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Introduction 

Sound and effective management practices for Drosophila suzukii , spotted wing Drosophila 
(SWD), rely upon correctly predicting the initial timing of female oviposition in a susceptible 
host crop such as blueberry.  This includes the scheduling of a first treatment to knock down 
SWD before 1st generation egg-laying can occur.  Pinpointing the timing of oviposition has 
proven difficult, as it has required a thorough understanding of SWD developmental events, 
overwintering abilities, and ovary development.  Currently, trap counts during the pre-harvest 
and harvest periods are one of the major methods used to predict the timing of oviposition and 
infestation, though no thresholds currently exist.  Here we assess the limitations of this method 
using data from a 3-year trapping study in blueberries, and investigate alternative approaches of 
predicting SWD damage to crops. 

Methods 

In an effort to correlate fruit infestation with SWD trap counts, a study was carried out on a 6-
acre, no-spray, blueberry farm in the mid-Willamette Valley, OR.  Between June 2011 and 
November 2013, red cup traps baited with a yeast/sugar or apple cider vinegar/soap mixture were 
placed within blueberry plants at various distances from the edge of the field.  Traps were 
serviced and the contents counted weekly, though counts of trap contents were carried out once 
every two weeks during the late fall-winter period.  To determine SWD infestation rates, 
marketable fruits from plants in trapped areas were collected 3 to 4 times during the harvest 
period and reared in individual cups in the lab.  Degree days were calculated using the online 
model for SWD for the Corvallis, OR Hyslop Farm (CRVO) weather station, available at 
http://uspest.org/cgi-bin/ddmodel.us?spp=swd. 

Results 

Fly captures in traps placed within the crop were not reliable predictors of infestation.  Initial 
SWD infestation levels were observed for trap counts varying from 0.6 SWD/trap/week in 2011 
to 9.8 SWD/trap/week in 2013 (Table 1).  The wide variation in these trap counts indicates that 
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traps are not currently reliable, timely, or sensitive enough to predict infestation, and underscores 
the necessity of investigating alternative prediction and verification methods.  

Alternative Analysis, Future Directions 

In this study we found that degree day accumulations may help in establishing the timing of first 
treatments, in place of, or in addition to using trap counts, which provide only a relative indicator 
of population densities, due to factors such as ambient temperatures, landscape composition, 
crop type and architecture, trap placement, number of traps, and ability of a grower or field scout 
to correctly and promptly identify SWD in a trap.  Using a degree day model to evaluate 2011-
2013 trap data provided an example of this approach.   By the end of the pre-harvest period 
(6/28), the accumulated numbers of degree days in 2011, 2012, and 2013 were 285, 354, and 
457, respectively (Figure 1).  Based on these numbers, oviposition was predicted 12-27 days 
earlier in 2012 and 2013 than 2011.  The  dates of initial infestation levels in the crop were well-
reflected by the model-predicted oviposition dates, after which time trap counts also began to 
markedly increase. Thus the degree-day model may be more effective in forecasting rapid rises 
in infested fruit than traps, which are competing with ripe fruit.    

Relating SWD trap count data to degree day development models will aid in predicting early 
SWD fly activity events, leading to appropriate timing of treatments and reduced use of 
unnecessary treatments.  Additional tools include understanding plant phenology, performing 
larval extractions, and assessing ovary maturity.   
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Table 1.  Dates of first detection of SWD damage and associated trap counts in a blueberry 
trapping study in the mid-Willamette Valley, Oregon. 

 

Year 
Date of 1st 
Detection 

of Damage 

Associated Trap 
Count (Average 
SWD/trap/week) 

Number 
of Traps 

Degree 
Days 
(°C) 

2011 7/27 0.6 451 505 

2012 7/15 4.8 749 499 

2013 7/10 9.3 715 588 

 

 

 

Figure 1.  Pre-harvest and harvest period trap counts for a 2011 - 2013 blueberry trapping study 
in the mid-Willamette Valley, OR, with calendar dates and accumulated degree days based on a 
Jan. 1 biofix, and a lower and upper developmental threshold of 10°C and 28°C, respectively. 
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