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The fungus that causes powdery mildew on apples over winters in infected apple buds and then colonizes new tissue as leaves and shoots emerge in spring. Flower clusters and terminal shoots that develop from infected buds support the primary infections that produce conidia for secondary spread to other leaves and fruit.  Primary infections appear as white powdery deposits on malformed flower clusters (Fig. 1) and terminal leaves (Fig. 2).  These primary infections become visible sometime between the tight cluster and pink bud stages. 

Mildew infections on fruit cause net-like russetting similar to that attributable to phytotoxicity from prebloom copper sprays. Fruit russetting usually results from mildew infections prior to petal fall, so pink sprays may be needed to prevent mildew fruit russetting. Under New York conditions, however, fruit infections are relatively uncommon and seem to occur only in high-inoculum orchards of susceptible cultivars, and then only in years that are unusually favorable for mildew development. In New York, mildewcide sprays are needed primarily to protect new leaves that are formed during the spring growth flush that begins during bloom and often extends into late June. 

Fungicide options for controlling mildew include sulfur, the strobilurin fungicides (Sovran, Flint), the SI scab fungicides (Nova, Rubigan, Procure), or the SI mildewcide (Triadimefon). Triadimefon is a generic substitute for Bayleton which is no longer marketed for tree fruits. Mildew is NOT controlled by dodine, captan, Vangard, Scala, Polyram, or the mancozeb fungicides. Benlate and Topsin M may still control mildew in some orchards, but mildew is resistant to these benzimidazole fungicides in most orchards.

Sulfur has only protectant activity against mildew, and it therefore must be in place on new tissues before mildew infections occur. Where sulfur is used as the primary protection against mildew, the sulfur sprays should be initiated at tight cluster, at about the same time that the first signs of primary mildew infections appear in trees.

Sovran and Flint work both as protectants and anti-sporulants. They provide effective mildew control if they are applied beginning at pink or bloom. If no mildewcides are applied until petal fall, however, Sovran and Flint are not the best choices for initiating mildew control because they do not provide enough post-infection activity to arrest mildew infections initiated during bloom.

The SI fungicides are extremely effective against apple mildew because they provide post-infection and antisporulant activity. In orchards with light to moderate mildew pressure, the SI fungicides have provided excellent mildew control when applied at petal fall and first cover even if no other mildewcides were applied prior to petal fall. However, omitting mildewcides prior to petal fall and then using the SI’s to “clean up” the problem may increase selection pressure for SI-resistant strains of powdery mildew.  In recent years, we have recommended that mildewcide sprays be started at pink or bloom so as to minimize selection pressure for SI resistance, but no one really knows if apple powdery mildew is capable of developing resistance to full label rates of SI fungicides. In some orchards, low rates of triadimefon (Bayleton) and other SI fungicides no longer control mildew like they did when those products were introduced in the 1980’s..  However, I am not aware of any orchards where mildew cannot be controlled when SI fungicides are used at higher labeled rates. It is possible that the mildew fungus may be incapable of over-coming high rates of SI fungicides.

In orchards where SI fungicides are no longer effective for controlling apple scab, Triadimefon 50W at 3-4 oz/A can be mixed with Polyram, mancozeb, or captan in bloom, petal fall and first cover sprays to control mildew and cedar-rust diseases. When triadimefon was first introduced as the active ingredient in Bayleton, rates as low as 1.5 oz/A of the 50W formulation provided good mildew control. Because of the shift toward SI resistance, 4 oz/A of Triadimefon may now be needed to ensure good mildew control in many orchards. Even at this higher rate, Triadimefon may be less expensive than the other SI fungicides.  Because triadimefon never had any scab activity, using this mildewcide should not have any stimulator effect on SI-resistant apple scab even though triadimefon is in the SI chemistry group.

None of the mildew fungicides will completely eradicate powdery mildew from terminal shoots that had primary infections, although the SI fungicides may suppress symptoms on some leaves on shoots that are carrying primary infections. The objective of mildewcide sprays is to prevent secondary infections. Good mildew control during 2005 will reduce the number of primary infections for 2006, but don’t expect sprays in 2005 to eliminate the primary infections or “flag shoots” that resulted from poor mildew control during the 2004 season.

In orchards that contain mildew-susceptible apple cultivars, a mildewcide should always be included in at least the petal fall and first cover sprays even if inoculum pressure is very low.  Mildew control programs initiated after first cover are almost always ineffective. 

Two or three applications of mildewcide may be sufficient to suppress mildew for the entire season if inoculum levels are low.  However, four to six applications may be needed to protect highly susceptible cultivars and/or young orchards where shoot growth continues into mid-summer. Low rates of sulfur fungicides (2-3 lb/A) can provide economical protection of new terminal leaves during summer if strobilurin or SI fungicides are used to control mildew during the period between bloom and first cover. 

