Managing Crop Diseases
1. Cereal Root Diseases

Dry springs tend to reduce the inoculum levels of many diseases, with the exception of crown rot and rhizoctonia. 

1.1. Take-all

Importance

Take-all is a serious fungal disease of cereals and even low levels of inoculum can cause significant yield losses.

Above average rainfall during spring favours the build-up of inoculum and a history of close rotations with wheat, barley or significant levels of barley grass. Large summer rainfall events of 25 mm or more will reduce inoculum levels and is more effective in soils with a low mineral N status. Paddocks at high risk should be sampled and tested using a PreDicta B test and the results taken into account when making sowing decisions.

Recent Climate Change Impacts and Implications

Below average spring rainfall reduces the inoculum levels of take-all and the decline in spring rainfall during the 2006-2008 period has seen a reduction in take-all levels and crop damage. Despite this a return to more favourable spring conditions could result in a rapid build-up of levels.

Benchmarks

Table 1 Take-all test yield loss categories using PreDicta B soil tests

	Risk rating
	Ggt/Gga log (DNA)
	% paddock yield losses 10 – 30%
	Estimated % yield loss

	Below detection
	< 0.8
	< 1%
	< 1%

	Low
	0.8 -1.1
	10%
	1%

	Medium
	1.1 – 2.0
	10 – 44 
	1 – 30%

	High
	> 2.0
	> 44
	>  30%
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Trigger Points

Paddocks with a high level should be sown to a break crop or sown late with barley. When sowing wheat into paddocks with a moderate risk level:

· Do not allow grassy weeds to get established before sowing (> 3 weeks free of grassy weeds)

· Delay seeding

· Treat seed with fluquiconazole (e.g. Jockey®, Jockey Stayer®, Maxiflov) or fertiliser with flutiafol.

Order of tolerance: barley>triticale>wheat

Tools

PreDicta B

Take-all model – Excel based model developed by CSIRO

Diagrams from “Root Disease risk management” page 24 & 25.
1.2. Crown Rot

Importance

Crown rot is a fungal disease of winter cereals and can cause yield losses of up to 90% in severely affected intolerant crops, such as durum wheat, but losses of 5 – 30% are more common.

The fungus survives on infected plant residues (crown and base of stem) and can persist for at least 3 years depending on rainfall. Conditions which favour its development are good growing conditions at the start of the season followed by stress after head emergence.

Barley and oats are susceptible but tolerant to crown rot and so can be a source of infection.

Durum is very susceptible and should only be sown in paddocks known to have a low crown rot level. Paddocks at high risk should be sampled and tested using a PreDicta B test and the results taken into account when making sowing decisions. Autumn burning will only reduce inoculum levels by 40 to 50% as the plant part below the ground will be protected.

Crop susceptibility: Durum>triticale>oats>wheat>barley
Recent Climate Change Impacts and Implications

Inoculum levels have built-up in many areas of the state over recent years, due to the high number of dry springs experienced, more intensive cereal rotations and stubble retention practiced by an increasing number of farmers.

Benchmarks

Table 2 Crown rot yield loss categories using PreDicta B soil tests

	Risk rating
	Bread Wheat
	Durum Wheat

	
	Log (DNA)
	% Yield loss
	Log (DNA)
	% Yield loss

	Below detection
	< 0.6
	0 – 5
	< 0.6
	0 – 2

	Low
	0.6 – 2.0
	0 – 10
	0.6 – 1.4
	0 – 5

	Medium
	2.0 – 2.5
	5 – 30
	1.4 – 2.0
	10 – 30

	High
	> 2.5
	15 - 60
	> 2.0
	20 - 80
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Trigger Points

	PreDicta B Risk Rating
	Action

	Low
	Unlikely to be an issue in the short term

	Medium
	Do not sow Durum, avoid bread wheat if possible

	High
	Rotate to at least two non-cereal crops


Tools

PreDicta B

Monitor crops by assessing fungal growth at the base of the stem

Crown rot risk assessment

Excel based program to assess the risk of crown rot when growing durum wheat.

1.3.  Rhizoctonia

Importance

Rhizoctonia can cause large yield losses, especially on low fertile sandy soils where soil disturbance has been reduced. Crop rotation has little impact on rhizoctonia levels, however the impact of the disease can be reduced with appropriate management.
Recent Climate Change Impacts and Implications

The increased severity of Rhizoctonia after drought appears to be caused by a reduction in the number of soil bacteria, which compete with and attack rhizoctonia. 

Benchmarks

Table 3 Rhizoctonia yield loss categories using PreDicta B soil tests

	Risk Rating
	Log (DNA)
	Yield loss (%)

	Below detection
	< 1.0
	0

	Low
	1.0 – 1.7
	0 – 10

	Medium
	> 1.7 – 2.1
	5 – 20

	High
	> 2.1
	10 - 50
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Trigger Points

· Do not allow weeds to get established before sowing (control at the two to three leave stage) to reduce the build-up of inoculum

· Use greater soil disturbance at seeding (work 5 cm below seeding depth in red brown earths, 10 cm in sandier soils).

· Ensure adequate nutrition particularly nitrogen and zinc.

· Avoid sulfonyl urea herbicides

· Consider using a seed treatment with the ability to reduce Rhizoctonia.

Tools

PreDicta B

Monitor crops by washing roots and inspecting at mid tillering

1.4.  Cereal Cyst Nematode

Importance
CCN can cause large yield losses and its control should be given high priority. The use of resistant varieties and break crops has kept CCN numbers low, however many of the new wheat varieties have lower levels of resistance and an increased use of these varieties could result in a rapid increase in numbers.

Losses from CCN will be minimised by:

· Ensure there are sufficient resistant, non-host crops in the rotation
· Good weed management of susceptible cereals and wild oats in break crops.
· Early sowing with adequate nutrition

Recent Climate Change Impacts and Implications

In dry years fewer CCN eggs hatch and following several dry seasons in a row, two years of a non-host crop may not be sufficient to reduce numbers below damaging levels.
Benchmarks

Table 4 CCN Yield Loss Categories using PreDicta B soil tests

	Risk Rating
	
	Yield loss (%)

	
	Eggs/g soil
	Wheat
	Oats
	Barley

	Below detection
	< 1
	0 – 5
	< 5
	< 2

	Low
	1 – 5
	5 – 25
	< 20
	< 5

	Medium
	5 – 10
	25 – 50
	< 50
	< 25

	High
	> 10
	> 40
	< 90
	< 50
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Tools

Use PreDicta B root disease test to check levels if considering a susceptible or intolerant variety.

Monitor disease levels by digging up crop roots and washing at mid tillering

1.5.  Root lesion nematode (Pratylenchus sp.)

Importance
Yield losses caused by root lesion nematodes are correlated with the population of these nematodes present in the soil at sowing, the tolerance of the wheat variety and the date of sowing. The root lesion nematodes Pratylenchus neglectus and P. thornei are common in broad acre field crops of southern Australia and can cause damage of up to 40% if populations are high and intolerant varieties are sown late, but most losses are less than 15%.
As the symptoms caused by root lesion nematodes are not as distinct as for the other cereal root diseases it is advisable to have soil tested to determine the likely impact of this disease.
Recent Climate Change Impacts and Implications

The impact of drought on nematode multiplication is not well understood, however stressed plants are more susceptible to attack. In contrast shorter growing season and reduced root growth can reduce nematode numbers.

Benchmark

Table 5 Pratylenchus yield loss categories using PreDicta B soil tests.

	Risk category
	P. neglectus/g soil
	P. thornei/g soil
	Estimated % yield loss

	Below detection
	< 1
	< 1
	-

	Low
	1 -20
	1 – 20
	0 – 10

	Medium
	20 – 60
	20 – 60 
	5 – 20

	High
	> 60
	> 60
	10 - 40
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Tools

PreDicta B

2. Cereal Leaf Diseases
2.1. Yellow Leaf Spot

Importance

In southern Australia the disease occurs mostly on seedlings, during July and August with yield losses generally less than 5%, but can be up to 10 -15% in severe cases.

Recent Climate Change Impacts and Implications

Recent poor seasons have seen an increase in the level of cereals planted back on cereals. Yellow leaf spot is always a threat when sowing wheat-on-wheat, especially in season when late autumn and winter have extended periods of damp conditions.

Benchmarks

Avoid sowing susceptible or very susceptible varieties into paddocks with large quantities of wheat stubble.

2.2. Stripe, leaf and stem rust

Importance

Cereal rusts have the potential to cause heavy yield losses in some situations.

Recent Climate Change Impacts and Implications

In seasons with summer or early autumn rain, germination of volunteer cereals will increase the risk of stripe, leaf and stem rust. Control of volunteers by grazing or spraying is needed to prevent build up of inoculum.

Sowing susceptible and very susceptible varieties should be avoided. 

Stripe rust control

Where favourable conditions occur and susceptible varieties are grown significant yield losses can occur. Stripe rust is favoured by cool moist conditions and temperatures of between 8° and 15°C. 
Table 6 Potential Yield Losses from stripe rust

	Variety Disease Rating
	Yield loss 

	Resistant R
	0

	Moderately resistant MR
	< 10%

	Moderately susceptible MS
	0 – 15%

	Susceptible S
	0 – 50%


Trigger Point for Stripe rust control with fungicides

Good upfront control of stripe rust by seed or in-furrow treatments can be achieved until stem elongation (GS30)- in some environments, through until flag leaf emergence.

MR or R varieties- Level of resistance at adult stage is adequate to protect crop. Seedling infection may still require control.

MS and S varieties-Upfront disease control with Jockey or Impact is better in seasons with early breaks (green bridge) and short seasons .Foliar sprays will be beneficial with MR-MS or lower resistance. Apply cheaper fungicide first at GS30-39 and better fungicide later GS41 to protect the flag leaf. 

· Spray MS and lower resistant varieties

· At GS30 spray at the first sign of disease

· At GS39 spray when 1% infection

Stem Rust Control

Spaying for stem rust control can be economic at later growth stages than for other diseases with 50% yield increases as late as GS71. Fungicide will prevent subsequent infection when stem rust severity is slight on the plant parts to be protected.

Trigger Points for Stem rust control

· When infection found on leaf sheaths spray at GS39-51

· When Flag leaf sheath infection spray GS45-51

· Peduncle (stem to the ear) infection spray GS55-75

· Optimum single spray at ear emergence GS55-59

2.3. Powdery Mildew in Barley

Importance
Powdery mildew spores are spread by wind and the disease is more severe in autumn and spring when the plants remain wet for long periods of time. Volunteer plants over summer / autumn can build-up diseases levels. 

Systemic fungicide seed dressings provide protection from autumn infections and reduce the risk of epidemics later in the season. Early and late season disease management increased yields by up to 7 to 13 per cent. 

Recent Climate Change Impacts and Implications

Mid-season dry spells will slow the spread of the disease up the leaf canopy.

Benchmarks

Seed treatments with flutriafol (Armour® at 400g /ha) or triadimenol (Baytan® at 150g/100kg seed) give protection for up to 8 weeks. Note: Dividened® is less affective. Flutriafol (Impact 250SC at 400g/ha) and triadimefon (Accord 125EC at 800 mL /ha) applied as in-furrow treatments with fertiliser can provide protection for up to 16 weeks.

Trigger Point for Powdery mildew control

· When infection is present on flag-1 leaf, spray at GS33. A single spray at GS33 is more effective than up-front treatments
· Late season powdery mildew can be controlled by a single application of triadimefon (Triad 125EC), propiconazole (Tilt 250EC) or tebuconazole (Folicur 430SC). 

· Better green leaf retention during grain fill is more important than disease control prior to the start of stem elongation (GS30–31).
2.4.  Net form of net blotch

Importance

Most Australian varieties are susceptible at the seedling stage. Varieties, which previously had good resistance, are now susceptible. Yield losses in very susceptible varieties can be over 50%.
Recent Climate Change Impacts and Implications
NFNB is favoured by warmer (20-25°C) humid weather, although infection will still progress at cooler temperatures. The disease appears to have been increasing in importance in recent years. Whether this is due to climate change or the break down in varietal resistance is debateable.
Trigger Points

Avoid sowing barley into barley stubble.

Sow varieties with MR/MS or better ratings to NFNB.

2.5.  Barley Scald

Importance
Scald is more likely to be a problem when infected trash remains from a previous barley crop, or when infected barley grass is present. The disease is spread by rain splash, but can be managed using an integrated approach that includes growing resistant varieties, avoiding early sowing, using seed dressings and not sowing into infected crop residues.

Significant yield losses are rare in the lower rainfall areas, however in medium to high rainfall districts losses of 10-20% are common, with individual losses as high as 45% in susceptible varieties.
Recent Climate Change Impacts and Implications

Mid-season dry spells will slow the spread of the disease up the leaf canopy.

Trigger Points

Avoid sowing barley into barley stubble.

Avoid early sowing of any barley variety that is susceptible to scald.

Resistant varieties are the simplest and most economical means of managing scald.

Seed treatments that suppress early scald infection are an essential part of effective scald management.

Apply fungicide early, if the disease develops to protect new growth and stop progression up the plant.

2.6.  Spot form of Net Blotch

Importance
Had been a serious disease, however levels have been reduced with a move away from sowing susceptible varieties.
Recent Climate Change Impacts and Implications

Mid-season dry spells will slow the spread of the disease up the leaf canopy.

Trigger Point

Susceptible (S) and very susceptible (VS) varieties 

· apply propiconazole at late stem elongation (Z39) 
3. Pulse Diseases

Blackspot of Field Peas

Importance

Blackspot is a foliar disease of peas which has both soil and air-borne phases. When environmental conditions are favourable, this crop can cause crop failure, however most crops loose 10 – 15% yield each year from this disease.

Recent Climate Change Impacts and Implications

The high incidence of dry seasons or a mid-season dry spell over the last decade has meant that in these years the disease has not developed or spread as rapidly reducing the damage caused by blackspot. However, levels can quickly increase in one season if conditions are favourable with high soil-borne spores remaining for up to 4 years or more.

Management Issues 

Infected seed can introduce the disease into new areas, but is generally not a significant factor in established pea growing areas. Wind and rain splash can spread the pathogen (s) from soil and infected pea trash in adjacent paddocks onto healthy plants.

Avoid yield losses by:

Delaying sowing to avoid maximum spore release.

· Early sowing is possible when ‘Blackspot Manager’ indicates the risk of airborne spores is low.

· Medium and low rainfall areas will benefit from early sowing.

· Delayed sowing is recommended when ‘Blackspot Manager’ indicates the risk of airborne spores is high.

· In medium and high rainfall areas sowing date can be safely delayed with minimal impact on yield.

· In low rainfall regions delayed sowing is not recommended since yield will be reduced by the shorter growing season.

Other factors should also be observed to minimise blackspot:
· Avoid planting pea crops adjacent to pea stubbles.

· Avoid water logging which increases blackspot and collar rot.

· The risk of air-borne spore inoculum indicated by the ‘Blackspot Manager’ model is additional to the soil-borne risk measured by PreDicta-B soil tests. 

Minimise the risk of blackspot soil-borne inoculum by:
· Maintaining a rotation of 5 years between pea crops to reduce soilborne inoculum.

· Be aware that medic or clover pastures may increase the level of soil borne inoculum.

· Assess soil borne inoculum through Pre-Dicta B soil tests.

Benchmark

Table 7 Blackspot yield loss categories using PreDicta B soil tests

	Risk Rating
	Log (DNA)
	Yield loss (%)

	Below detection
	< 1.2
	0 - 5

	Low
	1.2 – 2.0
	5 – 10

	Medium
	> 2.0 – 2.5
	10 – 20

	High
	> 2.5
	> 20
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Tools

“Blackspot Manager” 

A computer model developed by Dept. Agriculture and Food, WA, which forecasts blackspot spore release from infected pea stubbles on the basis of summer and autumn conditions. SARDI has tested this for SA conditions.

http://www.agric.wa.gov.au/cropdiseases
Download “Field pea blackspot management guide for South Australia”.
PreDicta B test

Flow on effects of pulse diseases – GRDC Planning Guide page 23.

Developed with funding from DEWNR


