Apple Scab Management for 2003: Preventive Programs Are Essential

  By Dave Rosenberger

Three simple concepts should dominate planning for apple scab management in 2003:

1.  Start early: apply a protectant at green-tip or at least before the first scab infection period.

2.  Use a protectant spray timing even when SI’s (Rubigan, Nova, Procure) or strobilurin fungicides (Sovran, Flint) are included in the schedule.

3.  Sovran and Flint are function best as protectant fungicides and will NOT provide consistent post-infection activity of the kind that was formerly provided by SI fungicides.

Adopting these concepts means that we must abandon some of the scab management strategies developed and promoted over the past 20 years.  Those strategies included delaying the first spray in low-inoculum orchards, using post-infection timing with SI and strobilurin fungicides, and using a four-spray SI program in which scab sprays were applied at tight cluster, pink, petal fall, and first cover (MacHardy et al., 1993; Wilcox et al., 1992).  All of those strategies were dependent, at least somewhat, on availability of fungicides with post-infection activity.  Because of the increasing frequency of orchards with SI-resistant strains of apple scab, none of those strategies remain viable today.  

One might assume that the delayed spray program, in which fall assessments are used to determined predicted ascospore dose (PAD), would still be an option because that program was developed and tested using only protectant fungicides in plots to control scab even after early-season scab sprays were omitted.  However, most NY growers who delayed their first sprays never calculated their PAD.  NY growers have generally used subjective visual observations to determine if orchards had high inoculum in the fall; (i.e., if one can’t see scab from the tractor seat, it’s probably a clean orchard).  By using SI fungicides at tight cluster and pink, growers were able to eliminate the few scab infections that might have occurred before the first fungicide spray was applied even in orchards that had moderate levels of carry-over inoculum.  

Even when growers performed fall scab counts to calculate PAD, the “insurance” provided by post-infection activity of the SI fungicides may have been more important than we initially recognized.  Where SI fungicides are used in a post-infection timing, apple scab infections are sometimes suppressed and symptoms on leaves are obscured despite the fact that the fungus remains viable in the leaves (Falk at al, 1996).  Infected leaves with suppressed lesions can be difficult to detect in fall assessments of scab inoculum, and they could therefore substantially increase inoculum dose in orchards that would be classified as low-inoculum orchards according to PAD counts.  Higher-than-expected inoculum could translate to earlier-than-expected ascospore availability in so-called “clean” orchards.  The post-infection activity of the first SI spray in delayed spray programs could have gradually become more critical for suppressing infections that occurred before the first spray if the frequency of suppressed lesions gradually increased from year to year.  When SI-resistance reaches the breaking point in the field, then the delayed-spray program begins to fail, a phenomenon that is now occurring in New York State.

Sovran and Flint function primarily as protectant fungicides.  Although we initially believed that they could be substituted directly for SI-plus-mancozeb sprays applied at 10-day intervals, experience has shown that Sovran and Flint will not provide 96-hr post-infection activity in many orchards.  Thus, these fungicides are best viewed as protectants rather than as post-infection fungicides.

In orchards where activity of all post-infection fungicides has been compromised by resistance (i.e., orchards with resistance to SI’s, benzimidazoles, and dodine), missing an early infection period can result in very high levels of fruit scab.  This occurs because scab infections initiated between green-tip and tight cluster will begin producing conidia for secondary infections when trees are between full bloom and petal fall (Fig. 1).  The period between full bloom and first cover represents the period of peak susceptibility to apple scab because trees are producing large numbers of new terminal leaves during that time and fruitlets have not yet developed any of the resistance to scab that emerges as fruit gain more size.  Just one or two green-tip infections per tree can generate so much inoculum by the time trees are bloom that even a moderately effective protectant fungicide program (e.g., 3 lb. mancozeb/A) will not completely control secondary spread to terminal leaves and fruit.  Sovran and Flint may also fail to provide adequate fruit protection when trees are exposed to high concentrations of conidial inoculum during the period shortly after bloom.

Fungicide protection for controlling scab between green-tip and tight cluster need not be expensive.  Copper sprays applied at green-tip will provide at least 7 days of protection (equivalent to a mancozeb spray).  Mancozeb or Polyram applied at 1 lb/100 gallons of dilute spray will provide good protection even in large trees or when applied on an alternate row basis in smaller trees during the prebloom period.  It does not take a lot of fungicide to prevent scab at green-tip.  However, one can hardly expect good scab control if the fungicide is still on the shelf in the spray shed when the first infection period occurs! 

Bottom line: Because of fungicide resistance problems, we must revert to more conservative prebloom fungicide programs with particular emphasis on protecting trees from the very earliest infections.  Even if delayed spray programs with SI fungicides have worked well in the past, we strongly advise that these programs be abandoned now, BEFORE that practice results in 25% fruit scab in the orchard.

Relevant literature:
Falk, S.P., D.M. Gadoury, and R.C Seem. 1996. Impact of fenarimol on symptom expression and survival of stromata of Venturia inaequalis. Phytopathology 86:S121.

Mac Hardy, W.E., D.M. Gadoury, and D.A. Rosenberger. 1993. Delaying the onset of fungicide programs for control of apple scab in orchards with low potential ascospore dose of Venturia inaequalis. Plant Dis. 77 372-375.

Wilcox, W.F., D.I. Wasson, and J. Kovach. 1992. Development and evaluation of an integrated, reduced-spray program using sterol demethylation inhibitor fungicides for control of primary apple scab. Plant Dis. 76:669-676.
