Blackspot in Apples

Blackspot is an economically serious fungal disease of most apple varieties, infecting the surface of fruit and leaves.  It’s main effect is cosmetic but affects saleability and price achieved.  It can also affect storage ability and on some occasions causes cracking that allows in other fruit rotting pathogens in.  Serious infections can result in young fruit dropping (stem infections), misshapen and  and loss of effective leaf surface area for photosynthesis.

Life Cycle

The fungus overwinters mostly in the fallen leaves.  It is there that the sexual phase occurs and in the spring ascospores are forcibly discharged into the air with some landing on suitable plant surfaces (mostly leaves, petals and buds).  Ascospores require a certain length of time (dependent on temperature but usually at least 12 hours and often as long as 20 hours) of moisture to germinate and infect the plant tissue so infection events occur during and straight after rainfall events and are aided by warmer temperatures.  Most of the ascospores are released in early November though there is some variation. 

The ascopores are the cause of primary infections.  Once the fungus penetrates the plant surface and forms mycellium under the cuticle of leaves, fruit or petals it can within one or two weeks produce conidia (asexual spores) and rupture the cuticle.  Conidia remain firmly attached until wetted by rain after which they can spread along the surface or onto other surfaces by wind, splashing, dripping or brushing.  Conidia cause additional infections in the same manner as ascospores cause primary infection.

Control

Effective control can be achieved through the use of lime sulphur and combinations of spraying with slaked lime etc.  These are most efficiently employed when used in conjunction with monitoring of rainfall and temperature conditions (monitoring available commercially).  It is of special importance to begin a spray programme early enough in spring to catch the primary infection.

There is concern, however, over sprays such as lime sulphur negatively affecting biological control agents including those controlling mites and caterpillars. 

There has been limited success so far with resistant cultivars.  Some cultivars are highly resistant to blackspot but many have poor storage characteristics (may not be a problem for e.g. direct sales) or other issues that prevent commercial viability.  Breeding programmes are still in progress.

An important feature of organic control of blackspot is to reduce the overwintering success of the fungus and therefore the level of primary infection.  Methods used include using orchard understorey species to provide a conducive environment for leaf litter decay and as a foliage trap to prevent ascopores reaching the apple trees.  Some orchardists use sheep grazing to reduce leaf litter levels (if this is done earlier rather than in mid to late winter, there may be a chance for an understorey to recover in time to provide an effective canopy for trapping spores.   Various means of speeding up decomposition may be effective in reducing the infection potential also e.g. biofertilisers.

There has also been some use of biofertilisers in the reduction of apple susceptibility to blackspot perhaps through stimulation of natural immune systems of the apple or through lowering the tissue levels of free nitrogen and soluble sugars – but this needs further research, confirmation and optimisation. 

