Rust Diseases of Apple SEQ CHAPTER \h \r 1
Rust diseases of apple occur commonly in Illinois. They are an important economic problem in southern Illinois, but considered less important in northern Illinois. 

The fungi that cause these diseases are cedar-apple rust (Gymnosporangium juniperi-virginianae), quince rust (G. clavipes), and hawthorn rust (G. globosum). All three fungi spend part of their life cycle on the red cedar and are problems only when red cedar is found close to the orchard.  The life cycles and control of these diseases are similar.  Cedar-apple rust is the most important.

Symptoms: The bright color of the lesions produced by cedar-apple rust makes it easy to identify. Small, pale yellow spots develop on the upper leaf surfaces shortly after bloom.  These spots gradually enlarge and turn orange.  Orange-colored drops of liquid may be observed in the spots when they are about 1/8 inch in diameter.  Later, black dots (pycnia) appear in the spots on the upper surface..  In late summer, cylindrical tubes or protuberances (aecial) become evident on the leaf undersurfaces. The ends of the tubes split open and curl back.

Severe infection results in extensive defoliation and weakens the tree.  Fruit infection is most common near the calyx end.  Lesions are similar in color to those on leaves except the borders are darker green.  Lesions are shallow, not over 1/16 inch deep, and with no internal chlorosis or necrosis.  

Hawthorn rust produces lesions on apple leaves but rarely on apple fruit.  Lesions resemble those of cedar-apple rust but are usually not over 1/6 inch in diameter.

Quince rust usually does not cause leaf lesions.  Lesions on fruit are dark green, about 3/4 to 1 1/2 inches in diameter, and they usually distort the fruit.  Lesions are deep, with necrotic tissues extending to the core.  Affected fruit usually drop before harvest.  Quince rust also occurs on pear fruit.

Disease Cycle. The disease cycle of cedar-apple rust is complex.  Two plants (apple and cedar) and three fruiting structures (telia, aecia and pycnia) are involved.  The pathogen requires two years to complete its life cycle.

The fungus overwinters in reddish brown galls or “cedar apples” in the cedar tree.  When wet in spring, the galls extrude gelatinous tendrils or “horns” consisting of two-celled teliospores.  Each spore produces four basidiospores from each of the two cells.   Air currents carry the basidiospores to the apple leaf and fruit.  Temperature and wetting conditions favoring infection are very similar to those of apple scab except no infection occurs below 43 °F because such temperatures are too cool for basidiospore production.  Fruit are most susceptible for a 2- 3-week period beginning at bloom; foliar infections can occur as long as basidiospores are produced and new leaves emerge.  Leaves are most susceptible when 4 to 8 days old.  In July and August, windborne aeciospores from apple infect cedar leaves.  Rust lesions develop in 1 to 3 weeks.  These galls mature the following summer and produce telia the next spring, approximately 18 months after infection, completing the life cycle of the fungus.

Control. Removing cedars located within a 2-mile radius of the orchard interrupts the life cycle and makes fungicidal control easier.  For complete control, remove all cedars within 4 to 5 miles of the orchard.

Fungicides effective against the rust diseases should be applied periodically from the pink stage of bud development to third cover to protect the emerging leaves and developing fruit. Several fungicides (e.g., Bayleton, Nova, Procure, Rubigan, Sovran) are effective against apple rusts. For more information on rust diseases of apple, check the following website: http://www.ag.uiuc.edu/%7Evista/abstracts/a802.html. For updates on fungicide application for control of rust diseases of apple, consult the “2004 Commercial Tree Fruit Spray Guide, University of Illinois Extension, ICSG4-03.” (M. Babadoost (phone: 217-333-1523; e-mail: babadoos@uiuc.edu; url: http://veg-fruit.cropsci.uiuc.edu). 
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Cedar-Apple Rust Gall on Cedar





[image: image3.jpg]< v v
/ “ -/

= 4
<. . LSRR
%, - ()
Spﬁt"séﬁ(_;auﬁe,\by the Rust}ungg_ﬁ IQDQ
Ena+ower Surface of anApple Leive};g:adw‘



      [image: image4.jpg]



[image: image5.jpg]



[image: image6.jpg]


         [image: image7.jpg]



