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Key Points 

 

 The central coast of California produces half of all lettuce in the U.S. 

 Fumigation prevents Verticillium wilt development in coastal lettuce fields 

 Without fumigation, California coastal lettuce fields would be decimated by Verticillium wilt 

 

Technical Summary 

 

Growers on the central coast of California produce approximately 3 billion pounds of lettuce annually – 

nearly half of all the lettuce grown in the U.S. Approximately 65,000 hectares were planted to lettuce in 

Monterey and Santa Cruz counties of coastal California during 2008, and they generated over $1.2 

billion in farm gate value. Lettuce production in Monterey County has surged significantly since 1980. 

Until the mid-1990s, lettuce was considered resistant to Verticillium wilt, caused by Verticillium dahliae 

Kleb. However, in 1994, several fields on a farm in Watsonville (southern Santa Cruz County, Pajaro 

Valley) reported a loss of the entire lettuce crop to an unknown disease. In 1995, V. dahliae was isolated 

from infected plants from the same fields and Koch’s postulates were completed, proving V. dahliae to 

be the causal agent of wilt on lettuce. This was the first documented record of Verticillium wilt on 

lettuce in the literature.  

Following the initial appearance of Verticillium wilt in Watsonville, it wasn’t until 1999 that it was first 

observed on lettuce in the neighboring Salinas Valley (Monterey County). While disease reports were 

confined to a small number of fields, by 2009 and 2010 most disease foci coalesced and fields in an ~50 

km stretch of the prime lettuce production area had developed Verticillium wilt.  

The most dramatic symptoms of Verticillium wilt develop close to market maturity just prior to harvest. 

In many affected fields, it is not uncommon to observe >80% incidence of Verticillium wilt. This has 

forced affected growers to abandon fields and disk entire crops.  

The most recognizable manifestation of the disease is the greenish-black discoloration of the 

vasculature in the crown and taproot. In crisphead lettuce, the wilting “wrapper leaves” that cover the 

exposed parts of the head collapse as the disease progresses, resulting in early plant death. 

The urgent need for lettuce cultivars exhibiting high levels of resistance to race 2 of V. dahliae has led to 

large efforts to collect and screen diverse accessions for resistance, which has been a high priority for 

lettuce breeders. Resistance to race 1 of V. dahliae, which is conferred by a single dominant gene, is 

currently available and incorporated into horticulturally superior lettuce backgrounds. In contrast, there 

are no known sources of resistance to race 2 strains, which represent 45% of strains isolated in coastal 

California fields. Diverse V. dahliae genotypes are introduced on seed of rotational crops, including race 

2 strains, which suggests that resistance to race 1 may not be durable. 

Fumigation remains the most widely used control method, with methyl-bromide + chloropicrin being the 

most prevalent, but other fumigants such as 1,3-dichloropropene (Telone), chloropicrin alone, or 

metam-sodium (Vapam) alone are commonly applied. The combination of methyl-bromide + 



 

 

chloropicrin is considered to be synergistic and significantly reduces soilborne pathogens such as V. 

dahliae. Because of the high fumigation costs, infested lettuce fields are fumigated and planted to 

strawberry to recover the costs associated with fumigation, followed by successive lettuce crops until V. 

dahliae inoculum rebounds to prefumigation levels. 

Crop rotation is generally regarded as either impractical or not economically feasible for Verticillium wilt 

management. Nevertheless, planting broccoli has proven capable of reducing the presence and impact 

of V. dahliae on subsequent crops such as cauliflower and strawberry. Although no extensive field 

experimentation is available for the broccoli-lettuce rotation, it may be safe to surmise that broccoli has 

the potential to reduce the impact of V. dahliae in fields where lettuce crops had previously been 

affected by Verticillium wilt. Rotation with broccoli is an option, but its adoption is impeded by the low 

economic returns from broccoli crops, and the very high land costs in coastal California (~$25,000 per 

year to rent 1 hectare). 

The impact of Verticillium wilt on lettuce in coastal California since the mid-1990s has been significant 

and is a grave concern to the lettuce industry. More than 150 fields have been affected since the initial 

appearance of the disease, with many of these fields suffering complete crop loss from Verticillium wilt. 

Disease control is primarily achieved by fumigation with methyl-bromide + chloropicrin, planting the 

fields to strawberries to recover the cost of fumigation, and exploiting the residual fumigation effects on 

subsequent lettuce crops.  
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