowers  
in the Western Australian Ord Zone

Disease Present in 
zone

Incidence Severity Contribution to control (%)

% of years  % area 
affected

No control
% loss

Control
% loss Breeding Cultural Pesticide

Necrotrophic leaf fungi

brown spot/blight U

grey mould U

Cercospora blight U

Phoma black stem U

Phomopsis stem canker U

Rhizopus head rot U

Rhizopus arrhizus head rot U

Rhizopus oryzae head rot U

Rhizopus stolonifer head rot U

Sclerotinia head rot U

leaf spot U

Biotrophic leaf fungi  

white blister U

powdery mildew Y 100 100 20 10 10 0 90

rust (helianthi) Y 100 25 20 5 95 5 0

rust (xanthii) U

Root and crown fungi  

Fusarium wilt U

charcoal rot U

Phytophthora stem rot N

Pythium seedling blight/root rot

Sclerotinia basal stalk rot U

Sclerotium wilt U

Verticillium wilt U

Nematodes  

root knot nematode U

Stunt nematode U

root lesion nematode brachyurus U

root knot nematode U

root lesion nematode thornei U

dagger nematode U

Bacteria

Erwinia stalk rot and head rot U

bacterial leaf spot U

Viruses

sunflower ringspot U

tobacco streak U

turnip mosaic U

Phytoplasmas

aster yellows U
Y= present in region; N = not recorded in region; U = unknown status
Contributor: Sue Thompson
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APPenDiX C  PesTiCiDe use DATA fOR  
The OilseeD CROPs 
By AGRO-eCOlOGiCAl zOne

Pesticide use data were only supplied for canola, so no estimates are available for soybeans or sunflowers. For canola, 
respondents were asked to estimate the percentage of the crop area that was subject to different pesticide treatments and 
to estimate the cost per hectare of each treatment option. The data for canola are shown in the following table. Where the 
respondents did not provide data for cost per hectare, the cost was estimated as the mean of the costs that were supplied 
for other agro-ecological zones.

a. Canola

Table C.a Pesticide use (% crop area treated and cost per hectare) on canola, by agro-ecological zone

% crop treated 

Northern Region Southern Region Western Region
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Seed (low cost fungicide) 0 0 5 38 75 35 75 75 20 5 5 5 5

Seed (high cost fungicide) 0 0 0 0 0 0 0 0 10 0 0 0 0

Seed (insecticide) 0 0 0 15 30 30 30 30 0 0 0 0 0

Seed (fungicide + insecticide) 0 0 90 40 30 30 30 30 70 0 0 0 0

In-furrow fungicide 0 0 0 3 5 0 5 5 0 5 40 5 30

In-furrow insecticide 0 0 0 0 0 0 0 0 0 0 0 0 0

Foliar fungicide spray(s) 0 0 0 0 0 0 0 0 0 0 0 0 0

Foliar insecticide 0 0 0 45 80 80 80 80 30 0 0 0 0

Other 0 0 0 0 0 0 0 0 0 0 0 0 0

Cost per ha ($)

Northern Region Southern Region Western Region
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Seed (low cost fungicide) $6 $6 $6 $6 $6 $6 $6 $6 $6 $6 $6 $6 $6

Seed (high cost fungicide) $12 $12 $12 $12 $12 $12 $12 $12 $12 $0 $0 $0 $0

Seed (insecticide) $12 $12 $12 $12 $12 $12 $12 $12 $12 $0 $0 $0 $0

Seed (fungicide + insecticide) $20 $20 $20 $20 $20 $20 $20 $20 $20 $0 $0 $0 $0

In-furrow fungicide $16 $16 $16 $16 $16 $16 $16 $16 $16 $16 $16 $16 $16

In-furrow insecticide $20 $20 $20 $20 $20 $20 $20 $20 $20 $0 $0 $0 $0

Foliar fungicide spray(s) $30 $30 $30 $30 $30 $30 $30 $30 $30 $0 $0 $0 $0

Foliar insecticide $30 $30 $30 $30 $30 $30 $30 $30 $30 $0 $0 $0 $0

Other $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
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