
Mega Pests
Managing Foliar Diseases

This fact sheet summarises the information you’ll need to 
get started on the sustainable management of some difficult 
foliar threats to your crops. While there are no biological 
organisms that have proved reliable in the control of these 
foliar pathogens, reduced crop damage and on-farm costs 
have been widely achieved with strategies that consider 
weather, irrigation timing, plant varieties and spacing. Many 
growers have implemented this Integrated Crop Protection 
(ICP) approach and achieved success in the management of 
these pests.

ICP considers the production system as a whole, including 
all pests, the crops and soil health. Many growers have 
found that a useful starting point is working with a trusted 
and experienced ICP consultant or researcher. Good 
management will also be assisted by:

•	 A commitment to farm sanitation

•	 Monitoring – crop stage, disease symptoms and their 
distribution, weather (especially temperature, humidity 
and leaf wetness)

•	 The ability to detect early disease symptoms on your 
crops

•	 Awareness of relevant disease prediction models

•	 Use of resistant and tolerant varieties and appropriate 
crop rotation sequences.

What is the nature of these fungi? 
Fungi1 with the common name ‘mildew’ are numerous, and 
they attack many vegetable and cucurbit species. Each of 
the fungi has different life cycles and preferred hosts. Downy 
mildews and powdery mildews behave very differently and 
thrive under different conditions. Downy mildews prefer 
cool and wet weather for infection and are favoured by 
free moisture (dew or moisture from rain or irrigation) on 
leaves. Powdery mildews like warm and dry weather and are 
inhibited by free moisture on leaves. Mildew fungi survive in 
infected plant material (weeds, commercial crops or seeds), 
and each has specific or preferred hosts. 

Another important foliar disease is white blister caused 
by Albugo candida, which is related to other water-loving 
fungi like the downy mildews. It attacks all above-ground 
parts of most cruciferous and Brassica crops and weeds. 
It survives in soil, plant debris and infected seed and may 
be spread long distances in infected plant material, and by 
wind.

There is a range of chemicals registered for controlling 
mildews but very few chemicals are effective on white 
blister. Growers and nursery operators have variable 
success with chemical treatments because spray 
coverage and spray timing affect the level of control 
achieved, especially by non-systemic products.

Foliar pest management requires a good understanding of:

•	 The fungi involved

•	 The periods during which the crops are most 
susceptible

•	 The environmental conditions that favour the pathogens
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ICP tips for managing foliar diseases
•	 Read the fact sheet: Mega Pests – The Basics of 

Protecting Your Crops

•	 Use resistant or tolerant varieties

•	 Use clean transplants

•	 Implement high-level farm sanitation

•	 Understand the influence of plant spacing and air 
circulation

•	 Minimise free moisture and high humidity periods

•	 Understand the implications of irrigation timing

•	 Monitor crops regularly and use predictive 
models where available 

•	 Understand fungicide resistance and rotation of 
chemical groups

Document ICP1/008/1503
1 In this article ‘fungi’ includes ‘fungi-like’ related pathogens
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Downy Mildews
These fungi generally form spores on the underside of 
leaves when they are damp or wet. High humidity and 
mild temperatures favour downy mildew, but not all hosts 
are equally susceptible. Resistant and tolerant varieties 
of cucurbits and some Brassica species exist but clean 
transplants are essential to give all crops a good start.

Leaf wetness favours downy mildew so avoid morning 
watering and high humidity. Data loggers that record 
temperature and relative humidity provide some direction 
on when to irrigate. Direct sun and good ventilation 
help reduce disease threat even in the most susceptible 
varieties. Cultural methods such as leaf trimming and 
plant spacing can also improve air circulation and reduce 
the wetness period.

Powdery Mildews
These fungi are very common in vegetable crops 
especially those grown in greenhouses. Cucumbers, 
capsicums, tomatoes, peas, and carrots suffer but some 
tolerant or resistant varieties exist and these have the best 
potential of growing and producing as expected.

The fungi grow best at 20-25°C and the first symptoms 
appear in spring. The symptoms include powdery patches 
on most above-ground surfaces, especially on leaves. In 
some crops, such as capsicums and tomato, the patches 
on the upper leaf surfaces are yellow rather than white.

Fungicides have been the most commonly used method 
of control, but the disease pressure often results in 
fungicide overuse and development of resistance to 
systemic fungicides.

White Blister

ICP approaches to white blister disease management are 
very important. There are very few effective fungicides 
registered to control this disease. White blister requires 
3-4 hours of free moisture in mild (6-24°C) temperatures 
for spores to germinate and infect leaves or heads 
of developing cauliflower and broccoli plants. These 
conditions occur frequently in greenhouses and in 
fields during spring and summer mornings. Watering 
in the morning (around 4 am) rather than at dusk, and 
avoidance of overhead irrigation, are important steps in 
the integrated management of this disease. 

How can I protect my vegetable crops and 
seedlings from these diseases?
Get started by:

1.	 Ensuring your seedling supplier uses clean seed, and 
provides the highest quality seedlings and transplants. 
Check all incoming seedlings and isolate them from 
your production areas.

2.	 Cleaning up your production site and practicing the 
highest level of sanitation in and around all blocks. 
Because spores spread from infected plant material, 
make sure the cropping area is free of plant debris, 
volunteer hosts and weeds.

3.	 Limiting the spread of spores to a new planting on 
your farm. New plantings should not be next to old or 
infected crops. In strip cropping, promptly remove and 
destroy all infected crop debris as soon as harvesting 
is completed.

4.	 Planting tolerant varieties whenever possible. Very 
few vegetables have resistance to the mildews. White 
blister may develop on some broccoli and cauliflower 
varieties, but most cabbages are tolerant or resistant.

Downy mildew infected zucchini leaf
(Source: Chrys Akem, DEEDI, Queensland)

Severe powdery mildew on capsicums 
(Source: Chrys Akem, DEEDI, Queensland)

White blister on broccoli 
(Source: Caroline Donald, DPI VIC)
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If these diseases are already on my property, 
what can I do?
There are no registered or consistently effective biological 
control agents for the mildews. This is why fungicides 
have been routinely used in their management. Many 
chemicals within different classes are registered and 
therefore chemical rotation to slow the development of 
resistance is possible, and should be practised along with 
effective spray technology.

Sulphur is the most widely used fungicide for powdery 
mildew control and despite resistance development 
being unlikely, sulphur is not suitable for use on all crops, 
especially during hot weather. Copper may be effective 
on some downy mildew infections, but on cucurbits the 
active constituents dimethomorph and metalaxyl are very 
effective if applied at the onset of the disease.

Powdery mildew on pumpkin 
(Source: Chrys Akem, DEEDI, Queensland)

Growers are controlling the foliar fungi
ICP approaches for controlling foliar diseases are well-
developed and have allowed progressive vegetable 
growers to reduce: 

•	 Their dependence on chemicals while improving their 
produce quality

•	 Their costs

•	 The threat of chemical residues and chemical 
resistance.

Grower success stories – growers adapting their 
practices
Growers have had disease control success in many areas 
and their stories have common threads. Each disease, 
season and crop system is different but many growers 
have learned to assess and integrate the available ICP 
elements to maximise the protection of their crops. 

Managing the Mildews
Most success stories with downy mildew control in 
vegetables are those of growers who have integrated the 
following management practices: the planting of resistant 
or tolerant varieties, strict farm sanitation, excellent weed 
control, monitoring for early symptoms on older leaves 
and specific cultural actions, such as irrigation (and 
humidity) timing, management of nutrition levels, and 
sometimes crop-free periods.

Lettuce growers have found that avoiding high ammonium 
nitrate in their crops has provided added protection 
against downy mildew.

The growers who have successfully implemented ICP for 
powdery mildew management have a good understanding 
of the ‘at risk’ periods. For greenhouse crops this period 
is on-going, but in most other environments crops are at 
risk until hot weather arrives. Where sulphur remains the 
basis of disease management, growers still monitor crops 
carefully – both for disease symptoms and to ensure the 
sprays are achieving maximum coverage of emerging and 
susceptible plant tissue.

A cucurbit grower in northern Queensland who uses cover 
netting to protect his squash crops from insects capable 
of vectoring cucurbit viruses, has demonstrated an 
additional benefit of this practice. The netting has resulted 
in reduced powdery mildew also! For a long period the 
grower has not required any fungicides to control powdery 
mildew in his netted crop, despite the need for frequent 
spraying to control the disease in adjacent open blocks.

Managing White Blister
The impact of white blister on some susceptible crops has 
been greatly reduced by strategies that integrate irrigation 
timing and resistant varieties. 

Copper sprays continue to be effective in white blister 
programs. Trials with sodium lauryl sulphate and with the 
organism Streptomyces lydicus look promising but have 
given inconsistent results so far.

Predictive models for the management of white blister 
and downy mildew (in lettuce) have been trialed under 
Australian conditions. The models predict an infection 
period through assessment of temperature, relative 
humidity and leaf wetness. The application of chemical 
sprays within these infection periods enables better 
control of the disease and a potential reduction in the 
number of weekly sprays required.  
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Horticulture Innovation Australia Limited (HIA Ltd), Applied Horticultural Research Pty Ltd (AHR), RM Consulting Group (RMCG) and IPM Technologies Pty Ltd make no representations and 
expressly disclaims all warranties (to the extent permitted by law) about the accuracy, completeness, or currency of information in this fact sheet. Users of this material should take independent 
action before relying on it’s accuracy in any way.
Reliance on any information provided by HIA Ltd, AHR, RMCG or IPM Technologies Pty Ltd is entirely at your own risk. HIA Ltd, AHR, RMCG or IPM Technologies Pty Ltd are not responsible 
for, and will not be liable for, any loss, damage, claim, expense, cost (including legal costs) or other liability arising in any way (including from HIA Ltd, AHR, RMCG, IPM Technologies Pty Ltd or 
any other person’s negligence or otherwise) from your use or non-use of information from project VG13078 Extension of Integrated Crop Protection information in this fact sheet, or from reliance 
on information contained in this material or that HIA Ltd, AHR, RMCG or IPM Technologies Pty Ltd provides to you by any other means.
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A selection of helpful resources
There are many additional useful resources that can be accessed within the secure area of the AUSVEG website. Go to the 
InfoVeg page where you can initiate a Search using Key Words.

Available resources include:
1.	 Managing Downy and Powdery Mildew, Anthracnose and White Blister. 2010. 	

A factsheet produced by the Vegetable Pathology Program.  
Download using the following link: http://www.vgavic.org.au/pdf/VG07070_Foliar_Diseases_brochure.pdf

2.	 Best Practice - Downy Mildew in Vegetables TL173 and Best Practice - Powdery Mildew in Vegetables TL175. 	
Two factsheets produced by the Vegetable Pathology Program. Information on economic and sustainable control of the 
diseases. Access: Login to the secure area of the AUSVEG website. Go to the ‘InfoVeg’ page, type TL00173 and TL00175 in 
HAL project number area.

3.	 White Blister. Vegenotes. Issue 2. 2007. 	
A factsheet downloaded from: https://ausveg.worldsecuresystems.com/publications/vegenotes/vegenotes2.pdf

4.	 Diseases of Vegetable Crops. Persley D. et al. 2010. 	
This book is a key reference for diseases affecting vegetable crops in Australia and includes a diagnostic guide.  
It may be ordered via: http://www.publish.csiro.au/nid/18/pid/6057.htm

5.	 Integrated disease management in greenhouses. 	
Information on integrated practices for effective disease management in greenhouses.  
http://www.dpi.nsw.gov.au/agriculture/horticulture/greenhouse/pest-disease/general/idm

6.	 Guide to Common Diseases and Disorders of Parsley
A factsheet downloaded from http://www.vgavic.org.au/research_and_development/Researchers_PDFs/parsley_disease_
handbook.htm
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