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MANAGING LETTUCE DISEASES

» Effective management of lettuce diseases requires the integration of several management strategies.

» Diseases resistance is one of the best ways to manage a disease, and resistant varieties are available for some important

lettuce diseases.

» Cultural practices and the appropriate use of pesticides can be important components of disease management programs.

AVOIDANCE

Avoidance is “a principle of plant disease control in which
plants are grown at times or locations where the pathogen

is inactive or not present”." In other words, avoid the disease
by growing a crop where there is no pathogen, or where
conditions do not favor disease development. For soilborne
diseases, such as Fusarium wilt, Verticillium wilt, lettuce
drop, and lettuce dieback, this avoidance entails growing
the crop in fields with no history of the disease.? Avoidance
also involves keeping the pathogen from being introduced
into a field on infested soil or plant debris. Therefore, cleaning
equipment
and tools
when moving
from an
infested field
to a non-
infested field
is well worth
the effort.?
For a disease
that requires
specific
conditions
for disease
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Figure 1. Symptoms of lettuce drop. Gerald Holmes,
California Polytechnic State University at San Luis development,

Obispo, Bugwood.org. avoiding areas
where those conditions occur will also effectively manage

the disease. Both corky root and lettuce dieback require
wet soil conditions for infection, and disease severity can

be minimized by not planting in low areas or in areas with
heavy soil that do not drain well." Avoiding fields with poor air
circulation can also help manage diseases, such as downy
mildew, lettuce drop, gray mold, and varnish spot that
require high humidity and extended periods of leaf wetness
for infection and spread.??

The use of disease-free seeds and transplants are also
methods of avoidance, as they are also meant to prevent the
pathogen from becoming established in the planting. The fungi
that cause both Fusarium wilt and Verticillium wilt can

be seedborne and introduced into the soil on infected lettuce
seed. Some foliar diseases, including bacterial leaf spot and
lettuce mosaic are also seedborne, and the use of pathogen-

free seed is an important component of disease management.
Most commercial lettuce seed is tested for the presence of
the Lettuce mosaic virus (LMV), and only seed lots that have
no virus detected in samples of 30,000 seed are certified as
pathogen-free, sometimes designated mosaic tolerance zero
(MTO).4

INocuLum REDUCTION

Another major category of disease management focuses on
reducing the amount of pathogen inoculum present. Practices
such as sanitation (getting rid of crop debris) and crop rotation
are undertaken to lower the amount of pathogen inoculum,
thus lowering the amount of disease that develops. These
methods are effective for diseases that overwinter (survive the
off-season) in the field, such as downy mildew. The length
of a crop rotation sequence will depend on the length of time
a pathogen can survive in the absence of a host plant. The
two species of Sclerotinia fungi that cause Lettuce drop can
survive in the soil in the absence of infectible host plants for
several years. However, deep plowing can reduce the effective
inoculum level. The bacterial pathogens that cause bacterial
leaf spot, corky root, and varnish spot, can only survive in
soil or infested crop debris for a year or so, and a one to two
year rotation away from lettuce is usually sufficient to manage
these diseases. Some pathogens, such as the fungi that cause
Fusarium wilt and Verticillium wilt can survive in soils for
many years, and while rotations to non-host crops, such as
grass crops, can prevent inoculum levels from increasing and
may help lower levels somewhat, even long term rotations will
not eliminate the presence of the pathogens in the soil.

Sometimes more intensive and costly methods are used

to lower inoculum levels of soilborne pathogens. Sail
fumigation, soil solarization, flood fallowing, and anaerobic
soil disinfestation can be used to lower or eliminate soilborne
inoculum of the pathogens that cause Fusarium wilt,
Verticillium wilt, and lettuce drop, but the use of these
methods may not be economically feasible.

Many pathogens survive in infested crop debris, and the rapid
destruction of crop debris at the end of the season helps

to lower inoculum levels for the following seasons. Prompt
incorporation of lettuce debris after the final harvest can help

in the future management of diseases such as gray mold and
(Continued on page 2)
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bacterial leaf spot. Rapid destruction of lettuce debris can
also minimize the spread of lettuce mosaic from an older
planting to younger plantings nearby.?

Inoculum levels can also be reduced by eliminating weed and
volunteer crop plants that serve as reservoirs of inoculum. The
pathogens that cause bacterial leaf spot, lettuce mosaic,
and tomato spotted wilt can survive in weed and volunteer
plants, and weed management in and around a lettuce
planting can help eliminate this source of infection.??

PREVENTING INFECTION AND SPREAD

Some disease management methods work by lowering the
rate of infection or by slowing the spread of the disease.
Lowering planting density allows for better air circulation and
lowers humidity levels in the canopy, making conditions less
favorable for the development of diseases such as downy
mildew, lettuce drop and gray mold. Minimizing damage
to transplants and avoiding the use of overgrown transplants
helps lower infection by the gray mold fungus, while
preventing root injury from cultivation can lower infection of
the roots by the viruses that cause lettuce die back.

Water management can be used to effectively reduce the
rates of infection and spread of several plant diseases. High
moisture levels at the soil surface induce the formation of
spores by one of the fungi that cause lettuce drop, and the
use of sub-surface drip irrigation can keep the soil surface dry
and reduce spore formation and infection. Avoiding the use
of overhead, sprinkler irrigation reduces the amount of time
that films of water are present on plant surfaces, needed by
pathogens causing bacterial leaf spot, downy mildew,
gray mold, and varnish spot for infection. The splashing
water from sprinkler irrigation also spreads these pathogens
from plant to plant. Using drip or furrow irrigation minimizes
leaf wetness and splash dispersal. If sprinkler irrigation is
applied early in the day, plant surfaces can dry during the day,
lowering the amount of time that leaves are wet.>?

DiseasE RESISTANCE

Using disease resistant varieties is one of the most effective
methods for managing some diseases, and it also works by
reducing (or preventing) infection and plant to plant spread.
High levels of resistance can essentially make plants immune
to a disease under normal circumstances. With partial forms
of resistance (or intermediate resistance) plants can still
become infected and show disease symptoms, but the severity
of the disease and resulting yield losses are less than those
seen with fully susceptible varieties. Commercial lettuce
varieties with high levels of resistance to downy mildew are
available, and resistance can be highly effective in managing
the disease. Resistance to Fusarium wilt is available mostly in
leafy and romaine types of lettuce. Resistance is also available
to Verticillium wilt but only to one of the two races of the
pathogen. Resistance to lettuce dieback is conveyed by the
Tvr1 gene, which has been used successfully since the 1940s.
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There are two genes, mo1’ and mo7?, that convey resistance
to Lettuce mosaic virus, but some resistance breaking
isolates of LMV have been found in Europe. Lettuce varieties
with identified resistance to bacterial leaf spot or varnish
spot are not available. However, there are differences in
susceptibility among lettuce varieties to both, and using less
susceptible varieties can help manage the disease, especially if
combined with other management strategies.>?

CHemicaL CoNTROL

Fungicides can be used to manage some of the foliar diseases
of lettuce, including downy mildew, lettuce drop, and gray
mold.**> For downy mildew, treatments should start when
conditions are favorable for infection but before symptoms
appear. For lettuce drop caused by Sclerotinia minor,
applications should begin immediately after thinning (the four
to six true leaf stage), while for S. sclerotiorum, applications
should begin during the rosette stage.?* Fungicide resistance
has developed in some populations of the gray mold fungus,
so itis important to combine or alternate the use of fungicides
belonging to different mode of action (FRAC) groups. Fixed
copper compounds, such as copper hydroxide, can be applied
to help reduce the severity of bacterial leaf spot. Adding a
dithiocarbamate fungicide enhances the effectiveness of the
copper against the bacterium. Insecticides and herbicides

can also be used for plant disease management. Insecticides
can be used to manage aphid and thrips populations, which
can help manage the viruses they vector, LMV and TSWV
respectively. Using herbicides to eliminate weeds that serve
as reservoir hosts for diseases such as bacterial leaf spot,
lettuce mosaic, and tomato spotted wilt can be a useful
tool for managing these diseases.”
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For additional agronomic information, please contact your local seed
representative.

Performance may vary from location to location and from year to year, as local growing, soil
and weather conditions may vary. Growers should evaluate data from multiple locations and
years whenever possible and should consider the impacts of these conditions on the grower’s
fields. The recommendations in this article are based upon information obtained from the cited
sources and should be used as a quick reference for information about lettuce diseases. The
content of this article should not be substituted for the professional opinion of a producer,
grower, agronomist, pathologist and similar professional dealing with this specific crop.
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