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Figure 6: Life cycle of the cereal cyst nematode. 
Source: Agriculture Victoria

Each year approximately 80% of nematodes hatch from cysts after the autumn 
break, while the remaining 20% stay dormant until the following season. This is why 
it will take at least two years with break crops to control CCN. However, under dry 
conditions or drought up to 50% of nematodes remain dormant, and an extra year of 
break crop is advisable. 38

8.2.1	 Symptoms and detection
The symptoms of CCN infection can be readily recognised. Above ground, patches of 
yellowed and stunted plants that fail to thrive can be observed (Photo 6). 39 Planting a 
susceptible crop in successive years will result in these patches becoming larger.

Below ground, close examination of the roots will reveal symptoms that are typical 
of CCN. Below ground, cereal roots can appear knotted (Photo 7), and ‘ropey’ or 
swollen (Photo 8). 40 Development of the root systems is retarded and shallow. In 
spring, characteristic white cysts about the size of a pin head can be seen with 
the naked eye if roots are carefully dug out and washed free of soil. These are the 
swollen bodies of the female CCN, each containing several hundred eggs. 41

Photo 6: CCN will cause distinct patches of yellowed and stunted plants. Note the 
likeness of symptoms to poor nutrition or water stress. 
Photo: Vivien Vanstone. Source: Soilquality.org

38	 G Hollaway, F Henry (2013) Cereal root diseases. Agriculture Victoria, http://agriculture.vic.gov.au/agriculture/pests-diseases-and-
weeds/plant-diseases/grains-pulses-and-cereals/cereal-root-diseases

39	 A Wherrett, V Vanstone (2016) Cereal cyst nematode. Soilquality.org. http://www.soilquality.org.au/factsheets/cereal-cyst-nematode

40	 CropPro (2014) Cereal cyst nematode (CCN). GRDC, http://www.croppro.com.au/crop_disease_manual/ch03s03.php

41	 A Wherrett, V Vanstone (2016) Cereal cyst nematode. Soilquality.org. http://www.soilquality.org.au/factsheets/cereal-cyst-nematode
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Photo 7: CCN produce knotting of cereal roots. 
Photo: Vivien Vanstone. Source: Soilquality.org

Photo 8: Cereal roots infected with CCN appear ‘ropey’ and swollen. 
Source: CropPro

8.2.2	 Varietal resistance or tolerance
Some varieties of triticale are thought to be resistant to cereal cyst nematode (Table 
6) a characteristic that is probably inherited from its parent crop, cereal rye. Good 
resistance can be found in varieties such as ChopperP, EndeavourP, and Tuckerbox, 
however some varieties such as KM10 are susceptible to the nematode. 
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Table 6: Triticale variety resistance ratings to nematodes. 

Variety CCN resistance

AstuteP R

BerkshireP –

BisonP R

CanobolasP –

ChopperP R

EndeavourP R

FusionP R

Goanna R

KM10 S

Rufus R

Tahara R

TobrukP –

Tuckerbox R

Yowie R

 Disease resistance order from best to worst: R > R–MR > MR > MR–MS > MS > MS–S > S > S–VS > VS 

Source: Agriculture Victoria

8.2.3	 Damage caused by CCN
In serious outbreaks of CCN, it may be important to avoid cereals for two years to 
ensure an adequate reduction in the population. Just two CCN eggs per of gram soil 
can cause significant economic loss to intolerant cereal crops. Levels of 1–5 eggs/g 
soil can reduce yield of intolerant cultivars by up to 20% (Photo 9). 42

Photo 9: Yield loss in a cereal crop due to CCN. 
Photo: Vivien Vanstone. Source: Soilqaulity.org

42	 A Wherrett, V Vanstone (2016) Cereal cyst nematode. Soilquality.org, http://www.soilquality.org.au/factsheets/cereal-cyst-nematode

http://www.soilquality.org.au/factsheets/cereal-cyst-nematode
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8.2.4	 Management
As with other nematodes, there is no effective or economically feasible means 
of controlling CCN through the application of chemicals. Chemical nematicides 
are expensive to use and toxic to humans, and the success of applications is 
highly variable. 

Cereal cyst nematode is best controlled through effective rotation management. 
Only 70–80% of eggs hatch each season, regardless of the crop host. As a result, it 
can take several years for high CCN levels to be reduced by rotation with resistant 
or non-host crops. The use of a break crop (e.g. canola, lupins, chickpeas) ensures a 
large proportion of the CCN population is removed. In serious outbreaks of CCN, it 
may be important to avoid cereals for two years to ensure an adequate reduction in 
the population.

Ryegrass, wild oats and other grass are also good hosts for CCN, although 
reproduction rates may be lower than on the cropping species. For this reason, 
during a pasture phase in a rotation, it is important to control cereal weeds in the crop 
so as to contain the development of a CCN population. Likewise, any grasses present 
following summer rains or around paddock borders, it provides a carryover for the 
nematode population.

Maintaining optimum soil fertility also helps to minimise the effects of CCN. Allowing 
the emerging crop access to adequate nutrition allows the root systems to establish 
and get ahead of potential nematode infections. Although this does not decrease the 
nematode population, losses associated with CCN infections will be minimised.

Finally, in paddocks where there is a known population of cereal cyst nematode and 
the planting of a cereal cannot be avoided, it is important to choose cultivars that 
have CCN resistance. 43

Disease breaks for CCN
The best disease breaks against CCN are:
•	 grass-free pulse and oilseed crops or legume pasture;
•	 resistant cereals; and
•	 chemical fallow prepared early in the season before nematodes have produced 

viable eggs. 44

8.3	 Nematodes and crown rot

While all winter cereals host the crown rot fungus, the degree of yield loss due to 
infection varies with the cereal type. The approximate order of increasing yield loss is 
cereal rye, oats, barley, bread wheat, triticale and durum wheat. 45

Many trials concentrate on crown rot alone, but in the Northern Region, it is becoming 
more important to build a picture of the interaction of crown rot with other factors, 
especially in combination with Pt levels. As well as reducing yield, Pt reduces 
grain quality and nitrogen-use efficiency, and increases the severity of crown-rot 
infections. 46

The Northern Grower Alliance has been involved in numerous field trials since 2007, 
and in collaboration with NSW DPI, has evaluated the impact of crown rot on a range 
of winter-cereal crop types and varieties.

This work has greatly improved understanding of the impact of crown rot and of 
variety tolerance, and has also indicated that growers may be suffering significant 
yield losses from another ‘disease’ that often goes unnoticed. This appears to be Pt. 

43	 A Wherrett, V Vanstone (2016) Cereal cyst nematode. Soilquality.org. http://www.soilquality.org.au/factsheets/cereal-cyst-nematode

44	 CropPro. Cereal cyst nematode. GRDC, http://www.croppro.com.au/crop_disease_manual/ch03s03.php

45	 GRDC (2016) Crown rot in winter cereals—Southern region. Tips and Tactics. GRDC, https://grdc.com.au/Resources/
Factsheets/2016/02/Crown-rot-in-winter-cereals

46	 T Dixon (2013) Balancing crown rot and nematodes in wheat. Ground Cover. Issue 104, May–June 2013. GRDC, https://grdc.com.au/
resources-and-publications/groundcover/gc104/balancing-crown-rot-and-nematodes-in-wheat

http://www.soilquality.org.au/factsheets/cereal-cyst-nematode
http://www.croppro.com.au/crop_disease_manual/ch03s03.php
https://grdc.com.au/Resources/Factsheets/2016/02/Crown-rot-in-winter-cereals
https://grdc.com.au/Resources/Factsheets/2016/02/Crown-rot-in-winter-cereals
https://grdc.com.au/resources-and-publications/groundcover/gc104/balancing-crown-rot-and-nematodes-in-wheat
https://grdc.com.au/resources-and-publications/groundcover/gc104/balancing-crown-rot-and-nematodes-in-wheat
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Although the trials had not been designed to focus on nematodes, a convincing trend 
was apparent after 2008 that P. thornei was having a frequent and large impact on 
wheat variety yield. 47

Where Pt combines with high levels of crown rot, a common scenario, yield losses 
can be exacerbated if varieties are susceptible to Pt. Instead of a 10% yield loss in 
a susceptible variety from Pt alone, losses could amount to 30–50% if crown rot 
is combined with a Pt-intolerant variety (Photo 10). The research has shown that 
Pt numbers can increase much faster than in an area in which tolerant varieties 
are growing. These increased Pt numbers can lead to even greater damage in 
future crops. 48

Photo 10: Grass plant showing both parasitic nematode damage to roots and 
crown rot in above-ground tissues. 
Source: North Carolina State University

8.3.1	 Management
Variety choice is the key management option when it comes to managing Pt 
risk. However, when it comes to crown rot management, although varieties have 
some impact, rotation and stubble management are by far our most important 
management tools. 49

Soil testing
Crown Analytical Services has the first Australian commercial test for crown rot. It is 
based on five years of laboratory research.

Crown rot causes significant yield losses. The frequency of the disease has increased 
in recent years due to continuous cropping of wheat. Some of the current strategies 
for managing it are to control grass hosts prior to cropping, rotate susceptible cereals 
with non-host break crops, burn infected stubble, and grow tolerant wheat varieties. 
Therefore, it is very important for crown-rot testing to be carried out on a paddock. It 

47	 R Daniel (2013) Managing root-lesion nematodes: how important are crop and variety choice? GRDC Update Paper. GRDC, https://grdc.
com.au/Research-and-Development/GRDC-Update-Papers/2013/07/Managing-root-lesion-nematodes-how-important-are-crop-and-
variety-choice

48	 B Freebairn (2011) Nematodes and crown rot: a costly union. Ground Cover. Issue 91, March–April 2011. GRDC, https://grdc.com.au/
Media-Centre/Ground-Cover/Ground-Cover-Issue-91-March-April-2011/Nematodes-and-crown-rot-a-costly-union

49	 B Freebairn (2011) Nematodes and crown rot: a costly union. Ground Cover. Issue 91, March–April 2011. GRDC, https://grdc.com.au/
Media-Centre/Ground-Cover/Ground-Cover-Issue-91-March-April-2011/Nematodes-and-crown-rot-a-costly-union
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allows for growers and consultants to determine if it is present and how severe it is. 
An informed decision can then be made regarding crop choice and farming system.

Testing involves carrying out a visual assessment on stubble followed by a precise 
plating test. This is the only way of accurately testing for the disease. Results 
are provided to the grower and consultant within approximately four weeks of 
receiving the sample.

Crown Analytical Services provides sample bags and postage paid packs. Go to 
service’s protocol web page to better understand the process.

For more on crown rot, see Section 9. Diseases.

Varietal choice
Research into varietal tolerance to crown rot and nematodes has revealed that 
choosing a variety is difficult. Determining the relative tolerance of varieties to 
crown rot is complex, as it can be significantly influenced by background inoculum 
levels, RLN populations, differential variety tolerance to Pn and Pt, and varietal 
interaction with the expression of crown rot. Other soil-borne pathogens such as 
Bipolaris sorokiniana, which causes common root rot, also need to be accounted 
for in the interaction between crown rot and varieties. Other factors that influence 
the expression of crown rot in different varieties are starting soil water, rain while 
the crop is growing, relative biomass production, sowing date and how moisture or 
temperature stress affect the variety during grainfill.

Growers should consider switching to varieties that can tolerate crown rot. Growers 
still need to be aware that significant yield loss can occur in the more tolerant 
varieties when infection levels are high, particularly when plants suffer serious 
moisture or temperature stressed during grainfill. Current levels of tolerance in 
varieties are still not a complete solution to crown rot. 50

50	 S Simpfendorfer, M Gardner, G Brooke, L Jenkins (2014) Crown rot and nematodes. GRDC Update Paper. GRDC, https://grdc.com.au/
Research-and-Development/GRDC-Update-Papers/2014/03/Crown-rot-and-nematodes

https://sites.google.com/site/crownanalyticalservices/home
https://sites.google.com/site/crownanalyticalservices/home/testing-process
https://grdc.com.au/Research-and-Development/GRDC-Update-Papers/2014/03/Crown-rot-and-nematodes
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