
Lettuce is a high-value crop commonly grown in high 
tunnels. However, the fungal disease lettuce drop, 
caused by Sclerotinia sclerotiorum, can significantly 
impact lettuce production and profitability. Crop loss 
from lettuce drop can be especially severe in high 
tunnels because of intensive cropping and limited 
options for non-host rotations. In Kentucky, lettuce 
drop affects lettuce crops in high tunnels between mid-
April and mid-May as soil temperatures rise, resulting 
in average losses of 60% in infested high tunnels. This 
is also the time when farmers markets are experiencing 
increased demand by consumers, and lettuce prices 
are at their peak. The aim of this study was to examine 
the potential for cultural management of lettuce drop 
by identifying more tolerant lettuce cultivars and by 
modifying planting date and soil moisture. 

Methods
Experiments were conducted in a 3,000 sq ft high tunnel 
with a history of lettuce drop (Sclerotinia sclerotiorum). 
Research plots were maintained at varying soil moisture 
levels (high: 60-100% plant-available water; low: 40-
80% plant-available water). These main plots were 
split into subplots based on planting dates (early: late 
February; mid: mid-March; and late: early April) and 
lettuce cultivar (Galactic, Harmony, Pirat, and Vulcan). 
No fungicides were used, and insecticides were applied 
as needed. 

R esults
Soil water did not consistently affect lettuce drop 
incidence or yield, but planting date and cultivar 
consistently affected incidence in both years. 
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Figure 1.  Progression of lettuce drop symptoms (left to right) on cultivars (A) Harmony and (B) Pirat planted in a 
high tunnel in Lexington, Kentucky (Photos: Edward Dixon and Kim Leonberger, UK)
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�   The mid planting date (mid-March, the typical 
planting date for lettuce in central Kentucky) had the 
highest disease incidence in both years, but yield 
was not consistently affected by planting date.

�   ‘Pirat’ had the highest disease incidence in both 
years, but yield varied each year. The soil moisture 
factor did not result in significant differences in 
disease or yield.  

�   Cultivars labeled as resistant to lettuce drop (Pirat 
and Galactic) and two cultivars of unknown host 
status (Harmony and Vulcan) were used for this trial, 
and differences in levels of resistance were observed.
�  ‘Pirat’ was reported to have intermediate 

resistance, but it had the highest disease 
incidence. 

�  ‘Galactic’ was also reported to have resistance 
to lettuce drop and performed as predicted, 
having the lowest disease incidence.

�  ‘Harmony’ and ‘Vulcan’ were not listed 
as resistant to lettuce drop, and they 
demonstrated moderate to high susceptibility. 

�   In general, the marketable weight of each cultivar 
was not influenced by disease, but marketable head 
count was significantly affected by lettuce drop. 
�  ‘Galactic’ had the lowest marketable weight, 

despite few losses to disease. This was likely 
due to its compact growth habit and small size. 

�  ‘Pirat’ had the highest disease incidence in 
both years, resulting in fewer marketable 
heads per plot.

Practical applications for growers
This study identified cultural practices that can be 
used to reduce disease incidence in high tunnel lettuce 
production. Targeting an earlier or later planting date, 
outside of the higher risk mid-March planting date, 
can result in reduced yield loss.  Selection of cultivars 
with some disease resistance are practices that can be 
adopted by growers with fields or high tunnels that 
have a history of lettuce drop. Additional information 
on lettuce drop can be found in the UK Extension 
publication Sclerotinia Diseases of Vegetable Crops 
(PPFS-VG-29) available here: https://plantpathology.
ca.uky.edu/files/ppfs-vg-29.pdf.

Figure 2.  Field 
image from 2023 
shows plants 
affected by 
lettuce drop in 
the mid planting 
date treatment. 
In the 
foreground, 
cultivar 
Harmony from 
early planting 
date (64 days 
after planting 
and 10 days 
after harvest), 
followed by 
mid planting 
date cultivars 
Pirat, Harmony, 
Galactic, and 
Vulcan (44 days 
after planting). 
(Photo: Nicole 
Gauthier, UK) 

Figure 3.  Weekly lettuce drop incidence and average 
soil temperatures at 5 cm (2 in) depth in a high tunnel 
naturally infested with Sclerotinia sclerotiorum in 
Lexington, Kentucky for years (A) 2022 and (B) 2023. 
In each corresponding year, early, mid, and late 
planting dates were performed on Feb 28, Mar 21, and 
Apr 11, respectively. Asterisk (*) indicates significant 
differences (P < 0.05) among planting dates with 
respect to the disease incidence [(number of diseased 
plants/total number of plants) X 100].
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Plant 
Available 

Water2
Disease 

Incidence (%)3
Marketable 
Weight (kg)

Marketable 
Head Count 

(%)
Disease 

Incidence (%)3
Marketable 
Weight (kg)

Marketable 
Head Count 

(%)
High 6.50 a4 0.73 a 85.7 a 29.50 a 0.75 a 67.7 a
Low 3.83 b 0.67 a 88.7 a 29.33 a 0.71 a 69.3 a

P value 0.0295 0.1792 0.2791 0.955 0.4837 0.6269

Planting 
Date5

Disease 
Incidence (%)

Marketable 
Weight (kg)

Marketable 
Head Count 

(%)
Disease 

Incidence (%)
Marketable 
Weight (kg)

Marketable 
Head Count 

(%)
Early 1.00 c 0.59 b 96.5 a 33.75 b 0.78 a 69.0 b
Mid 10.50 a 0.66 b 74.5 b 43.00 a 0.71 a 52.5 c
Late 4.00 b 0.85 a 90.5 a 11.50 c 0.69 a 84.0 a

P value < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.4253 < 0.0001

Lettuce 
Cultivar6

Disease 
Incidence (%)

Marketable 
Weight (kg)

Marketable 
Head Count 

(%)
Disease 

Incidence (%)
Marketable 
Weight (kg)

Marketable 
Head Count 

(%)
Galactic 2.33 b 0.43 c 92.0 a 8.67 c 0.66 b 91.3 a

Harmony 3.33 b 0.71 b 84.0 b 35.33 b 0.83 a 61.3 bc
Pirat 9.67 a 0.77 b 79.3 b 42.67 a 0.62 b 54.7 c

Vulcan 5.33 b 0.90 a 93.3 a 31.00 b 0.82 a 66.7 b
P value 0.0002 < 0.0001 0.0011 < 0.0001 0.0133 < 0.0001   

Plot 
variable

Year
2022 1 2023 1

1 Interaction of factors (plant available water X planting date X cultivar) was not significantly different, 
therefore only main effects are presented.
2 High = 60-100% plant available water; Low = 40-80% plant available water.
3 Incidence = Percent of diseased plants at the time of harvest.
4 Least square = Values followed by the same letter in the same column are not significantly different (α = 0.05).
5 Early planting date = Late February; Mid planting date = mid-March; Late planting date = early April in both years.
6 ‘Galactic’ and ‘Pirat’ were previously identified as resistant to lettuce drop (caused by Sclerotinia sclerotiorum). 
The resistance status of ‘Harmony’ and ‘Vulcan’ were unknown.

Table 1.  Effect of planting date, plant available water, and cultivar on mean lettuce drop disease incidence and 
mean yield for lettuce planted in a high tunnel naturally infested with Sclerotinia sclerotiorum in Lexington, KY 
in 2022 and 2023.
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