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Race structure before Race structure nowIntermediate

Ave 1 – the race 1-
specific effector 
identified in 2011.

Race 3 defined in 
2015 in tomato.

Races 1 and 2 until 2015.

Based on host differentials.

Congruent between tomato 
and lettuce.

Renamed based on the race-
specific effectors.

Races 1, 2, and 3.

VdLs17 currently is 
unassigned to a race.



Salinas

Soledad

King City

Watsonville

Race 1: 76%
Race 2: 7%
Race 3: 18%
Novel?: 6%

V. dahliae races

Plant Disease 2024: In press



Experimental Plan

• Isolates – Races 1, 2, 3, and 
VdLs17

• Uninoculated control
• 49 Lettuce lines
• Six seed companies
• Ten plants per race for a total of 

2,450 plants per experiment
• Repeated once

• Crisphead (HL) – 36
• Romaine (RL) – 4
• Green leaf lettuce (GLL) – 6
• Red leaf lettuce (RLL) – 1
• Chicory (CLL) – 1
• Batavia type (BT) (LaBrillante) – 1

• Total: 49
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Susceptibility of different lettuce types

Label ANOVA F
Num DF Den DF Value Pr > F(DDF)

CLL vs GLL 1 149 0.26 0.6090
CLL vs HL 1 120 0.28 0.5945
CLL vs LT 1 193 53.92 <0.0001
CLL vs RL 1 164 12.35 0.0006
CLL vs RLL 1 222 22.32 <0.0001
GLL vs HL 1 823 7.14 0.0077
GLL vs LT 1 109 90.15 <0.0001
GLL vs RL 1 667 31.58 <0.0001
GLL vs RLL 1 161 36.59 <0.0001
HL vs LT 1 85 126.81 <0.0001
HL vs RL 1 369 83.9 <0.0001
HL vs RLL 1 122 59.9 <0.0001
LT vs RL 1 123 35.54 <0.0001
LT vs RLL 1 185 8.83 0.0034
RL vs RLL 1 183 5.95 0.0156
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M. K. Mandal, S. T. Koike, C. Tsuchida, H. Stanghellini, J. Guerrero, G. 
Sandoya, S. J. Klosterman, I. Simko, and K. V. Subbarao.
Distribution of three Verticillium dahliae races in Coastal California and 
evaluation of resistance in lettuce.  Plant Disease 108: In press.
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