
Sustainable Control of Apple Scab 
2012 Summer Intern Project by Nicole Bacheller

Apple scab, venturia inaequalis, is currently the number one disease problem facing Minnesota's apple 
growers. Symptoms of the fungal infection include brown scabs on the leaves and fruits. Spots on 
the leaves can increase in size and merge together to the extent that chlorophyll function is impaired, 
nutritionally restricting and damaging the tree. Scabs on the fruit skins render the apples 
cosmetically unft for commercial sale. 

The main factors infuencing the presence and severity of scab in an orchard are weather, disease 
conditions the previous year, fruit variety, and the orchard system. 

• Weather: Spore germination requires moisture and cool temperatures. Rain, moisture and 
splashing water nurture and spread spores. Spore germination speed varies with temperature 
and occurs most rapidly at ideal temperatures between 47º and 78ºF. 



• Previous Year: Scab presence in the orchard the previous season infuences the following 
season, as pores overwinter on infected fallen leaves and fruits and infect young buds and 
leaves the following spring. It is crucial to interrupt the disease life cycle and remove infected 
tissues from the previous season. 

• Variety: Some varieties of apple trees are more resistant to scab infection, although none are 
completely immune. Planting resistant varieties reduces the prevalence of scab and the 
diffculty of controlling it. 

• Orchard System: Effective orchard system organization also impact the severity of scab. 
Trees should be planted  far enough apart and pruned to allow for air fow and drying of the 
trees to prevent spores from being released.

 



It is essential for growers to understand the lifecycle of the apple scab fungus in order to track and 
prevent scab infection in their orchards. Beginning at the bottom on the lifecycle diagram, spores 
unfortunately survive cold Minnesota winters. Late in winter the mature fungus forms fruiting 
bodies which release immature ascospores. In proper weather conditions, these mature and are 
released during the spring and infect the vulnerable young apple buds. Fruits and leaves that 
become infected with the primary wave of fungus will continue to produce secondary spores 
throughout the summer, spreading the infection. 

Because it is essential for growers to track the stages of the fungus in their orchards, scientists have 
developed laboratory methods of measuring the percent maturity of spores on leaves. The following 
table includes Minnesota Apple Growers Association data from fve orchards across Minnesota 
including bud phase and percent spore maturity. If more than fve percent of spores are mature, it is 
a critical time for growers to spray their trees. If less than fve percent of spores are mature, the cost 
of the chemicals and time required to spray the orchard will outweigh any net gain from crops that 
may be saved by spraying. 



The University of Michigan annually publishes a manual for fruit growers outlining fruit disease 
and control. The following table includes 12 sprays suggested to treat apple scab for the 2005 
growing season. Although these dates are based on historical and scientifc data, they are overly 
general and do not include the infuence of weather or percent spore maturity data. The frst four 
sprays are used to treat primary infection. The following eight cover sprays listed in italics are 
sprays for secondary and concurrent infections. 

Suggested Sprays Average Date

Tight Clusters April 23

Pink Buds May 08

Bloom May 12

Petal Fall May 28

First Cover May 31

Second Cover June 14

Third Cover June 28

Fourth Cover July 11

Fifth Cover July 25

Sixth Cover August 08

Seventh Cover August 22

Eighth Cover September 5

In contrast to the twelve suggested sprays listed in the manual, in 2011 the Horticultural Research 
Center sprayed fungicides only three times the entire growing season to control scab. These sprays 
effectively eliminated the primary infection, preventing any secondary infections and the need to 
sprays throughout the summer. If primary infection is not averted, spraying will be necessary 
throughout the season. 

Minnesota HRC Sprays 2011

Date Fungicides

May 15 Manzate, Nova

May 23-24 Manzate, Nova

June 1 Captain, Sovran

The expert growers at the HRC collect data on temperature and leave moisture conditions in their 
orchards using a small computer that acts as an electronic leaf positioned amongst the tree branches. 
Temperature, time and leaf wetness are plotted on graphs to monitor for the right conditions for 
spore maturity and crucial spray timing. The blue line represents temperature and the red spikes 
follow leaf moisture levels. The following is the data for the second half of May 2011, the most 
critical time for scab monitoring that season. 



Growers use this information with the Mill's Table to pin-point when spores will mature and when 
they must spray. The Mill's Table combines the factors of temperature, leaf moisture and the 
previous year's conditions (light, moderate, heavy). At cool to moderate temperatures, it takes fewer 
hours of moisture for sportulation to occur, as represented by the mid-range temperatures listed on 
the table. 
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The frst round of fungicide was sprayed on May 15 following ideal conditions for scab: cool 
temperatures stable in the middle 40's and over 15 hours of moisture (the brief dry period between 
the peaks is disregarded). 



The second spray began May 23rd and was fnished on the 24th, the third and fnal spray on June 1st, 
again following temperatures and prolonged moisture deemed high-risk according to the Mill's 
Table. 
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These three sprays effectively controlled scab in the orchards and the growers saw no further 
beneft from future sprays against scab. The situation was similar in the 2012 growing season; the 
orchards were sprayed only four times.

 This method of calculating scab infection is much more effective, environmentally safe and 
fnancially benefcial compared to simply following the twelve spray calendar method of control. 
This integrated approach to disease management saves time, limits fungicides use and protects 
valuable apple crops. 
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