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RELEASE OF CRISPHEAD LETTUCE GERMPLASM WITH RESISTANCES TO CORKY ROOT AND LETTUCE MOSAIC

The Agricultural Research Service, United States Department of Agriculture announces the release of seven breeding lines of crisphead lettuce (Lactuca sativa L.).  The lines 04-0344, 04-0350, 04-0353, 04-0363, 04-0368, 04-0375, and 04-0379 have dull, medium-dark-green outer leaves, similar to ‘Salinas’ and related cultivars.  Green color extends close to the core on a partially trimmed head.  The interior is creamy yellow.  Leaf margins are incised, indented, and mildly undulated.  Leaf surface is slightly crinkled or blistered.  Outer leaves are broader than long.  Heads are well rounded, partially covered, and firm to hard at maturity.  Butt is flat, and ribs are flat but become more pointed toward the base.  Bases of outer and interior leaves overlap well.  Texture is relatively soft and flexible, and inside leaves are crispy.  Seeds are black.  The lines may be suitable for commercial production, and are suitable for use as sources of resistance to corky root and lettuce mosaic in the development of cultivars and germplasm.  They were developed at the United States Agricultural Research Station in Salinas, California by Beiquan Mou, Ryan J. Hayes, and Edward J. Ryder.

Corky root has been observed in major lettuce-producing areas of the world, including North America, Western Europe, Australia, and New Zealand.  Infected plants develop yellow to brown lesions on the roots and the lesions later become longitudinal corky ridges.  In severely infested fields in California and Florida, yield losses from reduced head size can reach 30-70%.  The pathogen most commonly isolated from diseased roots is a bacterium Sphingomonas suberifaciens, formerly Rhizomonas suberifaciens, although several other species have been isolated. The resistance to corky root is conferred by a recessive allele (cor) at a single locus, which has been deployed in most resistant lettuce cultivars.

Lettuce mosaic virus (LMV) is a serious worldwide disease problem in lettuce.  A susceptible plant exhibits systemic symptoms of vein clearing, mottling, leaf recurving, leaf margin frilling, distortion, stunting, and occasional necrosis.  It is primarily transmitted by the green peach aphid (Myzus persicae Sulz.), and can cause losses of up to 100%.  In California, the disease is generally controlled by the use of virus-free seeds in a seed certification program.  In Europe, South America, and other lettuce-growing areas, lettuce mosaic is controlled through the use of resistant cultivars.  Two recessive resistance genes, mo-1g (mo11) and mo-1e (mo12), are incorporated in resistant cultivars in Europe and in the United States, respectively, and have recently been cloned and sequenced. Although there are a few commercial cultivars with resistances to both corky root and lettuce mosaic, they are either patented or protected by the Plant Variety Protection Act, which greatly restricts breeding research by prohibiting “essentially derived” varieties.  There is a need to develop public germplasm with combined resistance to the two diseases and adaptation to the major lettuce production areas in California.

The breeding lines were derived from crosses between cultivars ‘Salinas 88’ that has mo-1e (mo12) alleles, and ‘Glacier’ and ‘Misty Day’ that have cor alleles.  The F1 plants were backcrossed to ‘Salinas 88’ once, and BC1F1 and BC1F2 generations were screened for resistance to LMV in a greenhouse.  BC1F3 to BC1F6 progenies were grown in a field with a history of corky root disease and were selected for resistance to corky root and desired head characters.  BC1F6 breeding lines 04-0344, 04-0350, 04-0353, 04-0363, 04-0368, and 04-0375 are from the original cross to ‘Glacier’, while 04-0379 came from the cross to ‘Misty Day’. 

To test the resistance of the breeding lines to lettuce mosaic, 15 randomly selected seeds from each line, resistant control ‘Salinas 88’, and susceptible control ‘Glacier’ and ‘Misty Day’ were sown in plastic pots and were germinated and grown in a greenhouse. Plants were thinned to 12 per pot and were inoculated with lettuce mosaic virus at the three- to four-leaf stage. The tests were carried out twice.  No plants from the seven breeding lines and resistant ‘Salinas 88’ developed any symptom, while all plants of the susceptible ‘Glacier’ and ‘Misty Day’ showed typical LMV symptoms. 

The breeding lines, along with commercial cultivars, were planted in trials at the Spence Farm of the Agricultural Research Service of the U.S. Department of Agriculture, Salinas, Calif. on May 18, 2004 and June 14, 2005, at Triangle Farm, Salinas, Calif. on July 10, 2004, and at Huntington Farms, Soledad, Calif. on May 4, 2005.  Cultivar ‘Salinas’, susceptible to corky root, was included in all trials as a control. The corky root ratings of the breeding lines were not significantly different from the cultivars with the cor gene: ‘Bronco’, ‘Cannery Row’, ‘Glacier’, ‘Premiere’, ‘Sharp Shooter’, and ‘Sniper’, but were significantly lower than the susceptible cultivars ‘Salinas’ and ‘Silverado’. In general, the head weight of the breeding lines was significantly higher than ‘Salinas’ that was released in 1975 and was comparable to the newer commercial cultivars.  Harvest percentage, another measure of yield, of the breeding lines also compared favorably to commercial cultivars. In the limited trials grown, the breeding lines have performed well in the Salinas Valley, Calif., producing a high percentage of heads of adequate size, shape, and uniformity.  The adaptation of these breeding lines to other lettuce-growing regions has not been evaluated.

Limited samples of seed are available for distribution to all interested parties for research purposes, including the development and commercialization of new cultivars.  Samples will also be deposited in the National Plant Germplasm System.  It is requested that appropriate recognition be made if the breeding lines contribute to research or the development of new germplasm, breeding lines, or cultivars.  Written requests should be sent to Dr. Beiquan Mou, USDA-ARS, 1636 E. Alisal St., Salinas, CA 93905.
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