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INTRODUCTION
• In 2014, Washington and Oregon produced over 34 million kg of red 

raspberry (Rubus idaeus), valued at $65 million.  
• Total acreage has increased in the Pacific Northwest (PNW), but crop 

longevity has decreased. 
• Much of the decline is attributed to soilborne pathogens, which include 

Pratylenchus penetrans, also known as root lesion nematode (RLN; Fig. 1). 
• RLN is a migratory endoparasite, which feeds on roots, reducing the plant’s 

ability uptake water and nutrients (Fig. 2).  Dark lesions develop on roots 
and plants can decline rapidly.  

• There are over 350 plant hosts for RLN.

CURRENT ALLEYWAY MANAGEMENT PRACTICES
• Red raspberry fields in the PNW frequently experience poor soil quality.
• Suitable farmland is limited due to the specific needs required by raspberry 

crops, such as well-drained, slightly acidic soils with access to irrigation.
• Growers frequently replant in the same location and cultivate between the 

rows for weed control.  
• Alleyway cover cropping is not common in PNW raspberry production.
• Potential benefits of cover crops include increased soil organic matter, 

weed suppression, soil structure improvement, pest and pathogen 
suppression, promotion of beneficial soil microorganisms, and improved 
nutrient cycling/management.

OBJECTIVES
• To determine if and how different alleyway cover crops affect P. penetrans 

populations in adjacent raspberry plants.
• To determine if alleyway cover crops affect raspberry yield and fruit quality.
• To determine the host suitability of the cover crops for P. penetrans.

MATERIALS & METHODS
• The study was conducted Fall 2014-Fall 2016.
• Experimental site:  established commercial ‘Meeker’ red raspberry field 

with history of P. penetrans.
• Experimental design:  completely randomized, 9 treatments, 4 reps, 2 

controls.
• Treatment plots were ~9 m x 4 m and spanned the entire alleyway on both 

sides of the bed. A minimum of 9 m were maintained between plots as 
buffer. 

• The cover crop treatments were seeded once every fall season (twice over 
two years) and were terminated each September by cultivation, except G1 
(Table 1, Fig. 3 and 4). 

• All cover crops were periodically mowed during the spring and summer 
while bare soil control plots were periodically cultivated to mimic how a 
commercial grower would treat the alleyways (Fig. 5).

• Raspberry plants were maintained by the grower according to industry 
standards, including the use of irrigation, fertilizers, and pesticides.

• Raspberry roots, cover crop roots, and soil from both alleyways and 
raspberry beds were collected each fall and spring (Fig. 6).  

• Nematodes were extracted from roots by intermittent mist for 5 days (Fig. 
7) and from soil by the Baermann funnel method (Fig. 8), and quantified.

CONCLUSIONS
• Alleyway cover crops did not negatively affect raspberry yield or fruit 

quality compared to bare soil alleyways (Figs. 9 and 10).
• The difference between 2015 and 2016 fruit quality was likely due to 

climatic conditions; the summer of 2015 was unusually hot and dry.
• Alleyway P. penetrans populations did not affect bed P. penetrans 

populations (Table 2 and 3).
• Raspberry planted in plots with bare soil did not fare better than raspberry 

planted in plots with cover crops under any measured parameter.  
• Cover crops were hosts for P. penetrans, but some were less suitable than 

others (Table 3).
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Figure 1.  Pratylenchus penetrans, also known as root lesion 
nematode.  Photo credit: D. Wixted.

Figure 2.  Lifecycle of P. penetrans.

RESULTS 

Figure 3.  G1: Ryegrass mix. Figure 4.  W1:  ‘Norwest 553’ 
wheat.

Figure 5. Till:  Cultivated bare 
soil.

Figure 7.  Roots in a mist 
chamber.

Figure 8.  Soil in Baermann 
funnels.

Figure 9.  Raspberry yield, 2015 and 2016. Figure 10.  Raspberry Brix, 2014 and 2016.  Brix was 
significantly higher than 2015 across all treatments at P ≤ 0.05.

Table 2.  P. penetrans population densities in raspberry roots across all seasons and years.  Treatments within a column with 
the same lowercase letter are not significantly different at P ≤ 0.05.  Treatments within a row with the same capital letter are 
not significantly different at P ≤ 0.05.

Table 3.  P. penetrans population densities in cover crop roots across all seasons and years.  Treatments within a column with 
the same lowercase letter are not significantly different at P ≤ 0.05.  Treatments within a row with the same capital letter are 
not significantly different at P ≤ 0.05.

Table 1.  Alleyway treatments and controls.

Figure 6.  Raspberry roots 
collected from the field.


