
Resistant breeding in Idaho

NIFA-SCRI 2022-51181-38450

Globodera pallida
• A regulated pest, the pale cyst 

nematode, PCN, was found in 
Idaho in 2006

• Three pathotypes of PCN are 
known to occur in Europe: Pa1, 
Pa2, and Pa3. The pathotype of 
the Idaho population is Pa2/3. 

Erosion of potato resistance to Globodera pallida 
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Resistance breeding challenges

• PCN is highly heterogeneous. 
Thus, multiple resistance sources 
need to be incorporated into 
breeding germplasm.

•  Continuous use of resistant 
varieties imposes a strong 
selection pressure which 
increases the frequency of 
resistance breaking populations. 

Eradication effort in U.S.
Soil fumigation:
•  1,3-dichloropropene 
Resistance: 
• No resistance to PCN is found in 

russet type potatoes but breeders 
are developing resistance for US 
growers

Eden Western Russet
Semi-resistant  Susceptible to PCN.

- 9 resistant clones
- 130 partial resistant clones

Biology of progeny cysts  
from resistant potatoes 
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ZERO TOLERANCE
 in the US

Less progeny cysts and/or eggs 
reproduction.

Resistant breaking populations

• PCN reproduction on 
resistant potato varieties due
to multiple croppings with
resistant varieties containing
the same resistance source
has been observed in Europe

• This caused genetic selection
for stronger and/or more 
virulent PCN populations. 

Niere et al.,  2014

• There is a significant 
change in the behavior of  
PCN from these resistant 
clones, including: 

• Less hatch

• Larger cysts

• Longer larvae 

Resistant cultivars 

Shift in PCN virulence 

Erosion of resistance
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