Supported by

Australian
Blackleg Management Guide
January, 2005

Association
CAA Canola
Of Australia
Blackleg caused by the fungus
Leptosphaeria maculans is the most
serious disease of canola in Australia.
Blackleg disease severity has increased in
recent years due to the increased canola
area and intensity of production.
However, it can be successfully
managed by:
• growing resistant varieties
• avoiding the previous year's canola
stubble
• using fungicides in high risk situations.

Figure 1. Blackleg fruiting bodies on stubble that produce
wind-borne spores.

The Blackleg Life-Cycle
Blackleg survives on canola stubble producing fruiting
bodies that contain enormous quantities of airborne spores
(capable of travelling several kilometres). These fruiting
bodies can easily be seen with the naked eye (Figure 1).
Date of spore maturity depends on summer/autumn rainfall
and temperature. Higher rainfall results in early spore
maturity and may lead to increased disease severity.

Figure 2. Blackleg lesion on leaf, the small black dots are fruiting
bodies that produce spores spread by rain-splash.

In the autumn and winter, rainfall triggers spore release from
the fruiting bodies on the stubble. Within two weeks of
spores landing on canola cotyledons and young leaves,
clearly visible lesions develop. Within the lesion, more
fruiting bodies that release rain-splashed spores are
produced (Figure 2).
Once the lesion has formed, the fungus grows within the
plant's vascular system to the crown where it causes a
canker. Severe canker will sever the roots from the stem
(Figure 3), whereas a less severe infection will result in
internal infection of the crown restricting water and nutrient
flows within the plant.

Figure 3. Canola plant falling over due to stem canker.
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Determining the disease severity within
your crop

Figure 4. Seedling with
cotyledon lesions and stem
canker, note healthy roots
but constricted hypocotyl.

In order to determine if different blackleg management
techniques are working or warranted it is important to
measure disease severity within your crop each year.
1. Check for lesions on cotyledons (seedling leaves)
Visually determine if cotyledons are prematurely dying.
Cotyledon death caused by blackleg lesions is the first
indication that disease pressure is very high (Figure 4).
Lesions on other plant parts are not a good indicator of
disease pressure and potential yield loss. Canola plants
infected after the seedling growth stage may not develop
stem cankers. Lesions can occur on all plant parts including
cotyledons, leaves, stems, branches and pods.
2. Check for seedling death
Visually determine if seedlings are being killed by blackleg.
A pinched hypocotyl is symptomatic of seedling death
caused by blackleg (Figure 4). If the roots are diseased the
cause is probably a damping off fungi such as Rhizoctonia.
Cankered seedlings may become detached from their roots.
3. Check for internal infection of the crown
Internal infection can be determined immediately after
windrowing (swathing) by randomly pulling stalks out of the
ground, cutting the roots off with a pair of secateurs and
inspecting the stem cross section (Figure 5). If the stem is
dark coloured the plant has symptoms of blackleg infection.
Yield loss (grain and oil) occurs when more than half of the
cross-section of the stem is discoloured (Figure 6).

Figure 5. Cutting a canola plant at the crown to assess internal infection.

4. Check for stem cankers
Stem cankers are clearly visible at the crown of the plant.
Severe cankers may cause the plant to die or fall over as they
become separated from their roots (Figure 7).
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Figure 7. Dead canola plants, resulting from stem canker.

Figure 6. Canola crown cross sections showing various levels of internal
infection. Sections 1 & 2 have minor infection and will not cause yield loss.
Sections 3 & 4 have enough infection to cause yield loss.
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Blackleg management
1. Choose a variety with adequate blackleg resistance
The blackleg resistance ratings of all Australian canola
varieties are published by the Canola Association of Australia
in February each year (Figure 8) [www.canolaaustralia.com].
Blackleg rating data are collected each year from a number
of sites in NSW, Vic, SA and WA. It is important to only consult
the current blackleg rating guide as blackleg resistance
ratings can change from one year to the next due to
changes in the frequency of different blackleg strains.
A rating of 4 is considered adequate for lower rainfall
regions, while a minimum of 6 is required for medium to
high rainfall areas.

3. Consider fungicide use
Fungicides applied as a seed dressing or on the fertiliser
reduce blackleg disease severity. However, they do not
always give an economic return. Generally, if varieties with
low blackleg resistance ratings are sown in higher rainfall
areas or if varieties with good resistance are sown into
situations of high disease pressure then fungicides will give
an economic benefit (Figure 10). The economic viability of
using fungicides in other situations should be determined
by monitoring the level of disease in the current season's
crop. If yield loss from blackleg has occurred, the use of a
fungicide may be warranted in future years (see fact sheet
"Fungicide Use for Blackleg control in Canola").

2. Isolate this year's crop from last year's canola stubble
Varietal resistance alone is not enough to protect your crop
from yield loss caused by blackleg. It is also crucial to avoid
high levels of disease.
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Based on ACAS protocols, this blackleg resistance rating system is
compiled from data supplied by all canola breeding programs and
associated pathologists throughout Australia. This national system is
based on the most up to date data available and will ensure
consistent ratings for Australia.

Resistant

Blackleg resistance is one of several key selection criteria to be
considered in choosing the most appropriate canola variety for
your farm.

Moderately Resistant

Growers should consider:
• Maturity -match variety maturity class (early or mid) to your
expected growing season length.
• Herbicide tolerance -know your weed spectrum to determine if
you require a triazine tolerant (TT) or Clearfield™ system canola
variety.
• Economic return -check Dept of Agriculture and private company
trial results for yield and oil content.
• Blackleg resistance -identify the varieties which fit the above
criteria and then choose the variety with the highest possible
blackleg resistance rating.

Long
(no canola in previous 3 years)
Short
(canola / wheat / canola)

Average Internal
Infection %

26

8
7
6

Moderately Susceptible
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Speciality Canola Varieties
Variety
Blackleg Resistance
Rating
MC202
6.5P
MC201
6.0P

*Number of Trials
3
3

Triazine Tolerant Mid Maturing Canola Varieties
Variety
Blackleg Resistance
*Number of Trials
Rating
ATR-Grace
6.5
22
ATR-Beacon
6.0
18
TI1 Pinnacle
5.0
21
Clearfield™ System Tolerant Early Mat. Canola Varieties
Variety
Blackleg Resistance
*Number of Trials
Rating
44C73
5.0
23
Clearfield™ System Tolerant Mid Mat. Canola Varieties
Variety
Blackleg Resistance
*Number of Trials
Rating
46C76
7.0
14
45C75
6.0
17

4
3

Susceptible

Conventional Mid Maturing Canola Varieties
Variety
Blackleg Resistance
*Number of Trials
Rating
Hyola 61
7.5P
5
45CO5
7.0
18
46CO4
7.0
18
AV-Sapphire
7.0
15
AG-Castle
7.0
10
AG-Spectrum
7.0
7
BLN 2677
6.5P
5
Lantern
6.0
15
Rainbow
5.5
26
Oscar
5.0
22
Ripper
5.0
10

Triazine Tolerant Early Maturing Canola Varieties
Variety
Blackleg Resistance
*Number of Trials
Rating
Tornado 555TT
7.5
8
Trilogy
7.0P
5
ATR-Hyden
6.5
20
ATR-Stubby
6.5
9
ATR-Eyre
4.5
12
Tranby
4.5
6
Trigold
4.0P
5
Surpass 300TT
2.0
6

2
1

Note:
• Ratings are based on plant survival data from blackleg disease nurseries (very high blackleg
pressure) located in Vic, NSW, SA & WA. Data is supplied by Department of Primary
Industries Victoria, New South Wales Agriculture, South Australian Research and
Development Institute, Department of Agriculture Western Australia, Monsanto Australia
Ltd., Bayer CropScience, Pacific Seeds and Pioneer Hi-Bred. Department of Agriculture
Western Australia also compile an additional rating, which is based on a combination of the
blackleg survival rating and ratings based on the amount of blackleg crown canker suffered
by mature plants.
• Under severe blackleg pressure varieties which are rated highly may still suffer yield loss.
This publication is endorsed by all breeding programs in Australia, both public and private.

Varieties containing blackleg resistance from the sylvestris source
Variety
Blackleg Resistance
*Number of Trials
Rating
Hyola 43
8.5
10
Hyola 60
9.0
26
Surpass 501TT
8.5
16
Tribune
8.0P
5
Surpass 404CL
8.5
9
Surpass 603CL
9.0
22
**These varieties derive the majority or all of their blackleg
resistance from Brassica rapa subspecies sylvestris. In many areas
this resistance is now not effective, and these varieties are likely to
be very susceptible to blackleg (with a blackleg resistance rating of
approximately 1 to 2) and may experience severe to almost
complete yield loss.
NA, Tribune derives much of its blackleg resistance from the
sylvestris source but has not been screened in an area where the
breakdown has occurred.

**Anticipated rating
at affected sites
1-2
1-2
1-2
NA
1-2
1-2

Type
Early Conventional
Mid Conventional
Early Triazine
Mid Triazine
Early Clearfield
Mid Clearfield

A survey of varieties containing sylvestris resistance was undertaken
during 2003. Nearly all crops on the lower Eyre Peninsula, SA were
severely affected. A small number of crops at Bordertown, SA and
one crop at Canowindra, NSW also had severe infection. Low levels
of infection were found in most other locations surveyed.
Note: The blackleg strain attacking the sylvestris resistance seems to
be no more virulent against other conventional blackleg resistant
varieties. Therefore all other varieties should retain their current
blackleg ratings.
For further information consult the Fact Sheet "BLACKLEG
RESISTANCE BREAKDOWN National Recommendations for 2004"
available at www.canolaaustralia.com

Figure 8. The Canola Association of Australia Blackleg Ratings should
be consulted before choosing a variety.
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Disclaimer
This rating system is published by the Canola Association of Australia and Agriculture Departments from NSW, Vic & SA on the basis of the best information available at the
time of publication. However nursery and grower experience has shown that severity may vary between locations and from year to year depending on seasonal conditions
and possible changes in the fungus for reasons which are not currently understood. Therefore growers may sometimes experience significant variability from the averages
shown by these ratings.

Average internal infection (%)

Rotation length

The ratings are based on a variable
number of trials for different varieties. The
higher the number of trials the more
reliable the rating is considered.
Provisional, which means there is
insufficient data available for the
particular variety to meet ACAS
(Australian Crop Accreditation System)
standards. Growers should be cautious
until sufficient data is available.

™ Registered trademark of BASF

Stubble destruction such as raking and burning or burial
reduces disease pressure. However, it is not known how
much stubble must be destroyed for an economic benefit.
Average number of spores released from conserved stubble
was 493 million per hectare compared to 263 million from
burnt stubble paddocks.

Table 1. Blackleg disease severity is not affected by rotation length.

Highly Resistant

Ratings are calculated using the official CAA methodology, which has
strict protocols to ensure accuracy of the data collected. All results are
analysed by an independent biometrician.
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Canola Association
CAA Of
Australia

Conventional Early Maturing Canola Varieties
Variety
Blackleg Resistance
*Number of Trials
Rating
AG-Emblem
7.0
19
44C11
6.5
15
AG-Outback
5.5
23
Rivette
5.5
10
Mystic
5.0
17

Blackleg
RESISTANCE
Ratings

*

Extended rotation length does not reduce disease severity.
Paddocks that have been sown into two year old stubble do
not have more disease than crops sown in paddocks with a
three year break from canola (Table 1). Some growers have
found that block planting canola to ensure isolation
between the crop and last year's stubble has had positive
impacts on their yields.
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Blackleg
RESISTANCE
Ratings

CAA

In most situations over 95% of all blackleg spores originate
from canola stubble from the previous year's crop. Older
stubble does not produce many blackleg spores. For
instance at Lake Bolac, Victoria a hectare of one year old
canola stubble released 507 million spores, two year old
stubble released 1.5 million spores and three year old
stubble released only 12, 000 spores.
Therefore, place crops away from last year's canola stubble.
Disease pressure falls markedly in the first 200 metres away
from last year's stubble and then continues to decline up to
500 metres. There appears to be little advantage in
increasing the isolation distance past 500 metres (Figure 9).
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Figure 9. Blackleg disease severity is most severe when crops are sown
close to the previous year's stubble.
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Nil

Jockey®

Impact In-Furrow®

3000
2500

Yield (Kg/ha)

2000

Left: Figure 10.
Effect of Jockey® and
Impact In-Furrow® on the
yield of canola under very
high disease pressure
(canola on canola).
Brackets contain 2004 CAA
Blackleg Resistance Rating .
Average 2 trials in SA (2003)
data provided by Trent
Potter, SARDI Field Crops.
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Surpass 600TT (5)

Ripper (5)

Oscar (5)

Rainbow (5.5)

Lantern (6)

AV Sapphire (7)

* Hyola 60 (9)
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Management Recommendations

This variety derives the majority or all of its blackleg resistance from
*Brassica
rapa subspecies sylvestris. In many areas this resistance is now

•

Monitor your crop for blackleg severity every year.

•

Choose the most blackleg resistant variety that is suited
to your rainfall and farming system.

not effective, and this variety is likely to be very susceptible to blackleg
(with a blackleg resistance rating of approximately 1 to 2) and may
experience severe to almost complete yield loss.

•

Leave 500m between this year's crop and last year's
canola stubble.
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If blackleg has caused yield loss, consider using a
fungicide and/or destroying last year's canola stubble.
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Further Reading
• Canola in Australia: The first 30 years
• CAA Blackleg Resistance ratings
• Blackleg Resistance Breakdown in canola varieties
containing sylvestris resistance
• Fungicide use for Blackleg control in Canola
- www.canolaaustralia.com
•
•

CANOLA: The Ute Guide
Blackleg Back Pocket Guide
- ground-cover-direct @canprint.com.au
Freecall 1800 110 044

•

Canola Concepts: Managing Sclerotinia
- www.agric.nsw.gov.au
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Disclaimer:
This publication may be of assistance to you but the Canola
Association of Australia, GRDC, the Victorian DPI, and the
authors do not guarantee that the publication is without
flaw of any kind or is wholly appropriate for your particular
purposes and therefore disclaim all liability for any error, loss
or other consequence which may arise from you relying on
any information in this publication. The information
contained in this publication is based on knowledge and
understanding at the time of writing (January 2005).
However, because of advances in knowledge, users are
reminded of the need to ensure that information upon
which they rely is up to date and to check currency of the
information.
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